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Portal for Farmers 
Abhishek Pandita, Deeksha Rai 

TCET, Mumbai 
abshek2109@gmail.com, raideeksha809@gmail.com 

Abstract – In today’s world Information Technology (IT) 
has prospered in many fields and it has been viewed as 
having great potential for improving agriculture. In recent 
times e- Agriculture defines global community practice. 
Agriculture is still the only largest contributor to India's 
GDP. Agriculture also plays a significant role in the growth 
of the socio-economic sector in India. Now-a-days, mobile 
phones are the most used electronic gadget across the world 
and android is the primary operating system and most of 
the applications are free to download. In this paper and 
through the project, a try will be made to transform the 
traditional trading into electronic exchange wherein the 
farmers have the full-fledged help through application. The 
app will take up the opportunity and revolutionize the lives 
of farmers. The platform links the farmers and the 
consumers directly and also helps farmers for better 
farming with regional language support. 
Key Words: portal, farmer, AI bot, ML model, seed quality, 
crop health, prediction/alerts, transporters, pool, package. 

I. INTRODUCTION:
The introduction to a common portal for farmers will be 
game changing. As of now farmers are not really happy 
with what they get for their crops and products but after 
Kissan Bill doors are open for farmers as well. This 
project proposes a portal which is one stop for farmers 
for all their needs. The portal will be a web portal as well 
as an application so that all the features can be included 
in our project and it will be easy for farmers to access 
everything on the same stop. The main features of the 
portal and app will act as an advisory portal, Farm & 
Crop Health Monitoring System, there will be direct 
updates about government policies, rainfall / weather 
prediction, direct contact with customers, seed quality 
guide and prediction of crop planting based on health of 
farm additionally there also will be an AI bot that will 
interact with farmers and another feature of pool 
transport is also proposed by us.All these features will 
serve for the betterment of farmers. 

II. BACKGROUND:

As per previous papers and portals which are not up to 
satisfaction of the farmers and were not of much benefit 
also the drawback is that there is no such system at all 
that will provide all the features to farmers on the same 
platform. There is always a language barrier across the 
country and lack of knowledge. 

III. RELATED WORK:
Existing system: 
The existing system in India is far more backward than 
other developed countries as in other countries there is a 
little automation in the farming but in India there is no 
such portals or mobile applications. The government 
website and application also don't have these many 
features as much we are proposing. Also, when some 
government websites were checked, there were some 
pages that were missing in the website and some were 
not working at all. So, there is a need for some work in 
the field. Below is the existing system Flowchart. 

Fig.1.1 

Literature Survey: 
According to literature survey done on previous papers 
the main research gap found was that no paper talks about 
the customer and transporter module on portal and also 
language used in portal is only English, so it is difficult 
for farmers to understand the portal and use it. The portal 
discussed in previous papers is only either web or 
android but no common platform is there. To fill the 
research gap main aim will be focused on to make a 
common portal both for web as well as android and 
provide all necessary features in one application. 

1
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Fig.2 
Problem Statement: 
In this paper, a portal for web as well as android is 
proposed which will have all the features for farmers like 
Crop Health Monitoring System, updates about 
government policies, rainfall / weather prediction, direct 
contact with customers and prediction of crop planting 
based on health of farm additionally there also will be an 
AI bot that will interact with farmers and another feature 
of pool transport. 

Survey: 

A survey was conducted to collect the opinion of people 
and farmers about the condition of farmers. What do they 
think the problem is faced by farmers and their 
suggestions about betterment of farmers? 
The data was collected from different states such as 
Jammu & Kashmir, Haryana, Maharashtra, Karnataka, 
Kerala. A questionnaire was designed to collect 
1) Do you think Indian farmers are happy in India?
2) What problems do you think farmers face?
3) 3)Suggestions you would like to give for betterment
of farmers.

Fig.2.1 

Questionnaire was designed in Google Forms (Figure 2.1 
and 2.2). The data was carried out using Google Sheets 
as far as elementary statistics was concerned. 

Fig.2.2 

Fig.2.3 

According to the study it was observed that most people 
think that farmers in India are not happy and the reasons 
(Figure 2.3) they think mainly are financial and others 
are natural calamities, agricultural marketing, lack of 
mechanization, Small and fragmented land-holdings, etc. 

Proposed work: 
The main objective will be to build an ASP.Net 
application and an Android application using android 
studio as proposed in Figure 3. 

Fig.3 

The ASP.Net application will be built using 
Html,CSS,JavaScript and C# for backend connection and 
database will be PostgreSQL. The android application 
will be built using android studio with java language and 
mongodb database. 
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IV. IMPLEMENTATION AND RESULTS:

Proposed Design: 

Fig.4 

In the system side there will be two modules. AI bot will 
assist farmers to make them friendly with the portal and 
help them learn about Government policies and 
fertilizers to be used for healthy farming and that too in 
their regional language (Hindi). AI bot will be developed 
using 

RASA in python and then deployed on ASP.NET 
application as well as android application. Secondly 
there will be the ML model which will do predictions on 
weather for alerting farmers about heavy rainfall and 
drought like situation and help farmers select good 
quality seeds by checking their crops and farms health. 

On the User side there will be three modules. For farmers 
side they can register themselves and fill crops or 
products details that they want to sell and take advantage 
of the portal using its features also they can get the crops 
delivered in their local area. On the customer's side they 
will register themselves and buy the products of farmers 
and can collect them or contact transporters to get their 
package delivered using a pooling feature. Third module 
will be for transporters. They can check for packages or 
pooling requests and get the package delivered in that 
area. 

Results: 

Figure 5 shows the workflow of the web portal as well as 
android application. All the modules have their specified 
features, additionally Farmer module has AI bot and ML 
models support to meet the setbacks of previous 
proposed systems and help farmers in their own 
language. 

The ML model will be built in Python and deployed on a 
portal. It will be optional for farmers to give their 

payment details as they will get connected directly with 
consumers and can talk for payment options. 

Fig.5 

The below figure shows the ER diagram of the database 
which will mostly be the same for Web application as 
well as android application. 

The main details needed for all types of module users will 
be name, phone number, date of birth, gender, password 
and pin for frequent user of android application. The 
email will be optional for farmers. These details will be 
used for registration as well as login on the portal. All 
other details will be stored only temporarily and used for 
the results needed. 

Fig.6 
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V. CONCLUSION:

The proposed system will help farmers connect to every 
house and get the good amount for their products which 
they should get. This system ensures the profit of farmers 
as there is no one between farmers and consumers, also 
the chances of fraud will be less as no payment is going 
through the portal. 

It is important to automate this process for the benefit of 
farmers of India. 

VI. FUTURE SCOPE:

The future of this project can be shaped as:- 

● It can be converted to a big platform for buying and
selling markets of crops and their products.

● The feature of adding all regional languages support
beside Hindi can be a big short.

● Also if the farmers are educated beforehand they can
produce good quality products.
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Abhishek Pandita, Deeksha Rai, Dr.Kamal Shah 
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Abstract – In today’s world computer hardware is of great 
advantage for parallel computing and faster computation by 
use of SIMD (Single Instruction Multiple Data) architecture. 
We have to vectorize deep learning code to harness all the 
computing power that system provides. The process in which 
algorithm is converted from single value operation at a time 
set of values (vector) operation at a time is known as 
vectorization. It is used to speed up a code without using 
loops. 
Keywords: Vector, numpy, code, frequency, energy 
consumption, memory, cpu utilization. 

I. Introduction:

The conversion of an algorithm which works on a single 
value at a time to a set of values in the same time is known 
as vectorization. All codes cannot be vectorized. It 
simplifies the loop without using one.Using vectors in place 
of loops will save time and memory both. It can be used 
when the same simple operation is required in the code for 
each element in the data set.In this paper there is 
comparison of few codes in Python with and without 
vectorization to show the effectiveness of vectorization in 
programming and how it increases speed 
of a program, saves space in the memory and is also energy 
efficient. 
Python vectorization can be done by the use of numpy 
library’s built-in function.As an engineer, one should know 
how to develop/write fast, memory saving and energy 
efficient code. 

II. BACKGROUND:

Talking about the previous work there is no strong paper 
that compares the normal and vectorized code and also 
compares energy consumption of the code. All the papers 
were not related to or not at all considering Green IT. Also 
there is not so much awareness about vectorized code and 
not many people use vectorized codes in their project or 
work. So the paper will try to provide all the information 
about the same. 

III. METHODOLOGY:

The paper will contain the comparison of codes with and 
without vectorization for their execution time and energy 
consumption. Mainly two comparisons will be done in 
Python, first will be basic multiplication code to understand 

the difference and benefits of using vectors in coding. 
Second difference will be for sorting or searching 
algorithms.The execution time difference, CPU consumed 
and how the energy consumption is decreased by using 
vectorized code. 

IV. RESULTS:

Below are the codes and their output for comparing and 
contrasting the differences in 4 parts. 

I) The following code explains the summary of the CPU
regarding its sensor temperature, CPU frequency and
percentage, along with total virtual memory available,
used, free, active, inactive, buffers, cached, shared and
slab.
This is the first part of the code wherein only reading of
the cpu is taken no code is written yet.

CODE: 

import psutil; import os; 
#checking the temperature 
print(psutil.sensors_temperatures()); #cpu frequency 
print(psutil.cpu_freq()); 
#cpu percent print(psutil.cpu_percent()); #virtual 
memory 
 print(dict(psutil.virtual_memory()._asdict())); #virtual 
memory percent print(psutil.virtual_memory().percent); 
#Summary 
mem=str(os.popen('free -t -m').readlines()); 
T_ind=mem.index('T'); mem_G=mem[T_ind+14:-4]; 
S1_ind=mem_G.index(' '); mem_T=mem_G[0:S1_ind]; 
mem_G1=mem_G[S1_ind+8:]; S2_ind=mem_G1. 
index(' '); 
mem_U =mem_G1[0:S2_ind]; 
mem_F=mem_G1[S2_ind+8:]; print('Summary = ' + 
mem_G); print('Total Memory = ' + mem_T +' MB'); 
print('Used Memory = ' + mem_U +' MB'); print ('Free 
Memory = ' + mem_F +' MB'); 

OUTPUT 
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Fig.1 
I) In further part of the code,there is a code with
loops.Now in this code array is to multiply the
matrices and here also computation time, CPU
frequency and percentage, along with virtual
memory available ,total, used, free & memory
active, inactive, buffered, cached, shared and slab is
calculated

CODE: 

import time; import numpy ; import array; #Code using 
loops a = array.array('i') ; 
for i in range(50000): a.append(i); 
b = array.array('i') ; 
for i in range(50000, 100000): b.append(i) ; 
vector = numpy.zeros((50000)) ; tic = 
time.process_time() ; 
for i in range(len(a)): 
vector[i]= a[i]*b[i] ; #time taken 
toc = time.process_time() ; 
print("Element wise Product = "+ str(vector)); 
print("\nComputation time = "+str(1000*(toc - tic 
))+"ms"); 
#checking the temperature 
print(psutil.sensors_temperatures()); #cpu frequency 
print(psutil.cpu_freq()); 
#cpu percent print(psutil.cpu_percent()); #virtual 
memory 
print(dict(psutil.virtual_memory()._asdict())); #virtual 
memory percent 
print(psutil.virtual_memory().percent); 
mem=str(os.popen('free -t -m').readlines()); 
T_ind=mem.index('T'); mem_G=mem[T_ind+14:-4]; 

S1_ind=mem_G.index(''); 
mem_T=mem_G[0:S1_ind]; 
mem_G1=mem_G[S1_ind+8:]; 
S2_ind=mem_G1.index(''); 
mem_U=mem_G1[0:S2_ind]; 
mem_F=mem_G1[S2_ind+8:]; 
#Summary 
 print ('Summary = ' + mem_G); 
print ('Total Memory = ' + mem_T +' MB'); print 
('Used Memory = ' + mem_U +' MB'); print ('Free 
Memory = ' + mem_F +' MB'); 

OUTPUT 

Fig.2 
It is clearly visible that there is a difference in the time, 
CPU, memory compared to the first one which is the 
basics of the CPU. 
II) In the third part of the code is using vectorization
to multiply matrices.It is a code done without using
loops. In this case the space, time and memory is used
less.Which is proved further in the output. Calculated
computation time, CPU frequency and percentage,
along with virtual memory available,total, used, free &
memory active, inactive, buffered, cached, shared and
slab is shown in output.

CODE 
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Fig.3 
This is the main comparison of the paper that is between 
looped codes and vectorized code as we can see there is a 
huge difference of computational time that is of 
25.157ms.This clearly shows that vectorized code works 
much faster that one without vector. Not only time but 
others too show the difference like CPU working 
percentage has a difference of 7.3% and frequency is 3 
GHz.All memory allocations are the same. 
This is the first comparison that was observed. Vectorized 
code works faster and effectively.Mainly we see the cpu 
frequency and time difference. 
IV) In the fourth part of the code we are again using a
code of loops to check for comparison of time, CPU
percentage and memory used.In this it will be using a
function call for the result of checking the index position of
the element.

CODE 

#code using loops 
n_tic = time.process_time() ; def search(arr, n, x): 
for i in range(0, n): 
if(arr[i] == x): 
return I; return -1 ; 
arr = [1, 2, 3, 4, 5]; 
x = 3; 
n = len(arr) ; 
# Function call 
result = search(arr, n, x); if(result == -1): 
print("Element is not present in array"); else: 
print("Element is present at index", result); #computational 
time 
n_toc = time.process_time() ; print("\nComputation time

= "+str(1000*(n_toc - n_tic ))+"ms"); 
#checking the temperature 

 print(psutil.sensors_temperatures()); #cpu frequency 
print(psutil.cpu_freq()); 
#cpu percent print(psutil.cpu_percent()); #virtual memory 
print(dict(psutil.virtual_memory()._asdict())); #virtual 
memory percent print(psutil.virtual_memory().percent); 
mem=str(os.popen('free -t -m').readlines()); 
T_ind=mem.index('T'); mem_G=mem[T_ind+14:-4]; 
S1_ind=mem_G.index(' '); mem_T=mem_G[0:S1_ind]; 
mem_G1=mem_G[S1_ind+8:]; S2_ind=mem_G1.index(' 
'); mem_U=mem_G1[0:S2_ind]; 
mem_F=mem_G1[S2_ind+8:] 
#summary of memory allocation print ('Summary = ' + 
mem_G); 
print ('Total Memory = ' + mem_T +' MB'); print ('Used 
Memory = ' + mem_U +' MB'); 

 OUTPUT: 

Fig.4 
V) In the last part of the code, there is use of vectorization
for finding index of the element.

CODE 

#vector code 
import numpy as np; 
n_tic = time.process_time(); np.searchsorted([1,2,3,4,5], 
3); n_toc = time.process_time() ; 
print("\nComputation time = "+str(1000*(n_toc - 
n_tic ))+"ms"); 
#checking the temperature 
print(psutil.sensors_temperatures()); #cpu frequency 
print(psutil.cpu_freq()); 
#cpu percent print(psutil.cpu_percent()); #virtual memory 
print(dict(psutil.virtual_memory()._asdict())); 
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 #virtual memory percent 
print(psutil.virtual_memory().percent); 
mem=str(os.popen('free -t -m').readlines()); 
T_ind=mem.index('T'); mem_G=mem[T_ind+14:-4]; 
S1_ind=mem_G.index(' '); mem_T=mem_G[0:S1_ind]; 
mem_G1=mem_G[S1_ind+8:]; S2_ind=mem_G1.index(' 
'); mem_U=mem_G1[0:S2_ind]; 
mem_F=mem_G1[S2_ind+8:]; 
#summary of memory allocation print ('Summary = ' + 
mem_G); 
print ('Total Memory = ' + mem_T +' MB'); print ('Used 
Memory = ' + mem_U +' MB'); print ('Free Memory = ' + 
mem_F +' MB'); 

OUTPUT 

Fig.5 
Now in this code of comparison there is a difference in 
memory allocation of 0.2% and other differences of active 
memory is 176MB,inactive memory is 10890MB , buffer 
memory is 451MB,cached memory is 1663MB ,shared 
memory is 655MB & slab memory is 689MB. 

Fig.6 

V. CONCLUSION:

As the results show the computational time between both 
the codes have a major difference when multiplying arrays 
as well while checking for the index of 25.157ms and 
0.574ms respectively. 
In the code with multiplying arrays with loops and 
vectorization. The memory management difference is of 
7.3% and others are the same, wherein the searching index 
there is memory difference of 0.2%,memory used is 30MB, 
active memory is 176MB,inactive memory is 10890MB , 
buffer memory is 451MB,cached memory is 1663MB 
,shared memory is 655MB & slab memory is 689MB. 
Thus, it can be concluded that vectorized code is 
faster,effective and saves both memory and energy. This 
helps in bringing Green IT play a major role in coding 
languages. 
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Abstract – Sound signal is complex signal as many 
frequencies get added in recorded sound signal. Noise is 
unwanted component gets added into the sound signal like 
that wise many different sounds also gets added to recorded 
sound signal. Classification is the method to separate the 
different sound from        recorded sound signal. 
After Speech analysis the different sound from the large 
dataset can be querying and the required sound can be 
utilized for the detection. There are categories of feature 
based extraction in the sound domain like time domain 
features,        frequency domain features, perceptual 
features, windowing features.  
A Convolutional Neural Network (CNN) is the best 
approach in sound           detection application for any 
dataset. Bird sound datasets contains different   frequency 
ranges of different species.  
Intelligence algorithm will improve the quality of recorded 
bird audio by       implementing acquisition and pre-
processing methods. A Convolutional Neural Network 
(CNN) is deploying after initial processing on the data set. 
The ready to use data set will be validated by plotting with 
respect to the accuracy.  

 Keywords - Intelligence Algorithm, Classification, 
Feature Extraction,        Convolutional Neural Network 
(CNN), Detection, Data Set, Frequency Domain Methods 

I.INTRODUCTION

 Every year the migrating birds like flamingos migrate 
from other country to India. The population of these birds 
is in over one lakhs every year spread on the Navi 
Mumbai vicinity of lakes. The bird watchers came to 
watch & study these birds. The study based on these birds 
carried by recording bird population came to region, 
shape & voice. These study lead to prevent any kind of 
deceases spread around the vicinity of lake or sea shores. 
The voice of migrating birds can be recorded for some 
duration of time. The different sounds get added while 
recording the audio of bird the components called noise. 
Noise is the unwanted signals added to the recorded audio 
signals. The unwanted extra added component in 
recording sound need to be filter    out. 
This research paper represents the intelligence algorithm 
for the identification of species of birds using 
Convolutional Neural Network. The first & most 

important task is to acquisition process of the bird audio 
signal. For pre-processing the audio signal   strength has 
to be good. The dataset from different sources like Xeno-
Canto are useful for detection of required sound of bird by 
implementing the classification method with 
Convolutional Neural Network. Then the next signal will 
be delayed by some second by recorded dataset of bird 
sound.  The range of audio frequencies of different 
animals and birds varies from 10 Hz to 150 kHz. The 
table 1 shows the range of   frequencies of different birds.  
The speech signals generated by human like sound waves 
are generated by different sources like vibrating 
diaphragm of the stereo speaker. Sound can propagates 
through a medium as longitudinal waves and also 
transverse wave in   solids. There are medium through 
which sound travels are different but at the reception 
sound can be represented by two physical quantities 
pressure and time.  This is simple representation of sound 
waves which is in form of sinusoidal waves of   different 
frequencies. [1] 

Table 1. Frequency range of different birds 

Name Range of frequencies 

House Sparrow 11.5kHz-18kHz 

Eagle Owl 1kHz- 8kHz 

Great Horned Owl 7kHz 

Barn Owl 200Hz-12kHz 

Red Winged Blackbird 9.6kHz 

Field Sparrow 11kHz 

Brown Creeper 3750 Hz- 8000 Hz 

Ceder Waxwing 6000 Hz- 8000 Hz 

Blackpoll Warbler 8000 Hz- 10,000 Hz 

European Robin 21 khz 

American Crow 300 Hz- 8 khz 

European Starling 700 Hz- 15khz 

House Finch 7.2Khz 

Canary 1100,250 Hz- 10 khz 
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Bullfinch 200Hz- 25 khz 

Greenfinch 20 khz 

Chaffinch 200Hz- 29 khz 

Parrot 200 Hz- 8.5 khz 

II.II. MEASURE OF ANALYSIS FOR BIRD FREQUENCIES

To analyse the bird sound signals over time the
temporal envelope and temporal fine structure as 
extraction method has to implement from the different 
extraction methods feature extraction is the best method. 
While the recording of required bird sound signals other 
than required bird sound or animal sound gets added in 
the recording. There are different sounds has to be cleared 
for that segmentation using auto-correlation is best 
approach then the feature extraction methodology has to 
implement for the analysis of actual bird sound. 
Implementing these methods we can clear the unwanted 
signals in the recording and further clear sound signal 
gives input to the detection algorithm.  
 Feature extraction needs the initial set of measured 
data and gives the informative derived values which are 
called as feature of that available set. When the input 
provided to the algorithm is the reduced feature extracted 
data set. 
 In this research R language is used to extract the 
feature from available initial data sets.   

III.III. ARTIFICIAL INTELLIGENCE ALGORITHM FOR
DETECTION OF BIRD SOUND USING CLASSIFICATION &

FEATURE EXTRACTION BASED METHODOLOGIES 

 Collecting the recorded data sets of flamingoes bird 
from the different source is the first task in this research. 
There are very few recordings of bird sound are openly 
available. The hearing frequency higher range of 
flemingoes is in some khz. Xeno-Canto is useful source 
for different bird sound research. The Mp3 recorded file 
has to convert in to wave format file for further pre-
processing. The bird sound has to be clear & the 
unwanted sound has to be filter out so for that deployment 
of autocorrelation is useful tool. Autocorrelation clearly 
shows the required bird sound & gives auto correlated 
signal. The figure 1 shows the auto correlated bird sound 
signal is clear and obtained for analysis purpose.  

Figure 1. Shows the auto correlated bird sound signal 
Figure 2 shows the intelligence algorithm for bird sound 
detection using Convolutional Neural Network. To 
analysis of different sound waves the sampling rate 
should be proper to achieve the Nyquist Rate. If we want 
to convert continuous sound into digital or discrete form 
then digitization is process where first stage is sampling 
after acquisition of sound signal. These signals are 
sampled at particular sampling rate in Hz or kHz it has to 
be twice of input signal. The different sound samples can 
be collected at different     sampling rate, here in this 
algorithm sampling rate is 16000 Hz and sampling scale 
maximum amplitude is one. 
Feature extraction gives multidimensional approach for 
every audio signal. In recognition process many 
functional options are available such as perceptual linear 
prediction (PLP), linear prediction coding (LPC) and mel-
frequency cepstrum      coefficients (MFCC). In this 
research paper the feature extraction approach is MFCC. 
MFCC tool in extracting speech signal used to extract 
frequency domain features from a given sound signal.    
 When we record the sound signal the signal is 
recorded over the certain time duration with the 
information frequency. The sound signal is time domain 
signal need to convert into frequency domain signal. 

Figure 2. Intelligence Algorithm flowchart of different 
steps 
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During preprocessing the data sets is normalized & 
segmented and taken the longer data set for analysis. The 
remaining segments are given for transformation. Since 
the used neural network model needs fixed size input data 
frame. To solving the fixed data frame size problem here 
passing data frame to fixed window like hamming or 
hanning window.  
Feature extraction reduces the magnitude of the speech 
signal devoid of causing any damage to the power of 
sound signal. Here phase information is not needed for the 
spectrogram analysis.  
 Feature extraction gives many advantages than other 
techniques such as follows 

• Accuracy improvement in system
• Over-fitting risk of data sets
• Improvement in the operation speed
• Improved data visualization

MFCC is artificial intelligent tool which gives a discrete 
cosine transform (DCT) of real logarithm of the short-
term energy displayed on the Mel frequency scale. The 
non-default value is given as Log(10)*2*mfcc(d,16000). 
 When we are dealing with feature based extraction 
methods then the speech signal need to convert into the 
frequency domain signal from time domain signal. The 
conversion of time domain signal to frequency domain 
signal will lead to get the entire required feature from 
frequency domain signal and the extraction will be easy in 
frequency domain. After conversion the signal has to be 
processed for required signal for further operation. The 
processing of signal will improve the capacity of system 
and it will lead to accurate signal recognition or detection.  
The signal has to be in required feature vector. The last 
stage is to train the data we need to create the TFRecord 
files. After calling these created file we can match the 
downloaded & recorded sound data. Input for the last 
stage is data which is detected after the whole algorithm 
process. Data should be in proper format vector so need to 
be train first. TFRecord file is called from Tensorflow. 
Tensorflow has to install in the software to call the 
TFRecord files. TFRecord files necessary for both 
learning as well as for test the data set containing classes. 
This is last stage in the intelligent algorithm it will lead 
the corpus to train the network in semantic form. After 
training the data in proper format is advantageous in 
terms of system accuracy which plays important role in 
whole system algorithm [6].  

IV.CONCLUSION

The main aim of this research is system accuracy & 
efficiency of the network has to be improved after many 
experiments with the dataset available in open source.  
In this research paper intelligent algorithm has extracted, 
processed & analyzed by deploying autocorrelation 
function. Figure 1 shows the output of autocorrelation 
function. Autocorrelation function clears the noise and 

improved quality signal.  Further successfully detected the 
flemingoes bird sound using classification and feature 
extraction methodologies using Convolutional Neural 
Network.     
The analysis part displayed using different plots; figure 3 
shows the input signal stereo plot, figure 4 shows the 
input signal stereo plot for four seconds and figure 5 
shows the output detected signal. Figure 6 output detected 
signal with sampling rate at 16000, with window time 
0.016, minimum & maximum   frequency. 
Correlation coefficients are the classical examples with 
the plot. The plot in figure 5 is a projection with two axis 
m1 [1] on x axis & m1 [2] on y axis. Both the axis 
represents the same feature extracted from frequencies 
with window time.  The plot in figure 6 is a projection 
with two axis m2 [1] on x axis & m2 [2] on y axis. Both 
the axis represents the same feature extracted from 
frequencies with window time 0.016, minimum frequency 
133.33 and maximum frequency 6855.6.  
The importance of this research and the future work in 
this research area is written in next point which is again a 
novel application of this domain.   

Figure 3. A figure shows input signal stereo plot. 

Figure 4. A figure shows input signal stereo plot for 04 
seconds. 

Figure  5.  A figure shows output of detected 
signals 
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Figure 6. A figure shows output detected signal with 
sampling rate at 16000 and with window time 0.016 

V.FUTURE SCOPE

The future work in this application research domain is to 
have huge study on the different bird species. Recently in 
January 2021 outbreaks of Avian Influenza (Bird Flu) 
have been confirmed in nine states of India Kerala, 
Haryana, Madhya Pradesh, Maharashtra, Chhattisgarh, 
Uttarakhand, Gujarat, Uttar Pradesh and Punjab for 
poultry birds and twelve states Madhya Pradesh, Haryana, 
Maharashtra, Chhattisgarh, Himachal Pradesh, Gujarat, 
Uttar Pradesh, Uttarakhand, Delhi, Rajasthan, Jammu and 
Kashmir and Punjab for crow/Migratory/Wild birds, 
information given by Ministry of Fisheries, Animal 
Husbandry & Dairying[9]. In this area the research has to 
be carried out to find the different seasonal dieses in these 
birds for different states. So after research the human kind 
can prevent these dieses spread across the different part of 
countries at the early stage of these dieses. 
 Globally from January 2003 to January 2021, there 
have been 862 confirmed human infection cases with 
avian influenza over 19 countries. 
 This research will lead achievement to find and 
control the dieses and flu spread across the globally plus 
country wides. The migrating birds spread the dieses 

among different country local birds & then spread across 
the human which create health issues. The above study 
shows the seriousness of this research. 
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Abstract – Today's era is an era of automation because 
everything is getting online and automatic. There is a need of 
getting college portals online as it will save lots of time and 
paperwork. HOC stands for Higher Education and 
Certification Cell. All of the work of students by and for this 
Cell is manual. Lot of time gets wasted for just a simple work 
that may be enquiry or a simple form filling. Students have to 
come to college all over from their home for simple work. So 
there must be a portal for all the work that can be done online 
using forms and saving the records for further use in LOR or 
SOP generation. 
This HOC cell portal will be used for generating LOR, SOP 
and get their Counselling form reviewed by the Faculty. 
Students can also get their CV/Resumes reviewed. The portal 
will be web basedand developed using HTML, CSS, JS and 
PHP. 

I. PROBLEM STATEMENT

Design a portal for HOC CELL which is easily accessible 
to students and teachers. Also the portal should help 
students with higher education and it’s related applications. 
To develop a portal which will have both user/students and 
admin/teachers module. The students can get resume 
suggestion, help in SOP, LOR 
generation and lot more. Also everything is online so it will 
be interactive and the queries will be solved easily. 

II. DESCRIPTION

The project’s task is such that it creates the work of 
retrieving data easy for students and teachers. The main 
purpose of HOC portal is to provide a platform for the users 
to view the information about the events that are related to 
higher studies or any certification courses and also to get 
their counselling forms reviewed online and generate 
counsellors  remarks for LOR. They can first register and 
then login into the website and see through the information 
such as details about the events and other facilities of the 
HOC cell. The faculty can keep the record of the student 
also. The  admi/teachers can login and update the 
information, review any students form and give him 
remarks about his form. The remarks will be automatically 
sent to the student through mail using API. 

III. FINDINGS

The scope of the project is just limited to a laptop or a pc or 
mobile with an internet connection. Firstly, the user, 
whoever it may be (student or faculty) needs to register on 

the website. After the registration process is completed each 
one of them gets a password and has their own user ids. 
By using it they can log-into their account and for any query 
they can send a mail to the administrator.Admin/Teacher 
can also . inform students about the upcoming 
webinars or seminars going to take place in college. 

IV. IMPLEMENTATION

The proposed online student registration system will 
eliminate all the manual process and increase the speed of 
the whole process. System will allow students to fill the 
form online, and the portal has an inbuilt validation system 
to validate the entered data. After successful submission, 
the data will be stored in a database and can be used for 
further queries and processes. Before submitting the student 
can click the “Print” button on portal form to save the 
details in pdf format and send that pdf to the teacher directly 
using the “Send Form'' button on the student dashboard. 
The document sent will be visible on the teachers module 
and will be automatically renamed as is UID for easy 
access. The review given by teachers 
 will automatically be sent by mail. Improved management 
productivity, satisfaction and retention by eliminating 
paper trails and manual process with complete online 
management. Manage all student’s information easily in a 
comprehensive student record. 
Development of this HOC cell portal is an attempt to 
address the problems of managing counselling forms, 
feedback forms and evaluating the students. The main goal 
of this portal is to give working solutions to store, manage 
and consolidate the registration data and the feedback data. 
Typical functions supported by portal are: 
• Registering students.
• Collecting details for counselling.
• Getting feedback for students.
• Generating and sending feedback reports.
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System Requirements: 
Specifications: 
Frontend: 

1. HTML5
2. CSS3
3. JS
4. Bootstrap 4

Backend 
1. SQL
2. Language PHP

Software: 
1. Xampp
2. PHP myadmin

Result and Discussion: 
GUI And Data Design: 

14



Portal for Hoc Cell 

V. FUTURE SCOPE

Still working on the project and will take it further to make 
it a better product for college. 
And also, will add all other features required by the HOC 
cell. 

VI. CONCLUSION

The development of this HOC Cell Portal Project is to 
address and eradicate the problems in the current manual 

procedure. It has a good scope because the process of 
managing registration, feedback forms & working on the 
feedback effectively results in successful project. 
The portal has been designed and tested. With the help of 
growing technology, the project is being successfully 
implemented. Project will definitely reduce the human 
effort and make the task of user, customer and administrator 
easier. It is efficient to use and easy to work on it. 
It will serve as a command platform for students and 
teachers to get in contact and will help students for a better 
future. 
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Abstract - In recent years, the use of Decision-Making 
Information System (DIS) has become a necessity for 
monitoring and maintaining a company’s performance. 
Several studies and contributions have been carried out in 
various fields. Most of solutions are not suitable for all the 
areas, and a little attention has been given to research. A lack 
of DSSs is generally noted in doctoral schools (DS). The 
development of a new decision support methodology (DSM) in 
research institutions is crucial. This paper aims to determine 
the predominant performance indicators for handling the 
overall DS performance. It considers criteria that cover all the 
definitive stakeholders (DSH) like administration, teaching 
research staff (TRS), PhD students, and administrative and 
technical service staff (ATSS). Thus, a research study was 
carried out regarding DSHs based on collected data from 
public universities, in Senegal. The DSHs difficulties, and their 
satisfaction degree have been enlighted. Forty-eight (48) 
indicators that impact a DS efficiency have been determined. 
The major criteria for the development of a new DSM in 
research are analyzed and the main findings are presented in 
this study. 

Index Terms - Decision-Making; Indicator; Performance; 
Doctoral School; Research. 

I. INTRODUCTION

Decision-Making Information Systems (DIS) have become 
essential for company's performance [1-4]. Therefore, it is 
the subject of several works in various areas [4-12]. 
However, no method can solve all problems and in all 
areas. But the major problem detected is generally the 
unavailability of DSM in research for management of the 
overall DS performance [13]. In addition, as pointed out in 
[12, 13], a literature review on working conditions at the 
DS level shows that almost all of studies and surveys 
carried out have focused only on PhD students or, at a 
pinch, teacher-researchers and supervisors [14-17]. They 
do not take into account the parameters relating to a DS' 
ATSS and Administration. To overcome these limits, a 
DIS, Decision Support System (DSS) is important and 
must be designed for a more complete resolution of the 
performance DS. Therefore, the identification of situation 
explanatory parameters is necessary. The main objective of 
this paper is to define a DS's performance indicators. These 
ones take into account the four (4) major DS components, 
which represent its definitive 

 Stake holders (DSH). This study is carried out on the basis 
of four questionnaires sent to the DSHs of DS in Senegal. 
Among approximately 2 980 characters concerned, 378 had 
then answered the questionnaires. Therefore, the main 
contributions of this paper are the following:  
i) Highlighting the main factors that impact the thesis
defense rate and therefore on a DS performance;
ii) Determination of the main DS performance indicators of
a DS, taking into account the definitive stakeholders.
The remainder of this paper is organized as follows: In
Section II, a literature review on DS performance
indicators, and presentation and analyze of different
investigative approaches available is performed. Then this
section is concluded by giving the performance criteria list
of a DS detected in the literature. Our approach, devoted to
the second Section III, revolves around two main stages: i)
data collection through surveys carried out at the level of
the four DSH, with the mixed investigation approach; and
ii) processing and analysis of results using the full-fledged
Business Intelligence data analysis tool, Excel. Section IV,
identify the performance indicators deemed most relevant
from the analyzes performed; indicators that cover the four
main components of a DS. Section IV in turn summarizes
our contributions. And finally, the document is concluded
in Section V through perspectives.

II. INDICATOR STUDY FOR EVALUATING A
DS PERFORMANCE: STATE OF THE ART

A. Concept of Performance Indicator and Research
Methods
The indicator concept is ubiquitous and widely studied in
the literature, in a variety of areas [18-20]. It is defined by
the ISO standard as a "numerical, symbolic or verbal
expression, used to characterize activities (events, objects,
people) in quantitative and qualitative terms (yes / partially
/ no) with the aim of determining their value" [18, 19]. In
other words, an indicator is a meaningful and objective
representation that allows us to synthetically measure.
Whether or not defined objectives are achieved leads to an
interest in the concepts of "performance"; and
"performance indicators" (PI). Performance is then relative
to the objective’s definition. A structure performance is its
ability to implement mechanisms to achieve standardized
objectives, well defined nationally and internationally in a
given time [18]. PI is widely studied [18-25]. Lorino, 2003
characterizes it as "information that should help an actor,
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individual or generally collective, to lead the course of an 
action towards an objective achievement or to allow him to 
evaluate the result» [21]. In other words, a PI is "quantified 
data that allows assessing thing competitiveness in terms 
of profitability, efficiency and productivity by 
measurement, over a given period”. 

In 2019, A. Fernandez underlines that ultimately, PIs help 
support strategic objectives and check whether the strategy 
is validated in reality [26]. Mendoza and Al. (2002), 
identify three essential questions allowing to mark out this 
strategic reflection: What does the service do? (Action: 
Train doctors); Who are its stakeholders, their expectations 
and respective contributions (Actors)? What are the 
expected results? (Objectives) [27]. Fig. 1 below is an 
illustration.  

Fig. 1: The indicator's "triangle": strategy translated 
into "objective", "action process" and "actor" 

(collective). Source: Lorino, 2001, pp 7 
https://halshs.archives-ouvertes.fr/halshs-00584637 

Submitted on 9 Apr 2011 

There are different types of PI such as key performance 
indicators (KPIs), (which are those chosen to monitor the 
service performance). They are of four types: i) 
Productivity PIs; ii) Quality IPs; iii) Capacity PIs; and iv) 
Strategic IPs. But depending on their purpose, there are: i) 
Financial IP; ii) Commercial IP; iii) Corporate social 
responsibility (CSR); and iv) Organizational IP. 

Characteristics of a good IP are to be: i) Clear, Objective 
and Relevant; ii) Quantifiable (measurable); iii) Faithful, 
reliable, and sufficiently "robust"; iv) Sensitive specific 
and focused; v) Informative in its content; vi) Meaningful 
and user-friendly; vii) Timely [23, 24, 27]. 

Investigation modes are determined by the research 
paradigms and researcher ambitions. The latter has the 
choice between three investigation modes: i) quantitative 
approach; ii) qualitative approach; and iii) mixed approach 
[28]. 

Compared to the investigative methods developed, several 
studies types and analysis of survey data can be used. The 
most relevant are the following: i) Exploratory and 
explanatory studies; ii) Descriptive and correlational 
studies; iii) Correlational-explanatory studies; iv) 
Experimental research; v) Test research; vi) Mass research 
or investigation; vii) Observational research; and 
viii)Applied research [28, 29].

B. Presentation of Criteria for Evaluating a DS
Performance

A literature review shows that PIs are submitted for ED 
[30-35]. The most relevant are proposed in the CAMES 
Repository-Evaluation-Doctoral-Schools-CAMES 
(REED-CAMES) produced in 2017 by UNESCO and 
those expressed in the most recent editions of the 
Organization for Economic Co-operation and 
Development (OECD), are listed below: 

1) UNESCO's Performance Criteria [31]: They concern the
following themes and sub-themes:

✓ Organization and operation: i) Achievement degree of
defined missions and objectives; ii) Institutional relevance
of the DS: Coherence of DS missions with those of
institutions that carry it; iii) Staff and students
representativeness in decision-making bodies; iv)
Frequency of meetings; v) Clarity of display of science
policy and DS activities; and vi) Others.

✓ Scientific life: i) Accreditation rate of national and
international DS doctoral programs at CAMES level; ii)
Students admission regularity; iii) Average duration of
theses defended; iv) Effectiveness of quality assurance
measurement, self-evaluation of doctoral programs; v)
Compliance with the rules and standards for the theses
supervision; vi) Organization level of scientific events; vii)
Accessibility of complementary, diversified and credited
training (seminars, conferences, teaching) for PhD
students; viii) Degree of contact between PhD students and
the professional world; and ix) Others.

✓ Outreach and attractiveness: DS's ability to make itself
influential on the international level: i) Degree of
international openness of the DS; ii) Quality and duration
of partnership relationships; iii) Selectivity and importance
of national and international events; iv) Contribution
degree to the dissemination of scientific culture; and v)
Others.

✓ Resources: means available to the DS to ensure its
functioning, management and scientific and educational
activities: i) Quality and condition of pedagogical
equipment and tools; ii) Scientific productions quality
(papers, books, and Others.) drawn from the theses
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defended; iii) Qualification and sufficiency of 
administrative and technical staff; iv) Qualification and 
sufficiency of teaching and research staff responsible for 
doctoral supervision; v) Existence of sustainable, sufficient 
and predictable funding: DS budget. 

✓ Organizational and scientific perspectives: i) Skills and
resources availability; ii) Coherence degree of the new
trainings (seminars, workshops, courses, and Others.) with
regard to the new DS objectives; iii) Engagement degree of
new partners: Presentation of partners, and iv) Others.

2) OECD Performance Criteria. The OECD performance
indicators listed cover the following themes:

✓ Results of educational institutions and learning impact:
i) Percentage of graduates per age group; ii) Rate of tertiary
teaching graduates; iii) Influence degree of training level
compared to the employment rate; and iv) Others. [32]

✓ Financial and human resources invested in education: i)
Annual expenditure rate of institutions per pupil / student,
per service type, from primary to tertiary teaching [33]; ii)
Percentage (%) of GDP for education; iii) Tuition fees rate
in relation to the percentage of recipients of study loans,
scholarships or grants; iv) Breakdown of operating
expenses of primary, secondary and post-secondary non-
tertiary education establishments; and v) Others.

✓ Access to education, participation, and progression: i)
Enrollment rate per age group; ii) Rate and profile of new
entrants in tertiary education; iii) Rate and profile of
tertiary education graduates; iv) Rate, profile and
professional outlook of Doctorate holders; and v) Others
[34].

✓ Learning environment and school organization: i)
Supervision rate and class size; ii) Teacher salary level; iii)
Rate of qualified Research Teaching Staff; iv) Evaluation
systems rate for teachers and Establishment heads; v)
Existence of key decision-making systems in education
systems; and vi) Others.[35]

Faced with a set of investigation and study methods 
presented, to meet this mission of characterizing 
performance indicators for a DS, the mixed approach is the 
most appropriate, with the use of mass research or survey. 

III. SURVEY PROCEDURES AND ANALYSIS
OF RESULTS 

This part presents the procedures used to achieve this 
study's purpose, from the survey to the results analysis. In 
this context, based on the guidelines defined by the 
Ministry of Higher Education, Research and Innovation 
(MESRI), requests that the DS themselves had defined, but 

above all those requested by the DS' actors who intervened 
in the investigations, are maintained the specific objectives 
below: 

❖ Ensure good and efficient governance and the DS
organization;

❖ Preserving and strengthening satisfaction in material
and immaterial administrative infrastructures;

❖ Manage and guarantee the sufficiency of material and
immaterial research infrastructures;

❖ Propose timely initiatives.

This study process consists of two main steps: Data 
collection and analysis of the results obtained. 

A. Data Collection To achieve this, a strategy for collecting
and studying survey information is carried out with four (4)
questionnaires. These surveys were performed on ten (10)
DS, representative of those in Senegal, namely:

✓ The seven (07) DS of Cheikh Anta DIOP University of
Dakar (UCAD): i) "DS of Arts, Cultures and Civilizations"
(ED ARCIV); ii) "DS of Water, Quality and Uses of
Water" (EDEQUE); iii) "DS of Studies on Person and
Society" (ED ETHOS; iv) "DS of Legal, Political,
Economic and Management Sciences" (ED JPEG); v) “DS
of Mathematics and Computer Science” (EDMI); vi) "DS
of Life, Health and Environmental Sciences" (EDSEV);
and vii) "DS in Physics, Chemistry, Earth, Universe and
Engineering Sciences" (ED-PCSTUI);

✓ The two (02) DS of Gaston Berger University in Saint
Louis (UGB): i) "DS of Science and Technology" (EDST);
ii) "DS of Sciences on Person and Society" (ED SHS);

✓ The Doctoral School of Sustainable Development and
Society "(E2DS) of University of THIES.

They are addressed to the four DSH of Senegalese DS 
(Administration, TRS, ATSS, and PhD students). 

B. Results Analysis

Processing and analysis of results is performed using the 
full-fledged Business Intelligence data analysis tool, Excel. 
It is accompanied by a commentary on impacts DS 
performance. 

The main themes addressed in this study are the 
followings: i) Characterization and presentation of 
concerned population; ii) Working modalities and quality 
of services; iii) Research and work arrangements; iv) 
Funding; v) Theses and defenses. 
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The investigation covered all the components of the ten 
Senegalese DS selected. It reached a target population of 
1618 PhD students, 1342 Framers and teacher researcher, 
10 ATSS, and 10 Directors. Or a total of 2980 asked. 

However, the number of returns on the questionnaires 
distributed, as presented in Table 1 below, only 
corresponds to: i) 320 among PhD students; ii) 44 from 
Framers, Supervisors or Teaching Research Staff; iii) 5 
from the Administrative and Technical Service Staff 
(ATSS) and iv) 8 from Directors. That is to say a total of 
377 respondents. This makes an overall participation rate 
of 12.65%, better exposed on Table I. An overall 
participation rate not very satisfactory, in particular on 
research professors and supervisors with whom, among 
1342 requests, it is only obtained 44 responses, i.e., a rate 
of 3.28%. This testifies and reveals the difficulty and 
delicacy of the collection phase. 

TABLE I 

PRESENTATION OF RESPONSES TO THE 
QUESTIONNAIRES SENT TO THE DSHS OF 

SENEGALESE DS 

Statistics for Supervisors are not determined per DS in this 
table because a teacher and Framer can be from multiple 
DS. This table reveals that the PhD students are unevenly 
allocade in DSs. All the DSHs were represented. But at 
UGB, only the EDST Director came back to us. At UCAD, 
the ED ARCIV secretary and the ED ETHOS Director at 
the time, did not respond to questionnaires even after 
several requests. 

• In addition to 65% of PhD students who state that they do
not have an information platform, the non-availability of
classrooms and defense lecture halls, the lack of
programming and information in time, is source of
problems for following modules among 42.1% of PhD
students. It

would therefore be interesting to offer the possibility of 
taking distance courses in order to allow PhD students 
outside Dakar or unavailable to attend; but above all to 
implement new websites, regularly updated to: ii) Access 
information in time; ii) Download documents and forms as 
needed; iii) Archive and access DS articles and theses. 

• The rare participation of PhD students in seminars
requires a more frequent organization of these scientific
activities, but in particular of doctoriales by each DS with
new initiatives: i) Mandatory participation of the PhD
student before being able to defend the thesis; ii)
Involvement and presence of teachers and framers; iii)
Publication in an international journal of the best works;
iv) PhD students motivation by a prize-giving ceremony,
for the best; v) Greater involvement of the socio-
professional world.

• Several phenomena are the cause of a long duration of
thesis preparation, among which: i) 60% of responding
PhD students are in "Professional activity"; ii) Among
women, 19.55% have children; iii) The funding lack of
69% and subsidies is the source of the blockage for
publications, since most journals are chargeable; iv) A high
number of framing that exceeds the standards (more than
10) on the part of the Supervisor; v) Theses interruptions
due to several factors; vi) The low equipment level of
research structures underlined by 66.46% of PhD students,
supported by the TRS and witnessed by almost all DS
Directors; vii) Late payment of jury members; viii) failure
to cover external jury members

• The financial problems suffered by the PhD students and
Supervisors are deplored by the ATSS (which does not
receive compensation from DSs), but especially by the DS
Directors who do not manage to meet the needs of their
institute in material and immaterial infrastructures on time,
to meet the expectations of the other three DSHs and
therefore not to achieve their objectives; financial
management lack of Senegalese DSs by the Rectorate.

Our analysis reveals that this dependence of almost all DS 
in Senegal from the Rectorates is not limited to a financial 
plan but is also administrative. These institutes have an 
ATSS deemed insufficient by the Directors, due to an 
availability lack of financial manager, mail agent and even 
administrative assistant. Defense rooms are not available; 
Senegalese DS do not have a defense amphitheater. 
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But the number of PhD students able to defend thesis per 
year, given by the Directors, varies from one DS to another. 
And these figures are just approximate. This is why it has 
been found it appropriate to strengthen and complete our 
research with a second expertise. This One is established 
from exact data and statistics, taken at the source, in order 
to have confirmed and decisive information. This 
investigation is being carried out at the level of a university 
in Senegal: Cheikh Anta DIOP University of Dakar 
(UCAD). This choice is justified by the fact that it 
represents the largest University in Senegal and one of the 
largest in Africa, and thus brings together a very large 
number of students, of many nationalities. In addition, 70% 
of DSs on which our research relates are lodged there. The 
studies carried out therefore focused on: i) a promotion of 
students registered in the first year in 2011, who arrived in 
doctorates (an examination which goes from cycle L to 
cycle D); ii) all PhD students who must defend their thesis 
and Doctors trained in 2018. 

They reveal us that on the one hand, among 29,134 
students enrolled in the first year, 1,089 pass the M cycle 
to enroll in a Doctorate; i.e., a rate of 3.74%. On the other 
hand, they reveal that among these 29,134 registered 
students, 11,315 are female gender; i.e., a rate of 38.84%. 
And better still, it shows that of these 11,315 students 
enrolled in a Senegalese public university, 400 i.e., a rate 
of 3.53%, are enrolling in a doctoral thesis; Which is 
contrary to Objective N° 5 of Sustainable Development 
Goals (SDGs) by 2035 for a country (Gender equality). 
However, this rate is almost equal to the average; hence the 
need to encourage research among women. This represents 
an interesting discovery for donors, funders, and 
international organizations such as UNESCO. This low 
rate of students entering cycle D means two things: 

• Either students are not at all interested in the doctorate;

• Either the success rate of Master students is low: which
shows a performance lack in the L and M cycle; and
therefore, has its impact the D cycle.

This UCAD promotion of 2011, which enters the first year 
of a thesis in 2015-2016, is followed along with all those 
registered. Analysis of results shows us that among 2377 
PhD students enrolled in 2017-2018: 

➢ Total number of PhD students totaling three (3) or more
registrations (i.e., "who had to defend their thesis") is 1975;
i.e., an overall rate of 83.08%. Among the latter, those of
the "Feminine" gender are 516; or 26.12%;

➢ Total number of PhD students who have defended at the
end of 3 years is 19; or an overall percentage of 0.96%, of
which 4 are Female Gender; or 21.05%. Among 100 PHD

students able to defend their thesis, 0.77 support their thesis 
on third registration (after 3 years); 

➢ Total number of PhD students who have defended at the
end of 4 years is 44; or an overall percentage of 2.22%, of
which 9 are female Gender; or 20.45%. Among 100 PHD
students able to support their thesis, 1.74 defend after four
registration;

➢ Total number of PhD students who have defended at the
end of 5 years is 57; or an overall percentage of 2.88%, of
which 11 are female gender; or 19.29%. Among 100 PhD
students able to defend their thesis, 2.13 support in five
years;

➢ Total number of PhD students who have defended at the
end of (AEO) 6 years is 41; or an overall percentage of
2.076%, of which 14 are female gender; or 36.58%.
Among 100 PhD students able to support their thesis, 2.90
defend on their sixth registration;

➢ Messed up theses (failed) constitute those of PhD
students registered more than six (6) times (who have not
defended their thesis after 6 years. Even if the PhD student
returns one or two years later to defend, his thesis is
considered messed up.). This study shows that 101 theses
are failed; or an overall percentage of 5.11%, of which 26
are female gender; or 25.74%.

This reveals that the total number of PhD students having 
defended compared to the 1975 who should defend their 
thesis 

in 2017-2018 at UCAD is 200; i.e., an overall rate of 
10.13%. 

These results are better presented for each DS in table II. 

TABLE II 

PRESENTATION OF PHD STUDENTS WHO 
DEFENDED THEIR THESIS COMPARED TO THOSE 

ABLE TO DEFEND / DS 
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By categorizing this study, results in Table III are obtained: 

TABLE III 

PRESENTATION OF THESIS DEFENSES 
ACCORDING TO THE FIELD OF STUDY 

These results show on the one hand that those who support 
at the end of three (3) years are often, at 69% less than 
thirty-five (35) years old. So, they are single people without 

children and not in professional activity (PA). And on the 
other hand, that those who support at the end of six (6) years 
or have been victims of messed up theses, are in 70.3% over 
thirty-five (35) years old; So, they are often married with 
children, and especially among women. In addition to a 
family to take care of, the ladies are in PA. This shows once 
again that the factors "marital status", PA, and financing 
have a great impact the PhD students success. 

A study over four (4) years of theses defended at the DS 
level shows us that it is the same framers who complete the 
theses of their PhD students on time and that the same ones 
once again drag up to five, six years or screw up those of 
their students. In this context, it is given the example of a 
teacher researcher who: i) Before going to the class 
“Professor” had 9 PhD students supported on time; 2 at the 
end of 5 to 6 years; 1 messed up; ii) Become a “Professor”, 
had 2 PhD students supported on time; 11 at the end of 5 
and 6 years; 3 messed up thesis. The reason is that it was 
demanded of them. So, teacher researchers do half the 
number of theses defended on the time when they become 
tenured. So, the motivation of supervisors and framers has 
a big impact PhD students success. 

At this stage, it can be proceed to the specification of the 
decisive indicators for the performance of a DS. 

IV. DETERMINATION OF PERFORMANCE
INDICATORS FOR A DS 

In this section, a sampling of the main performance 
indicators deemed to be the most relevant will be carried 
out. These indicators are determined on the one hand from 
a combination of the most relevant among the existing ones, 
and on the other hand, from their impact, effectiveness, 
efficiency, and efficiency on the limits to resolve. The most 
relevant are defined on the basis of the analysis carried out; 
which makes the originality of the adopted strategy. They 
cover the four major components of a DS. The specified 
indicators must meet the SMART criteria (Specific, 
Measurable, Achievable, Relevant and Time-oriented) and 
are forty- eight (48) in number. Depending on thematics, 
the criteria retained in this research work are listed below: 

A. DS Governance

1) Organization

1. Constitution of decision-making bodies. It is an
important performance criterion that influences decision-
making, and therefore the governance of a DS. It is
measurable by the percentage, appointment and presence of
PhD students’ representatives, TRS, and ATSS on the
Scientific and Pedagogical Council (SPC) of DS;

2. Existence (Yes / No) of an admission campaign for PhD
students; This is a good indicator for recruiting PhD
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students. It is also very important given the marketing 
aspect to develop; 

3. Existence of an admission system for PhD students (Yes
/ No); indicator that facilitates the task;

4. DS training accreditation rate at CAMES and national
quality agencies: Important indicator for the DS training
initiative.

2) Research and Work Facilitation Devices:

5. Regular holding of meetings: Average rate per number.
This indicator is convincing in the context of the
participation of DSH in decision-making;

6. Regular website update. It is a fundamental cross-cutting
indicator. It can be measured by the rate of satisfied or from
the last access of the administrator including: i) Information
and procedures for the selection and evaluation of PhD
students; ii) "Adequacy of conditions for managing PhD
students' registrations and files.

7. Existence of an archiving system for thesis defense. It is
an interesting indicator of the performance or otherwise of
a research institute. It allows on the one hand, to have the
number of defended theses with all the corresponding
information, and on the other hand, the availability of
specialized bibliographic resources. It thus facilitates
bibliographic research for PhD students preparing their
thesis, and helps to avoid or reduce the possibilities of
plagiarism;

8. Availability of business intelligence systems or models.
It is an essential indicator for evaluating and managing the
performance of a service. This, by helping to make
adequate decisions when faced with a problem.

3) Financial Management:

9. DS administration financial reports. This is a decisive
indicator for having transparency in the management of

financial resources in order to know the decisions to be 
made regarding the use of the budget; 

10. Rate of financing of the DSH material needs and
scientific activities. This is an indicator for estimating the
DS' level of equipment» and support for scientific and
research activities;

11. Level of compensation for thesis jury members.
Determining indicator which impacts the motivation of the
PER and the supervisors and consequently on the number
of theses defended.

12. Payment of thesis allowances on time and support for
external jury members. This is an influential indicator,
which has an impact whether or not theses are held;

therefore, on the number of theses defended. It is 
measurable by the % of paid on the thesis defense day; 

13. Fairness and equity in personnel management in
relation to responsibilities: ATSS motivation indicator that
impacts the work progress;

14. Substantial granting of compensation to ATSS:
Motivation indicator for ATSS, influencing the DS
performance.

B. Satisfaction with Material and Immaterial
Infrastructures

1) Working methods: Training, Supervision,
Administration

15. Internet connection infrastructure in DS premises. It is
essential for administrative work and research. It can be
measured by good accessibility to network (throughput);

16. Qualified Administrative and Technical Service Staff
(ATSS) / PhD students rate. This indicator is eminent
insofar as it gives an idea of the number of PhD students
attended by an ATSS; which expresses the sufficiency or
not of the ATSS responsible for PhD students;

17. Satisfaction on the secretariat of the help with
administrative procedures. This is a considerable indicator
as it impacts the number of registrants. It is measurable by
the percentage of satisfaction with the secretariat (PhD
students, TRS, visitors);

18. Rate of Teaching Research Staff (TRS) authorized to
supervise research work (Researchers of masterly rank,
Professors, Lecturers and Research Masters CAMES) /
"PhD students enrolled". This is a fundamental indicator
which gives an idea of the number of PhD students in
supervision per TRS; therefore, the number of PhD students
per unit of TRS. Therefore, it helps to measure whether or
not the framing rules and standards are respected. It also
gives a better view of the “rate of TRS authorized to
supervise” remaining;

19. Framer availability. The importance of this indicator is
explained by its influence on thesis duration of PhD
students. It is measurable by the number of work sessions /
month;

20. Rate of PhD students per unit of local. This indicator
measures the availability of premises in relation to the total
number of PhD students. Its importance is also justified by
its direct impact the duration of PhD student's thesis;

21. Equipment level of premises: (machines, IT equipment
and supplies, office equipment and furniture, availability
of: "logistical means (vehicles)", and others). The relevance
of this indicator is demonstrated once again by its direct
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impact the tasks duration to be accomplished by the ATSS, 
the TRS and on the duration of PhD students theses, and 
therefore the graduates rate. It is measurable by the 
percentage of Satisfied with the equipment; 

22. Organization frequency of diversified additional
training, for PhD students or employees (seminars,
workshops, conferences, capacity building for ATSS, and
Others.). This good criterion allows to measure the
scientific activities development from the number
organized;

23. Participation rate in scientific events: This is an
interesting indicator that provides an opinion on the success
of scientific activities. It is measurable by: Favorable
responses (presence of people who are references in the
field (at least 2); Presence of TRS and PhD students: 50 to
100%; national and international participation) or
Satisfaction of the organization;

24. Rate of DS partnership with spinoffs (advantages) for
the socio-economic development of the country: decisive
indicator for access to diversified financial resources;

25. International openness degree of the DS: This is an
appropriate indicator that can be measured by many criteria
such as: i) the rate of foreign PhD students received, the rate
of co-supervision, the granting of open training (s), ii) the
rate of DS partnership with national and international
research structures; iii) the proportion of PhD students
participation in national and / or international activities, iv)
the research projects quota funded at the international level,
v)the rate of PhD students awarded at national or
international level, vi) the Ratio "Number of indexed
publications in international journals. The success of
scientific activities is a good indicator of the international
openness degree of a DS;

26. Quality of the supervision methodology: Important
indicator measurable by: i) Participation degree of PhD
students in the life of research structures: measurable by the
number (list) hosted by each of the research structures; ii)
Existence of a monitoring mechanism for the research
work: (DS internal regulations; Document presenting the
monitoring mechanism; Meeting minutes of the monitoring
mechanism);

27. Frequency of presentation sessions for PhD students:
Indicator, influencing the progress of the PhD students'
thesis and thus on the number of theses defense;

28. Availability of teachers per modules: Important
indicator for monitoring modules.

2) Financial Resources

29. Existence of a sufficient and predictable budget.
Essential criterion for the DS performance. It is measurable
by the availability through Educational Registration Rights;
the distribution percentage and the management report;

30. Diversified financial resources: This is an influential
indicator, which can be measured from: i) research
contracts, the provision of expertise or resources, ii)

support for the organization of scientific projects or 
activities, iii) donations from individuals obtained with or 
without academic partners, iv) funding mobilized for thesis 
work, and v) Others. 

C. Results of the Defenses and Prospects of a DS

1) Theses Defended: Graduates

31. Duration of thesis preparation: Important indicator of
the specification of a DS’ performance.

32. Rate of publications in ISI indexed journals / PhD
student. It is a fundamental performance indicator as it
advises on the international openness degree of a DS and
gives a good idea on its effectiveness;

33. Rate of theses defended at the end of three (3) years
compared to the "Rate of registrants able to support their
thesis" according to the: i) Nature (or source) of funding
(Fellows and PhD students in PA); ii) Marital status
(Married with children); iii) Number of theses supervised
by the framer; iv) Laboratory equipment level; v)
Interruptions during the doctoral course;

34. Rate of theses defended at the end of four (4) years
compared to the "Rate of registrants able to support their
thesis" according to the: i) Nature (or source) of funding
(Fellows and PhD students in PA); ii) Marital status
(Married with children); iii) Number of theses supervised
by the framer; iv) Laboratory equipment level; v)
Interruptions during the doctoral course;

35. Rate of theses defended at the end of five (5) years
compared to the "Rate of registrants able to support their
thesis" according to the: i) Nature (or source) of funding
(Fellows and PhD students in PA); ii) Marital status
(Married with children); iii) Number of theses supervised
by the framer; iv) Laboratory equipment level; v)
Interruptions during the doctoral course;

36. Rate of theses defended at the end of six (6) years
compared to the "Rate of registrants able to support their
thesis" according to the: i) Nature (or source) of funding
(Fellows and PhD students in PA); ii) Marital status
(Married with children); iii) Number of theses supervised
by the framer; iv) Laboratory equipment level; v)
Interruptions during the doctoral course;
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37. Rate of messed up theses (having lasted more than 6
years) compared to the "Rate of registrants able to defend
their thesis" according to the: i) Nature (or source) of
funding (Fellows and PhD students in PA); ii) Marital status
(Married with children); iii) Number of theses supervised
by the framer; iv) Laboratory equipment level; v)
Interruptions during the doctoral course.

These are decisive result indicators, presented as a ratio 
between primary indicators. They make it possible to 
measure the success rate of PhD students, the average 
duration of theses defended, and the rate of theses having 
failed, according to a set of criteria. Therefore, they give an 
idea of decisions to be taken to remedy problems and ensure 
a good performance of the institute. 

38. Thesis defense rate / framer given. It is an interesting
indicator which gives an idea of the PV and the progress of
the teacher-researcher; 2) Objectives and Perspectives of
Operation and Evolution of a DS

39. Temporal percentage of profit of websites with
publication capacity and updated;

40. Advantages of increasing the regulatory deadline for a
thesis;

41. Advantages of granting doctoral degrees with scientific
scope of DS

42. Time percentage of management profit and independent
financial availability: Timely response to the infrastructure
needs of all stakeholders; Subsidy and even funding for
PhD students; Payment of thesis jury members on time;
Granting of compensation to deserving ATSS,
Organization and financing of scientific activities ;

43. Percentage of productivity of training created over time;

44. Advantages of work platforms for efficient
programming and calculations;

45. Percentage of profit from the establishment and
compulsory follow-up of a course in "Thesis
methodology";

46. Percentage of profit from the presence of supervisors
and PhD students at doctoral studies;

47. Percentage of interest time of a DIS. These are
appropriate criteria which give an idea of the degree of a
DS evolution.

48. Development degree of the institute. With the rapid
evolution of training and research needs in new fields, a DS
must adopt new alternatives. In addition to the above-
mentioned outlook indicators, the number of programs or
streams created, substantially modified or closed, and the

average duration of new programs creation, on an annual 
basis, are considerable indicators of development degree of 
an institute. 

V. DISCUSSION

To determine the performance criteria of a DS, a study of 
indicators relevant to this context, existing in the literature, 
was performed. Thus, those submitted in UNESCO's 
REED-CAMES are listed with those from the most recent 
OECD editions; which allowed for a substantial collection 
of indicators. As the latter are not yet systematized for a 
SIAD, several convictions arise: a limit to be regulated. 

Therefore, suitable indicators, meeting the expectations of 
all DSHs of a DS are necessary to be determined. In this 
context, surveys concerning the four major components 
were carried out at the level of the ten largest DS in 
Senegal. The analysis of these surveys results allowed us 
to examine a set of questions and to discover several 
realities. 

In addition to these innovations, a second expertise with 
exact data, taken at source, is carried out for reinforcement. 
It concerns a university promotion (of UCAD - 2011, 
arrived in Doctorate in 2015), and the Doctors rate trained 
three years later (in 2018). Analysis of this data revealed 
accuracy. It is shown that: 

▪ The thesis defense rate in three (3) years is 0.96%; too
low percentage. It is AEO four (4) years, or even five (5)
to six (6) years that that there is a Doctor rate of 2.22; 2.88;
and 2.076%; This witnesses that the regulatory deadline for
a

thesis set at three (3) years is short for Senegalese PhD 
students; hence the need to increase it. 

▪ However, it should also be noted that the thesis
preparation duration as well as PhD student’s success rate
and thus that of DS performance do not totally depend on
the deplorable factors with which DSHs are confronted but
also on the DS' organization and serious in work. This is
firstly proven by the higher PhD students rates able to
support in literary disciplines, while the thesis defense rate
is higher in scientific fields. This, as well at the end of 3
years, 4 years, 5 years as at the end of 6 years. And in
return, by a higher rate of messed up theses in these literary
fields; Confers Table III.

The factors and criteria that impact a DS performance, 
deemed to be the most relevant and consistent are as 
follows: i) Sufficiency of ATSS and TRS, financial 
autonomy, availability and equipment of premises, holding 
of a course in "Thesis methodology" at the DS' level, 
organization of DSs in the work, relations with internal or 
external cooperation, integration of the SPC in decision-
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making, provision of a DIS; ii) The marital status, 
professional activity, and funding of PhD students; iii) 
improving the title of research professors, the maximum 
number of PhD students to follow, the level of 
compensation and the on-time payment of jury members 
and the supported for externs; iv) additional training, 
compensation for ATSS; v) the regulatory deadline for a 
thesis, and vi) others. 

They constitute parameters that have a direct impact the 
thesis defense rate during the year, and therefore a DS 
performance. 

VI. CONCLUSION

In order to achieve this study's objective, one of the greatest 
contributions of this study consist in the discovery and 
demonstration of the main factors which impact the thesis 
defense rate, and therefore, the DS performance. Faced 
with the situation, it is proposed: Firstly: 

▪ An increase in the regulatory deadline for a doctoral
thesis in Senegal to four (4) years. This represents an
important decision for a DS performance because the thesis
in three years in Senegal is a "chimera" given: i) the gaps
that students here have from cycle L to cycle M; ii) PhD
student must be empowered to become an expert in his
field, and not of his subject; iii) Senegal's working
conditions, as demonstrated, are far from being met;

▪ A revaluation and harmonization of the level of
indemnisation for jury members: Fundamental and
motivating initiative for PER, which develops thesis
defenses and thus the number of doctors trained;

▪ A decisive granting of indemnities to the ATSS: Act
encouraging them to better respond to their duties and
tasks;

▪ Autonomous financial management: This will allow
Directors to meet the expressed needs and thus, satisfaction
of the DS DSHs;

▪ Better organization of DS at work.

On the other hand: the implementation of a tool to 
overcome the identified factors. This is the subject of our 
future work. How? 'Or' What? A new decision support 
methodology in this 

direction: a Prospective Dashboard [27, 36, 37] is 
proposed, based on a choice of the preponderant indicators 
for the DS’ performance, on those determined [24]. 
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Abstract — Medical System has been a life saver for countless 
people but there are still people unwilling to visit a doctor 
sometimes while being ill. The reason for this is that around 
most of the cases found while visiting a doctor are some minor 
one’s which can be treated at home itself or people couldn’t 
afford time or money to invest in visiting one. And in that case 
a portable system is needed which would help patients on such 
diseases at a lower cost rate.  
 Keywords–ChatBot, Medical Information, Machine Learning, 
Natural Language Processing  

I. INTRODUCTION

Chat Bots have become part of many industries and sectors 
alternative to customer service, where a client can gain 
basic information using the companies chatbot.The purpose 
of the Chatbot is to imitate humans and extract proper 
information from clients, from which an output can be 
presented to the client. The output is also a piece of 
information which the client desires. These chatbots can be 
based on different machine learning algorithms, and each 
one can be different from the other. The choice of algorithm 
in such systems are very important and thus, different 
chatbots can be based on different algorithms depending on 
the type of data used in the system.  

Chatbots are only as smart and perspicacious as the inputs 
they have or the amount of proper knowledge they have 
access to. In order to make a ChatBot act more human-like 
it is required to analyze according to which Machine 
Learning Model the ChatBot is providing proper responses. 
As such, a good response generating mechanism is also 
important in a ChatBot  

Similarly, these chatbots can also be used to provide 
medical information, with the use of correct data and 
algorithms. Consequently, many different approaches can 
be taken to implement this system.  

Not only is the cost of the medical system high, but it can 
also be time consuming, which attributes to low visits to 
doctors. For such a low cost system, which can be available 
almost anywhere would be beneficial. A text to text 
conversation using chatbot, can give the user a sense of 
human presence available and the chatbot can extract 
important keywords which it could use to give an output to 
the user. A proper user authentication will also be required, 
and mapping of the disease based on user inputs will be 
done using Machine Learning Algorithms.  

II. II. PROBLEM STATEMENT

To create an auto generated system to overcome certain 
problems of the health care system and provide a quick, and 
easy to available solution to the users with the help of 
ChatBots. This system is to bridge the gap between users 
and the health care system to provide fast and affordable 
medical solutions. The ChatBot to be used as a medium 
between user and the database.   

A system to store the user’s interaction and described 
symptoms which can be used for later medical related issues 
as well.  

III. ANALYSIS  OF  EXISTING SYSTEM

There are several researches done based on the system, each 
taking on a completely different approach from the other.  

A [1] fuzzy approach has been taken for disease prediction. 
This technique yields a good result, as it is accurate in 
predicting diseases of a person based on their explained 
symptoms. But this method involves scanning of the entire 
database for each iteration, which is not an efficient way. 
Especially, for the first iteration where the data is quite large 
to be scanned.  

A [2]NLTK based ChatBot system for Medical Treatment 
is a system which makes use of Natural Language Tool Kit 
to detect and generate language. It is a python based system. 
And Python does have a huge set of libraries for 
implementing machine learning algorithms. NLTK used for 
Natural Language Processing can ease the task of creating 
a separate ChatBot. But the system is heavily dependent on 
NLTK, thus detection of certain medical related keywords 
can become difficult.  

A [3] mobile application system, where NLP agent and 
agent for dialog management are kept in a single 
environment while there is a separate system for question 
answering system. The system has a good user interface of 
how a Medical ChatBot should be. Even though 
 there  is  a  separate  dialogue management 
system, the system fails to generate user emphasised 
language.  

Through a use of [4]string searching algorithm where a 
substring representing the symptom is identified in Natural 
Language Text input to extract the keywords based on 
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which the system is to give a possible disease information 
as an output.  

[5]Generative Models have been used to develop interactive
ChatBots, and retrieval based models to gather data from
the

ChatBot’s Conversation with the user. To interpret the 
user’s words. But the Classification model used does not 
produce as good a result as other methods.  

The [6]system focuses on eliminating noise from the data to 
extract keywords and detect medical terminologies or 
important user inputted keywords. A good focus on pre 
processing of the data appropriately which is a must for any 
Machine Learning Model.  

IV. Ⅳ.PROPOSED SYSTEM

Several Different Algorithms can be used to predict the 
disease the user might be facing, and also suggest the user 
some symptoms to make sure a proper input is gained.  

Support Vector Machine 

This is a classification model which can be implemented 
linearly or non linearly, Kernel SVM, to classify between 
different diseases. A SVM also has a maximum margin 
between classification spaces and therefore this can be used 
to identify diseases with nearly similar symptoms.  

Apriori 

This is an Association Rule Learning Method, which will 
help to provide the user with a list of choices of some other 
symptoms the user might be facing, and is unable to explain 
properly. Another Association Rule Learning Method is 
Eclat, but since Apriori works on both confidence and lift, 
Apriori is seemed to be the better choice for the system.  

Figure. 1 

The ChatBot is to greet the user before asking about the 
health problem, similar to a human doctor. The user has to 
then explain their symptoms to the ChatBot from which the 
system will extract important keywords. Based on the 
keywords, the system would too suggest some basic 
symptoms generally associated with the symptoms that the 
user might be facing.  

Symptom Clarification would also be a part to make sure 
that the system takes only the important keywords which 
would help to identify the diseases. Later, the system needs 
to confirm the symptoms from the user. If the symptoms are 
cleared then the system would try to identify the disease 
along with some home remedies from the database, while 
also suggesting a doctor with the expertise of the disease the 
user might be facing. If the user decides that the system is 
not considering proper symptoms during the symptoms 
clarification then the ChatBot will ask the user to input the 
symptoms again.  

Even after an output is generated the user may decide 
whether there is a requirement of adding some more 
symptoms.  

The system will also ask for feedback based on the output 
provided to the user, to keep a measure of its accuracy and 
store the user’s symptoms so that the data can be used for 
future reference as well.  

V. V. CONCLUSION

The system is a text-to-text ChatBot system which the user 
will use to explain their symptoms, from which the user will 
be given an output, which would be the disease the user 
might possibly be facing along with some home remedies 
for the disease.  

The system is heavily based on Machine Learning 
Algorithms, to classify each disease and also have a proper 
conversation with the user to extract necessary data to 
predict the disease the user might be facing.  

A ChatBot can not only be used in Customer Care Services 
but can be made to be used for Providing Medical 
Information as well. And with the use of proper Machine 
Learning Algorithms it can be taken upto a completely new 
height.  

A ChatBot can be user friendly and can be used by any 
person, capable of using a Chat System. The ChatBot 
provides personalized health assistance and can be 
implemented in the form of desktop or mobile application. 
The implementation of such ChatBot heavily relies on 
Machine Learning Algorithms.  

With the existence of such a system many more people will 
be able to connect themselves to the   
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VI. VI. FUTURE SCOPE

Present and future is an era of messaging apps where the 
people spend most of their time on messaging apps. Thus, 
an AI based ChatBot for providing medical information has 
a wide and vast future scope. No matter how far a person is 
from a doctor they will be able to get themselves diagnosed 
using this ChatBot upto a certain level. The only 
requirement being that the person must have a desktop or a 
smartphone with proper internet connection.  

The efficiency of the ChatBot can be increased by adding 
some more word combinations. Even voice conversation 
can be added in the future.   
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Abstract- Evaluation of psychophysiological parameters of 
person who stutters (PWS) can benefit therapists to make 
speech therapy successful. In this research, a specialized 
framework for assigning key psychophysiological factors has 
been delivered. The psychophysiological data were collected 
was from nine PWS. The key parameters such as heartbeats, 
meditation, and attention level of participants have been 
evaluated. A pulse sensor was used for measuring live 
heartbeats. While, IoT-based sensor, called, BrainSense was 
utilized for capturing the attention and meditation level of 
participants. The results suggest that PWS were found to be 
weak in attention level. EEG-data revealed that none of 
participants did not reach the meditation state. 
Index Terms – Psychophysiological parameters; adults who 
stutter; emotional problems; stuttering; stammering; person who 
stutters 

I. INTRODUCTION

A. Background of stuttering
Stuttering is also referred to as stammering in Asian
countries. This is one of speech disorders having
phenomena such as repetition of words and phrases, and
speech blocks [1]. A person who stutter (PWS) visits
speech therapists for the treatment of this chronic disorder.
However, merely providing speech therapy without
knowing the current status of some of the key
psychophysiological parameters such as mental status of
subjects, and whether they have normal or abnormal
heartbeat rate will be less fruitful [2]. Hence, analyzing
psychophysiological status can be beneficial to explore
one's perception of adaptive behavior and mental state.
Recently, more spotlight has started on emotion recognition
via the EEG sensors. Identification of complex emotions is
rendered simpler with the advent of the Internet of Things
(IoT) that provides different forms of EEG sensors. EEG
based devices like sensors are useful in recording the
subject's brain behaviors. Our brain is made up of cells
network of neurons that provide the base of the central
nervous. These nerves are  important for the treatment and
delivery of electrical impulses. These neurons remain
closely entangled with synapses that serve as a medium for
seeing or impeding any behavior. This generates a very
minor electrical signal by utilizing a neuron. This also
produces a much amplified magnetic current in such a way

that it could be measured by our head shell, bones, and 
muscles. The amplified electric field would be controlled 
and recorded using an EEG device. This helps them catch 
easier, so they are tested. This electric current is usually 
referred to as brain impulses. So we use an IoT system to 
catch and perceive the brainwaves produced against the 
sensory input. For example, an investigation was performed 
to assess and monitor emotional changes in PWS using 
EEG-based sensor against visual stimuli [3]. EEG sensors 
grab complicated emotional interactions through brainwave 
signals. Previous researchers made clear that PWS has 
anxiety issues, which leads to a weak regulation of 
emotions when the situation is demanding [3]. Emotional 
issues may be disruptive in their everyday lives. The 
process of detecting emotions not only assists in 
understanding dominant emotions in the brain of subjects, 
but also provides understand about their mental state. 
Exploring their mental health can aid during speech 
therapy, and without the knowledge of emotional condition, 
the result of the therapy may be unsuccessful [2]. 

On the other side, assessing heart rate of targeted subjects 
has become easy due to the emergence of various IoT based 
on lowcost pulse sensors. The IoT has a key role to play in 
simplifying daily work and jobs. IoT provides several 
opportunities in the area of healthcare. A variety of sensors 
are used to relieve other everyday activities [3]. For 
instance, Pi-camera may be used to track the falling 
activities of elderly contactless noninvasive tool to 
calculate heartbeat while sleep. The study is done using a 
sensor along with a fundamental differential sequence 
variance algorithm, which may show the rate of pulse 
transition. Then the sorting process is used to correctly 
obtain the pulse duration. Their exploratory comparisons 
and investigates suggest that the sensor with this algorithm 
retains a more productive way of screening unsorted 
signals, mainly by improving the efficiency of complex 
pulse people[4].  Among the sensors, non - intrusive EEG-
oriented sensors are specially used for measuring one’s 
emotions [2], [5]. Authors in [7] constructed and introduced 
as sleep tracking systems utilizing three forms of radio 
frequency sensors. The 3 kinds of RF detectors for 
heartbeat monitoring on the forearm are a customizable 
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single reflector RF, series resonators, and an implant-
locked PLL oscillator sensor. They found that the device 
was used to measure the rate of association. The diastolic 
blood pressure is determined based on predefined. The PPG 
pulse is used to track blood PB pulsations in the finger to 

reach maximum systolic to diastolic pressure sensitivity. 
They concluded that the optimized PPG-based procedure 
would be used as a non - intrusive solution to traditional 
prosecutionscuff methods in long-term and constant blood 
pressure control, pulse rate, and pulmonary function [8].  

heartbeat decreased dramatically after sleep onset relative 
to before sleep. Besides, the RF device may be used as a 
Brain waves will help one explore how the mind at that 
point of time functioned  The study of [2] is a fundamental 
scientific study for this analysis. Empiric research was done 
on 15 children who were stuttering (CWS) to determine and 
examine their cognitive problems. The EEG system was 
used to monitor the subjects' objective emotions. It was 
revealed that such sensors are very successful in detecting 
the latent feelings of selected viewers against triggers. 
Observed emotions were identified by the Artificial 
intelligence approach. A same EEGbased study was 
undertaken to test CWS’s brain functions[5]. The author [9] 
administered a study of eighteen vulnerable children to test 
their mood reactions toward voice stimuli. They used the 
ML classifiers to identify the feelings of their target group. 

II. METHODOLOGY

A. Participants
This research was performed to investigate the dynamics of
their heartbeat rate, level of meditation, and attention of
local speakers who stutter against the visual stimuli.
Participants were nine males who stutter. Participants were
advised to complete their consent form before joining the
experiment activities.

B. Stimuli

One of the aims of this study is to measure PWS’s beats per 
minute (BPM) to ensure whether they have normal or 
abnormal BPM. To achieve this task, PWS were asked to 
speak about themselves for the duration of two minutes. 
During this activity, their BPM was recorded using a sensor 
known as a pulse sensor, delivered by 
www.pulsesensor.com. This sensor works with the open-
source gateway like Arduino Uno platform. The working 
model of this sensor with the circuitry of Arduino Uno to 
assess the BPM as shown in Figure 1. This sensor captures 
heartbeats of a person via figure tips. The users have to 
firmly hold their figure tip on the sensory part of the sensor. 
Eventually, this sensor captures pulse rate indicating BPM 
and transfers data to the Arduino Uno platform. Arduino is 
being used by hundreds of various designs and programs. 
Arduino Uno functionality is simple that can be used for 
newcomers, and versatile enough for experienced users. It's 
operating on various operating systems such as iOS, 
Windows, and Linux. Educators and administrators use it 
to create lowcost research tools, to show the concepts of 
chemistry and physics, or to begin programming and robots 
[10].   

Fundamentally, this sensor captures the pulse rate of users 
indicating BPM and transfers data to the Arduino Uno 
platform. Then, recorded data is collected from Arduino 
Uno using third party software, called PLX-DAQ (Parallax 
Data Acquisition).  

At the last, PLX_DAQ generates an Excel sheet 
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Figure PLX_DAQ add on that  transfers data from Arduino to MS Excel

Figure Experimental set up for assessing the attention and meditation states of the  participants. 

Figure alence arousal motion that represents quadrant 
indicating meditation state 

Figure 2 shows PLX_DAQ add-on for MS Excel that is 
used to transfer data between Arduino Uno and Excel 
sheets. PWS’s average scores of BPM have listed in Table 
1.  

The second aim of this study was to measure participants’ 
other two states like attention and meditation. Figure 3 
depicts experimental set up for assessing the attention and 
meditation state of PWS. In this regard, this study adopted 
the “valencearousal” model to capture the attention and 
meditation level of our targeted audience that was shown in 
Figure 4 [11]. To provoke the emotion of meditation PWS, 
special stimuli were prepared with the photos representing 
the emotion of meditation. For this purpose, ten relevant 
photos were picked from the database of IAPS [12]. During 
experiments, participants had to seat on a chair facing 
stimuli running on MS PowerPoint by wearing the EEG-
based BrainSense sensor on their head (see Figure 3A). 
This sensor can capture the attention and meditation level 
of a person against meaningful stimuli. We planned to 
capture attention ability of participants unknowingly. We 
just told them to watch stimuli photos and try to provoke 
emotions of meditation. We wanted to judge whether they 
focus on their task without any explicit monitoring. Thus, 
they started to watch the emotion-based images, the sensor 
was capturing their level of meditation as well as attention. 
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During experiments, the forehead of subjects was chosen to 
mount the main electrode of the sensor (see Figure 3A). The 
reference electrode of the sensor was clipped on subject’s 
left earlobe as this position is suggested by 10-20 
international system to capture a level of meditation and 
attention (see Figure 3B). To store stimulated EEG data of 
mediation and attention, the sensor was connected to the 
computer using NeuroView application through Bluetooth. 
The average scores of meditation and attention were 
presented in Table 1.   

Table 1 Recorded average scores of BPM, Attention and 
Meditation. 

PWS# BPM 
Attention Score 

(out of 100) 

Meditation 
Score (out of 

100) 
1 76 35 43 
2 95 42 53 
3 91 52 58 
4 88 33 52 
5 131 31 50 
6 96 60 70 
7 82 39 48 
8 89 44 55 
9 116 42 28 

III. RESULTS AND DISCUSSIONS

Only 40% participants showed average attention level more 
than 50. This finding suggests that PWS were seen to be 
weak in focusing on the given task. The first 20 instances 
of attention recordings of participants were depicted in 
Table 3.  On the other end, the EEG data of meditation state 
reflected that about 78% of subjects recorded meditation 
value less than 60. Nearly, 33% of them have recorded a 
mediation value of less than 50. These results suggest that 
PWS were identified to be deficient in achieving meditation 
state. The initial 20 instances of the meditation recordings 
were depicted in Table 4.   

This result analysis was based on Table 1. It is well known 
that the BPM range of a normal person lies between 60 and 
100.  

In accordance with the normal range of BPM, the BPM data 
of PWS suggests that 78% of subjects have reflected the 
same range as normal persons have. However, two of them 
exhibited mean BPM more 115. Hence, we can conclude 
that the majority of participants were found to be normal in 
heart beating, but few of them were found to be 
inconsistent. The initial 20 instances of BPM recordings of 
every subjects were depicted in Table 2.   

On the other side, subjects’ EEG data of attention show that 
none of the participants scored 100% attention level.   

Figure 5 First 40 sample instances of BPM of each 
subject. 

In Figures 5, 6 and 7, the fluctuations that were observed in 
the readings of BPM, Attention and Meditation have been 
shown respectively.  

Table 2 Representing initial 20 Instances of the BPM 
recordings 

Table  listing the first 20 data samples of the attention 
readings 
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Table: representing initial 20 instances of the meditation 
recordings. 

Figure 6 First 40 sample instances of Attention values of 
all subjects. 

Figure 7 First 40 sample instances of Meditation values of 
all subjects. 

IV. CONCLUSION AND FUTURE WORKS

This study sought to present a framework for analyzing 
some of the key psychophysiological parameters of person 
who stutter. This study can be extended to analyze the same 
parameters in the domain of children who stutter. This 
research also can be extended for analyzing emotional 
changes in adults who stutter. Current BPM was recorded 
while participants were delivering self-introduction in 
alone. The current BPM readings can be confirmed by 
recording their BPM while delivering a public speech. The 
outcomes of this research can be beneficial to speech 
therapists to understand psychophysiological factors of 
their clients. 
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Abstract—The moving target can be detected in radar 
Dopplerdomain since the moving target has large Doppler 
frequency caused by the movement of it. This paper presents 
a review of the techniques and algorithms used to improve 
the azimuth resolution by the Synthetic Aperture technique, 
High Frequency Raised (HFR) inversion Algorithm, high 
azimuth resolution using Synthetic Aperture Radar (SAR) in 
two dimensional imagery of the ground surface, Bi-static 
Forwardlooking SAR. It is most necessary to target the 
moving objects on the ground with new approach in radar 
systems. The matched filter bank algorithm and the range 
cell migration (RCM) algorithms are used mostly for target 
detection and found to be best one.  

Index Terms—SAR, GMTI, space-time adaptive processing, 
along-track interferometry, Bi-static Forward-looking SAR  

I. INTRODUCTION
Synthetic aperture radar (SAR) is originally depicted 

as an advanced imaging sensor of high resolution. With the 
increasing requirements from both military and civilian 
areas, Ground Moving Target Indication (GMTI) [14] and 
Imaging (GMTIm) are also becoming important 
applications to magnify the surveillance capability of 
modern SAR systems. The existing GMTI algorithms can 
be classified into two sorts: single- and multichannel 
algorithms. Multichannel algorithms, such as Along-Track 
Interferometry (ATI), Displaced Phase Center Antenna 
(DPCA), and Space-Time Adaptive Processing (STAP) 
[15], have the ability of detecting slow and weak moving 
targets, which are submerged by the clutter.  

It is highly desirable to detect, relocate, and image 
moving targets in SAR imagery. Doppler shift of the 
stationary clutter seen by the radar varies with the looking 
angle, the Doppler band of the clutter will mask that of 
moving targets and the detection of slow or fast targets 
becomes difficult. The solution is to filter the target returns 
by using the displaced phase center antenna (DPCA). 
Ground moving target detection, imaging, and trajectory 
are estimated using a single-antenna SAR. The 
conventional space–time adaptive processing (STAP) 
algorithms work well for short pulses during a coherent 
pulse interval (CPI).  

II. SIGNAL MODEL

The following paper, An Improved High-Frequency-
Raised Inversion Algorithm for Radar Imaging by 
Linfeng He, Qingxia Li, Yi Leng, Jian Dong, Guoping 
Hu. The aim of the Paper is to improve the azimuth 
resolution by the Synthetic Aperture technique in side 
looking mode. The Synthetic Aperture technique cannot 
be used to improve the azimuth resolution in forward 
looking mode or real aperture radar system [1] because of 
the gradient of the Doppler frequency is small. This 

problem is overcome by Sector Imaging Radar for 
Enhanced Vission (SIREV) but still the azimuth 
resolution is limited. High Frequency Raised (HFR) 
inversion Algorithm [2], is also known as a frequency de-
convolution algorithm and this algorithm works efficient 
to decrease the sensitivity to error and noise. The 
following equations decides the super resolution 
performance of  the improved HFR Algorithm. 

Where G ∨ (Ω is the spatial spectrum of the raised antenna 
pattern? 
K is the raise coefficient between 0 & 1 
ΩH and ΩL are the frequency sets with higher and lower 
components in G(ω) respectively. 

TEst(θ) Is the improved estimation [θ min, θ maz] Is the 
observation angles.Advantages of the HFR Algorithm [3] 
is it suppress high side lobes in the deconvolution 
estimation by the amplitude weighting method. The 
bandwidth of the linear frequency modulated signal is 
50MHz. But it requires a large raise coefficient to suppress 
the noise. To overcome this problem, the improved HFR 
algorithm is used in order to obtain better azimuth 
resolution with smaller raise coefficient compared with the 
HFR algorithm. “Image enhancement in forward imaging 
radar using modified apodisation technique” by B.L Cho, 
S.G Sun & B.G Lim. The paper is aimed to achieve high
azimuth resolution using Synthetic Aperture Radar (SAR)
in two dimensional imagery of the ground surface. For
forward looking imaging applications a real antenna array
is required because SAR can be hardly obtained and for
the front ground surface of the platform [4], Forward
Imaging Radar (FIRA) using a real aperture was proposed.
FIRA was applied to unmanned helicopters and it was
supported for landing and takeoff. To decrease the system
complexity, power consumption, weight and cost, FIRA
adopts Multi Input Double Output (MIDO) principle to
reduce the side lobes of FIRA images, the Recursive Side
Lobe Minimization (RSM) techniques but it suffers from
computational load. To overcome the problem of RSM,
the Spatially Variant Apodisation (SAV) & Phase
Extension Inverse filtering (PEIF) [5] was proposed.
These are the effective methods to reduce side lobes while
preserving the main lobe width. Azimuth resolution is
improved by PEIF. The radar system operates over the
frequency range from 3.6 to 5.2GHz. The Peak to Side
Lobe Ratio (PSLR) in the MIDO image is obtained as
12.19dB. PSLR in the image obtained by using the
proposed method is 22.91dB, the azimuth resolution is

36

mailto:ashaik.c@ksu.edu.sa


Multicon – W 2021 

2.210 and 1.910 for the MIDO image and the proposed 
method respectively. The azimuth resolution of the 
proposed method improves by about 11.7%. Table 
1.System Parameters for Simulation.

System Parameters Values 
Wavelength 0.15m 
Range Bandwidth 40MHz 
Pulse  Repetition 
Frequency  

300Hz 

Platform Velocity 250m/s 
Aperture Size 2m 
Slant Range 7153m 
Range  Sampling 
Frequency  

60MHz 

Target Velocity 324 & 8 m/s 

Here a new imaging approach for ground moving targets 
without a priori knowledge of their motion parameters by 
Shengqi Zhu, Guisheng Liao, Yi Qu, Zhengguang Zhou, 
and Xiangyang Liu. In many civilian and military 
applications Synthetic Aperture Radar (SAR) has been 
used widely. It is extremely advisable to detect, relocate 
the image moving targets in SAR imaging. Depending on 
the looking angle the Doppler shift of the stationary clutter 
seen by the radar varies. Sometimes moving targets are 
masked by the Doppler band of the clutter which leads to 
the difficulty in the detection of slow or fast moving 
targets [6]. To overcome this problem displaced phase 
center antenna (DPCA) is used to filter the target response. 
Ground moving target detection, imagery and trajectory 
are estimated using a single-antenna SAR had proposed. 
Generally, it is difficult to accurately evaluate the motion 
parameters and yet hard to accurately correct the range 
migration due to the low contrast between the target and 
strong stationary clutter background. The effective pulses  

Fig. 1. Distance history geometry of the moving target for 
coherent processing are limited since the unfocused SAR 
condition should be satisfied that is the synthetic aperture√ 
length, denoted by L should be L <= λRo where λ is the 
wavelength and RB is the slant range. The geometry 
relationship between the flying platform and moving target 
for side looking radar is shown in Fig. 1. The Vy and Vx 
denote the along and cross-track velocities (projection on 
the plane of imaging), respectively. The Va is the 
combined velocity while ta is the slow time [7]. The 
RoandR(ta) are the nearest and instantaneous slant ranges 

between the platform and target, respectively. The 
platform velocity is denoted by v. During the slow time 
interval Va(ta), the target moves from position O to O1.  
The conventional space–time adaptive processing (STAP) 
algorithms work well for short pulses during a coherent 
pulse interval (CPI). The ground moving target (GMT) 
theories for BFSAR are discussed by Zhongyu Li, Junjie 
Wu, Qingying Yi, Yulin Huang, Jianyu Yang and Yi Bao. 
One important capability of Bi-static Forward-looking 
SAR (BFSAR) [9] is that it can image the forward-looking 
terrain in flight direction with proper geometry, hence it is 
called bi-static forwardlooking SAR (BFSAR). Some of 
the advanced applications of SAR are autonomous 
navigation, self-landing, precise terminal guidance, etc. In 
the forward-looking imaging mode, the airplanes or 
missiles makes use of the Ground Moving Target (GMT) 
technology, and have a shorter reaction time. Also, the 
forwardlooking imaging mode is advantageous for the 
mobility of the airplanes or the missiles. Hence, GMT 
detection and imagery is very important in BFSAR 
applications  

III. GROUND-MOVING TARGET INDICATION
(GMTI) 

In ground radar systems, the moving target can be 
detected in Doppler-domain since the moving target has 
large Doppler frequency caused by the movement of it. 
Doppler shift of the stationary clutter seen by the SAR 
systems varies with the looking angle. To solve the 
problem, a combination of displaced phase center antenna 
(DPCA), space-time adaptive processing STAP [11] and 
SAR or BiSAR are used. the DPCA or the STAP 
technique, supported by a multichannel receiver system 
and a receiving antenna of multiple phase centers, may use 
to cancel both side lobe and main beam clutter. The 3−D 
coordinate system has the x − y plane defining the surface 
of the Earth and the z-axis pointing away from the Earth. 
A reference target is assumed to be located at the center of 
the imaging scene whose coordinate is (x0, 0, 0). When 
azimuth time η = 0, beam centers of the receiver and the 
transmitter irradiate the reference target simultaneously. P 
(x, y) is an arbitrary target in the imaging area. If the 
velocity components Vx 6= 0 , Vy 6= 0, the target is 
considered a GMT.  
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Fig. 2. Block diagram of proposed GMT detection 
and imaging method for BFSAR 

Fig. 2 gives the processing steps of the method proposed 
in this paper. Since the Doppler ambiguity caused by the 
large Doppler centroid exists in BFSAR [10], the bulk-
deramp filtering operation is applied in the first step to 
eliminate the Doppler ambiguity. This bulk-deramp 
filtering operation is necessary for the following Keystone 
transform (KT) since the KT cannot completely correct the 
range cell migrations (RCM) if the Doppler ambiguity 
exists in the raw data.  

Ground-moving target indication (GMTI) in synthetic 
aperture radar (SAR) data addresses the task of extracting 
information about moving objects. This task was identified 
by Daniel Henke, Elias Mendez Dominguez, David Small, 
Michael E. And Schaepmanand Erich Meier. SAR data can 
be acquired almost independently of weather conditions 
and daylight. Moving object candidates were extracted at 
each time step and tracked over time by analyzing their 
dynamic behavior [10]. For the candidate selection step, 
we rely on the extraction method for single channel data 
and on a multichannel Along-Track Interferometry (ATI) 
extraction method based on a generalized likelihood ratio 
test commonly used with ATI data. We make use of the X-
band ATI mode at 9.6 GHz. This mode comprises four 
equidistant receiving antennas (channels) and one 
transmitting antenna operating with a pulse repetition 
frequency of 2016 Hz at HH polarization. The receiver 
antennas are separated by approximately 20 cm, with an 
azimuth beam width of 7.3?each.  

The proposed method for tracking moving targets in 
SAR data can be subdivided into four major parts. The first 
task is to process and geocode the SAR data, producing a 
set of ”overlapping apertures with reduced bandwidth” 
(OAwrB) images. The tracking algorithm works 
independently of the focusing algorithm. We use a TDBP 
algorithm to focus the  
OAwrB images, as it is one of the most precise methods 
and can handle nonlinear flight tracks at high quality. 
Having obtained a sequence of images, we collect image 
statistics and use image processing methods to discern 
potential moving object candidates in each image; their 
temporal behavior is ignored at this stage. For the 
candidate selection, we rely on two different approaches: 
one based on single-channel data and the other based on 
multichannel [11] ATI data. In the third processing step, 
we use a multitarget unscented Kalman filter approach 
incorporating a dynamic model to associate the extracted 
timeindependent observation of step two to generate 
moving target trajectories of maximum probability. 
Finally, the projection of the trajectories from the SAR 
geometry into 3-D real-world coordinates is performed for 
two cases of a priori information: with and without the 
existence of a road network model. The highest detection 
rate is found in OAT1 1chn (89%) and this method will 
detect maximum trucks (8) and it also have highest False 
alarm rate of 22%. Least Detection rate, least false alarm 
rate are found in OAT1∩1chn as 56% & 11% respectively 
and it detects least number of Trucks 5 out of 9is found.  

The Paper presented by Jian Yang, Chang Liu, and 
Yanfei Wang describes the following. In this paper, 
moving targets with different motion parameters are 
classified based on the relative locations of their spectra to 
that of the clutter. Synthetic aperture radar (SAR) is 
originally designed as an advanced imaging sensor of high 
resolution. With the increasing requirements from both 
civilian and military areas, ground moving target 
indication  
(GMTI) [12] and imaging (GMTIm) are also becoming 
important applications to enhance the surveillance 
capability of modern SAR systems. The existing GMTI 
algorithms can be classified into two sorts: singleand 
multichannel algorithms. Multichannel algorithms, such 
as along-track interferometry (ATI), displaced phase 
center antenna, and space-time adaptive processing 
(STAP), have the ability of detecting slow and weak 
moving targets, which are submerged by the clutter.  

Freeman and Currie have presented a method to 
indicate the moving target in single-antenna SAR. 
However, only the targets located at the high-band of the 
pulse-repetition frequency (PRF) can be detected. Moreira 
and Keydel have proposed a GMTI algorithm based on the 
Doppler modulation rate. Nevertheless, the moving target 
is required to have a fast along-track velocity. Fienup has 
proposed an algorithm to detect the moving target by using 
the sharpness ratio. However, this algorithm is sensitive to 
the clutter and noises [13]. Weihing et al. have proposed to 
detect the moving target with a stack of images, while their 
algorithm is computationally expensive. A low-cost 
approach has been presented as the subaperture approach. 
However, weak targets cannot be detected in the image 
domain. Other algorithms, including the matched filter 
bank algorithm, the range cell migration (RCM) algorithm, 
and the symmetric defocusing algorithm, have also been 
investigated. It can be noted that all these algorithms are 
developed to detect the moving targets with certain motion 
features.  

The moving targets are required to be focused and 
relocated in the stationary SAR image after the detection. 
Jao has presented an approach to focus the moving targets 
by 2D parameter searching [14]. However, the large 
calculation burden restricts the applications of his 
approach. Perry et al. have presented an algorithm to 
correct the range walk using Keystone transform (KT). 
However, the Doppler ambiguity caused by the fast cross-
track velocity is not considered in their algorithm. Xu et al. 
have proposed an algorithm to deal with the imaging of 
fast moving targets. However, a high- PRF system is 
required or else the spectrum aliasing would happen during 
the de-sampling process. Zhu et al. have proposed a 2-D 
matched filter approach, whereas it causes azimuth 
defocusing without the estimation of the along-track 
velocity. The moving targets are classified into three types, 

Type I indicates the spectra of the moving target as 
completely out of the clutter and it’s velocity is given as  

. 
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Hence,to separate the moving target from the clutter a high 
pass filter is used. A partial spectra of the moving target in 
type IIare immersed by the clutter whose velocity is   

The moving targets that are completely submerged by the 
clutter are given as type III, whose velocity is,  

Or Vx = 0,Vy 6= 0 . The targets with slow cross-track 
velocities and the targets with fast cross-track velocities 
that aliased into the baseband belong to Type III. In 
addition, given that the alongtrack velocity has no 
relationship with the Doppler centroid, the along-track 
moving targets also belong to Type III. where BaandBm 
denotes the Doppler bandwidths of the clutter and the 
moving target, respectively, and k is the number of the 
Doppler ambiguity.  

IV. CONCULSION

This paper presents multiple algorithms to detect the 
moving target in radar Doppler-domain since the moving 
target has large Doppler frequency. Doppler shift of the 
stationary clutter seen by the Synthetic Aperture Radar 
(SAR) systems varies with the looking angle. To solve the 
problem, a combination of displaced phase center antenna 
(DPCA), space-time adaptive processing (STAP) and SAR 
or Bi-static Forward looking SAR (BFSAR) are used. To 
improve the azimuth resolution by the Synthetic Aperture 
technique the paper presents High Frequency Raised 
(HFR) inversion Algorithm as an effective one. Time 
Domain Back Projection (TDBP) algorithm is used to 
focus the overlapping apertures with reduced bandwidth 
(OAwrB) images, as it is one of the most precise methods 
and can handle nonlinear flight tracks at high quality. 
Range Cell Migration (RCM) and Matched Filter 
Algorithm are found to be best for target detection.  
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Abstract—Technical Colleges provide opportunity for 
students to gain relevant skills to help solve various problems. 
One of the many important aspects of a college is their 
Training and Placement Cell. The goal of Training & 
Placement Cell is to provide students with a platform for using 
their potential to gain valuable experience by working in 
industry, it also acts as the interface between various 
companies seeking talented young graduates and post 
graduates in various discipline. Online Training & Placement 
Portal is designed to implement digitalization and reducing 
work of Training and Placement Cell to automate and 
digitalize all their activities. The proposed system will help to 
overcome the problems caused by human error and minimize 
the wastage of time by performing all the process manually.  

Keywords— Training and Placement portal, attendance 
tracking, marks management, placement activities. 

I. INTRODUCTION

Every college has a dedicated training and placement cell 
to conduct training and placement activities for students. 
This cell continuously strives to help students in pursuing 
their career goals by acquiring employment-seeking skills 
and ultimately to attain desired employment. This is 
accomplished through building a strong partnership 
amongst students, alumni, faculty-members and industries. 
Some of the tasks undertaken by the cell include sending 
various notices, managing student data, enabling students 
to various placement opportunities, etc. This process 
requires lots of manual work and a need of various 
personnel. The proposed portal will help the student and 
faculty in concern to work in tandem and facilitate their 
interactions. All the process and task can be conducted 
digitally thus reducing the manual work and increasing the 
overall efficiency. 

II. TRAINING AND PLACEMENT CELL

The Placement Cell plays a crucial role in locating job 
opportunities for Under Graduates and Post Graduates 
passing out from the college by keeping in touch with 
reputed firms and industrial establishments. The Placement 
Cell operates round the year to facilitate contacts between 
companies and graduates. The number of students placed 
through the campus interviews is continuously rising. On 
invitation, many reputed industries visit the institute to 
conduct interviews. Going by the current trends the number 
of students opting for placements after graduation is 
increasing exponentially every year. This provides an 
additional responsibility on the cell to provide placement 
opportunities to merit students.  
Training-  

The Training & Placement Cell also organizes career 
guidance programs for all the students starting from first 
year. The cell arranges different training programs such as 
Mock Interviews, Group Discussions, Communication 
Skills Workshop, Employability Skill Development (ESD) 
program. Additionally, they track student attendance, 
average grade pointers, portfolio to help with the placement 
process.  
Placement- 
Placement Activities starts at the end of 6th semester and 
moves right on until the final semester. As per the rule 
mentioned by AICTE, it is mandatory for all students to 
have up to 400hours of internship as part of their academic 
curriculum. The Training and Placement Cell are 
responsible for coordinating and availing placement and 
internship opportunities to students based on their merits 
calculated on various parameters. TPO works around the 
year maintaining and working with various MNCs and 
companies to make them available for placement 
opportunities. 

III. EXISTING SYSTEM

Training and Placement coordinates with all the department 
in college to ensure smooth and linear sharing of 
information. Every department has a faculty coordinator to 
oversee their department. Similarly, student coordinators 
are elected to make the information available to the 
students. Backend database is maintained and monitored by 
corresponding faculties for access and availability of 
information.  
Training and Placement Officer (TPO) is in control of all 
the activities and different offerings by the Training and 
Placement Cell. Any information about the upcoming 
Training and placement activities is forwarded to the 
Faculty coordinator of each department. Students 
coordinators are briefed about these activities and they 
subsequently inform their classmates. This system requires 
a lot of manual channels and can prove to be redundant in 
case of absence of any particular individual. Also, in this 
way TPO officer is not directly interacting with concerned 
students, it can lead to a potential communication barrier.  
The student attendance for the various organized activities 
is taken manually for each and every session. This can be 
very tedious to be maintained over a period of 4 year for 
many students. This also creates a need for lot of papers 
which can sometime be hard to manage. Similarly, there is 
no provision to maintain student portfolio digitally thus if 
need be cannot be immediately summoned. Track records 
of different activities such as quizzes, mock interviews etc. 
are also maintained manually without the presence of a 
digital database. Paper-based database consumes a lot of 
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space and are not convenient to access. Thus, there exists a 
need for a digital portal to aide and maintain the training 
and placement cell. 

IV. LITERATURE SURVEY

V. PROPOSED SYSTEM

Our project is basically divided into 4 modules – 

1. For Students:
The students can login using their ERP id and can view their
progress and their results. They can view the notices given
out by the faculties and can get the updates about the
activities conducted by the Training and Placement cell.
Also, this portal will allow students to take quizzes and can
view their score and accordingly plan their academics. They
can view which all companies have arrived for the
placement drive currently and what are their present status.

2. For Faculties:

Faculties can post the notices and circulars of the upcoming 
activities. They can monitor individual  
student records, academic performance, curricular and co-
curricular activities, etc. Also, they can also help student to 
maintain and update their portfolio accordingly.  
3. For Admins:

Since our aim is to automate and simplify the process of 
Training and Placement Cell, the admins don’t have to enter 
the data records of the students manually, the data entry will 
be done automatically and the admin just need to monitor 
and cross check the data for consistency thus reducing their 
work. This will help to also increase the overall efficiency 
of the student data.  
4. For Organizations/Companies:

The companies and organizations arriving in the campus 
can give out notices and post the status of their organization 
about the hiring process so that it will be easy for the 
students as well as the faculties to get the updates. They can 
also update about their drive so that student are on par with 
their requirement. 

Prototypes for the Front-End 
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VI. METHODOLOGY

As part of research and development process, a google 
form pertaining different questions was circulated 
among different student’s group. After assessing the 
gathered responses, the collective feedback received 
was the need for an automated portal to facilitate the 
training and placement activities. Next step was to 

study existing process and comparing other similar 
implementations and to shortlist their drawbacks. As 
many as 10 different research papers were reviewed 
and their respective drawbacks were highlighted. This 
concluded our literature survey.  

Since, this a web-based portal, web development 
technologies such as MERN/ MEAN stack would be 
used to implement front-end or the user side. Backend 
will involve MySQL as it offers flexible and easy to 
maintain schema and other functionalities. Companies 
visiting for placement and other activities will be given 
rights to upload their relevant brochures and materials. 

VII. CONCLUSION

Our aim is to simplify and automate the process of the 
Training and placement, so we hope that it not only 
benefits the students but also the faculties, the staff 
working as admins in the backend and the companies 
visiting the campus for placements. We hope that 
faculties will be able to provide proper training and 
indulge the students in cherishing Training and 
Placement activities so that they get placed in their 
dream companies. 
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Abstract – The habit of saving is itself a way to get education; 
it fosters every virtue, teaches self- denial, cultivates the sense 
of order, trains to develop new ideas, and broadens the way 
of thinking. With the motive of saving time and money, the 
idea of designing a template for the Student Connect 
Application with neumorphic components was established. 
This application provides a platform for the aspiring 
engineers to buy and sell stationary products required by a 
particular subject such as drawing equipment, calculators, 
books, handwritten notes, etc. within their college campus. 
The future engineers also get an opportunity to interact with 
their seniors through this platform which develops a sense of 
understanding and responsibility amongst them and helps 
one connect, socialize and make new friends with ease. The 
Neumorphic design in GUI describes interface objects that 
mimic their real- world counterparts in how they appear 
and/or how the user can interact with them. Its aesthetics are 
marked by minimal and real-looking UI that's simple yet eye 
catching [3]. This effect deals with playing of two shadows 
together, one at negative value and other at positive. Various 
surveys were conducted to understand the needs of aspiring 
engineers and understand the kind of UI components that are 
attractive to the eye and easy to understand and use.  

Keywords- Neumorphism, StudentConnect, User Interface 

I. INTRODUCTION

 In this era of youth ambitiously seeking after their dreams, 
numerous students face challenges while buying books or 
other stationery materials. Henceforth it is fundamental for 
all the students to get a stage where they can unhesitatingly 
associate with their seniors and buy previously used books 
and other stationery items from them at a lower cost. The 
Student Connect Application is one such open door for the 
young engineers. It is an easy-to-use interface where the 
users can purchase or sell the supplies and books which are 
not useful to them. This application provides a platform 
where the students of a college get an opportunity to 
connect with their seniors while buying or selling books or 
other stationery items. One of the significant benefits that 
the users of this application get is that they not only get to 
connect with their seniors but also save substantial amount 
of money. The money that the engineering students spend 
in purchasing the books and their stationery items is high 
and by this application they can decrease it significantly. 
To provide security, authentication of a student will be 
done as they upload a scanned copy of their college identity 

card. Furthermore, Neumorphic components are used in 
the application to make it simple and delightful for the 
students to use. Its aesthetic is marked by minimal and real-
looking UI that’s sort of a new take on skeuomorphism — 
hence the name. It is about the shade of the whole screen, 
and conveying a totally special experience for users which 
gives them a feel that segments like buttons or cards  

are actually inside the background, and are just noticeable 
in light of the fact that they're jutting out from the inside. 
The overall style is about strong tones, low difference and 
the correct play of shadowing.  

II. PROCEDURES TO MAKE GUI INTUITIVE

 Interactivity: 

The UI should provide features that contribute towards 
making the application interactive, fun and easy to use. 
The UI should give clear, immediate feedback to indicate 
that the action is happening, and was either successful or 
unsuccessful.  

1. Readability:
The application should make discoverability easy i.e., at
first glance to the interface, the user should be able to
understand the flow and functionalities of a particular
component.
2. Learnability:
Every aspect of GUI should be crystal clear for the user to
understand the motive of the application and the various
components and elements that are involved. User should be
able to learn their way around the application in minimum
amount of time.

3. Navigability:

The application should provide easy accessibility of pages.
The connection of the pages should be convenient and
comprehensible through the components provided. The
user interface should be able to guide the users and take
them from one logical place on an application to the other
with ease.

4. Simplicity:

The application should be minimalistic and should maintain
the clarity of its functions. It should avoid cognitive load on
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a user's mind and help the user achieve their goals in 
minimum possible steps. 

III. SURVEY ANALYSIS

Section 1: 

Fig. 1. Question 1 

Fig. 2. Question 2 

Fig. 3. Question 3 

Fig. 4. Question 4 

Fig. 5. Question 5 

Fig. 6. Question 6 

Above charts clearly portray that a major percentage of 
students (Approximately 67%) faced issues while buying 
the exact books and stationery for the subjects in their 
curriculum. This problem may occur as many students 
aren’t sure about the right books and materials they need to 
purchase (like the best model of a calculator to buy, the best 
book for a particular subject, exact measurements of 
drawing tools required, etc.) for their subjects or do not 
have the convenience of having a bookstore nearby. The 
results of the survey also depict that significantly a smaller 
number of students are satisfied by the use they got out of 
their books and stationery for the amount of money they 
spent. From the charts shown above we can also deduce 
that most students don’t mind using previously owned 
study materials to save a significant amount of money and 
are in need of such a platform that would allow them to do 
so with sheer convenience. 

Section 2: 

Section 2 of the survey aims to compare the visual appeal 
of various neumorphic design components with normal 
design (flat design) components. 
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Fig. 7. Question 7 

Fig. 8. Question 8 

Fig. 9. Question 9 

Fig. 10. Question 10 

IV. PROPOSED SYSTEM

From the results of the above survey, it can be inferred that 
neumorphic components seem undeniably more visually 
appealing to the users than flat designs. Hence inclusion of 
neumorphic design in the application enhances the 
aesthetics of the overall user interface and makes the user 
experience more enjoyable. 

The proposed system aims to provide a platform 
forstudents to buy proper books and stationery from their 
seniors right within the college campus ensuring safety 
along with convenience and helping the students get the 
maximum use out of the study materials they purchased. 

Students who usually buy previously owned study 
materials have to purchase these items by physically 

visiting various different shops where a certain portion of 
money is charged by the shopkeeper for acting as a medium 
to provide them with these materials. 

Similarly, while selling these study materials to the same 
stores, students get a significantly low  amount of money 
for their items as shopkeepers look to gain commission 
from selling these items later. 

The proposed system also helps in eliminating the need of 
a middleman and allows the students to directly buy and 
sell and negotiate an optimum price for their study 
materials amongst themselves without having the need to 
physically visit a shop ensuring that both the buyer and the 
seller benefit from the deal. 

V. BUILDING PROTOTYPE FOR STUDENT
CONNECT APPLICATION 

Prototyping is done with help of Adobe XD. Neumorphic 
components are used to make the application visually 
appealing. The Neumorphic components helps us apply the 
aesthetic usability effect which states that the users often 
perceive aesthetically pleasing design as design that’s more 
usable [1]. 

The Sign Up and Sign In pages are shown below. The Sign-
Up form is segregated in two parts and is designed 
considering Hick’s Law which states that the more stimuli 
or choices users face the longer it will take them to make a 
decision. This segregation of pages helps in reducing the 
user’s cognitive load. The Sign-Up page asks the user to 
upload their college identity card for verification (This 
provides security while users buy or sell products and also 
shows the legitimacy of a particular user) which can be 
either done while signing up or later by editing their profile. 

Fig. 11. Sign-Up and Sign-In Pages 

Home page marks the beginning of the user experience 
hence it has been designed to appear simple yet fun and 
attractive, inculcated with various colors and elements and 
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clear text which adequately distinguishes the functionality 
of each button and component. In compliance with Fitt’s 
Law touch targets (buttons) are kept large enough and 
wellspaced for users to both discern what it is and to 
accurately select them [1]. Depending on the College and 
year of Engineering, the users will be shown buttons of the 
subjects in their curriculum, this helps in reducing the 
complexity and makes the decisionmaking process quicker 
and simpler. In order to provide ease of use voice search 
feature is also included in the application. 

Fig. 12. Home and Voice Search Page 

The Product Category Page is designed in such a way that 
it segregates the equipment and stationery required by a 
particular subject in different ategories. This helps the user 
in searching for what they exactly want and also helps in 
simplifying and speeding up the product selection process. 

The Product Catalogue Page displays all the products 
pertaining to the same category in a carousel. The preview 
images in the product carousel are sized sufficiently giving 
the users a proper view of the product without having the 
need to visit the main product page over and over again. 
This helps in saving the user’s time. The users can add the 
products they like in the wish-list and later access them 
with ease to compare and make the decision of buying. The 
user can further sort and filter the products based on their 
condition, price-range, amount of time used, etc. to 
personalize and customize their search. According to The 
Law of Uniform Connectedness, elements that are visually 
connected are perceived as more related than elements with 
no connection [1]. Hence, elements have been visually 
paired in the filter and product pages by using similar color 
schemes, frames and shapes. 

Fig. 13. Product Category, Product Catalogue & Filter 
Page 

The Product Description Page provides brief information 
regarding the product and the seller along with some more 
images of the item. The information is displayed in a 
detailed yet aesthetically simple manner. Content is kept 
precise yet relevant and is ordered properly to help the user 
get information which is exactly required to determine 
whether they want to buy the product or not. 

Fig. 14. Product Description Page 
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According to the Law of Prägnanz, the human eye likes to 
find simplicity and order in complex shapes because it 
prevents us from becoming overwhelmed with 
information, hence the Publish Ad Page is designed with 
simple shapes and elements with neumorphic effect to 
make its visuals appear simple yet prevent them from being 
aesthetically monotonous [1]. Sliders, toggle buttons and 
dropdown lists are provided as input mediums to make the 
data input process interactive, fast and accurate. The Page 
can be easily accessed from any other page in the 
application by the touch of a single button. 

Fig. 15. Publish Ad and Confirmation Page 

The My Ads Page vividly displays the active ads along 
with the previously sold products of a user. The user can 
easily view their active ads and edit the description and 
information of those ads by clicking on any of the ads 
which are currently active. If already sold, the user can 
update the status of the active ad as sold by clicking on the 
‘Mark As Sold’ button. 

Fig. 16. My Ads Page 

The Chats and Messages Page allows the users to connect 
with each other for buying or selling items. The Chat 
interface has been kept minimalistic, displaying the most 
recent dealings of the users first. The user can conveniently 
switch between chats regarding all the products they plan 
on buying and the chats pertaining to the items they are 
selling. The profile of the users with which a user has most 
frequent chats are placed on top of the page encircling the 
user’s profile. 

Fig. 17. Chats and Messages Page 

VI. FUTURE SCOPE

The reach of this application can be further extended in the 
future by including students from various different streams 
(commerce, arts, medicine, etc.). This will provide a lot 
more students the opportunity to save substantial amount 
of money while making life long connections. 
Furthermore, a common board can be added in the 
application to allow students of different colleges to pin 
their college’s upcoming fests, events, accomplishments, 
etc. so that students from different colleges can view it, 
actively participate in inter-college activities and connect 
with each other. 
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VII. CONCLUSION

This paper presents the idea of designing a UI template for 
StudentConnect Application using Neumorphic 
Components. It gives the users a platform to connect with 
their seniors by buying and selling books and other 
stationery materials from them. Easy to understand 
interface makes this application simple and convenient for 
students to utilize. Neumorphic Components contribute 
towards making the user interface minimalistic yet visually 
and aesthetically appealing. If used properly the 
application can help a lot of students save their valuable 
time and money and get the best use out of their study 
materials. 
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Abstract – The “Middleman” is one of the major problems 
for the farmers. People who come between the farmers and 
the buyers are termed as “Middlemen”. Such agencies 
which provide the farmers in delivery of their products by 
facilitating transportation act as the middlemen, and in 
turn take advantage of the farmers as they have to sell their 
products, so our solution basically tries to remove these 
middlemen agencies as much as possible.Our solution tries 
to bring the farmers directly in contact with the buyers as 
well as the transportation agencies so as to sell their product 
directly. We have proposed to transform the traditional 
architectural trading into an electronic exchange between 
the consumers and farmers in the agricultural supply 
chain.A major issue faced by the farmers is not having 
adequate knowledge about the selling price of their 
produce, that is, what is the right price at which the farmers 
should sell their products, our portal will address this 
concern by providing a near-accurate idea about selling 
price of the produce by using machine learning techniques 
in total accordance with the Maximum Selling Price, as 
provided by the Government. Our solution also provides 
the farmers multiple facilities such as online guidance 
through experts in agricultural fields which will help them 
get an accurate idea about the market scenarios and trends 
and other things which can be beneficial for them to 
optimize their methods and maximize produce which in 
turn will help in improving the economic condition of the 
farmers.   
Keywords : F armer, Buyer, Transport Agency, Expert, 
Middleman, Crop, Delivery, Notification  

I. INTRODUCTION

In agricultural marketing agricultural produce are moved 
from farms where it is produced to the consumers or 
manufacturers. In India, there is ample scope for bringing 
reforms in the existing system of marketing and the 
structure of the market for commodities, so that 
remunerative prices can be ensured for the producers. 
Farm venture’s profitability and sustainability can be 
enhanced by assisting farmers in improving marketing 
practices, expanding market access, and reducing the 
price spread between the producer and the 
consumer[1].Our portal will provide an interface for 
farmers to upload their products on the website and 
communicate with the buyers, hence removing the role 
of middlemen, to provide a better value for their produce. 
The buyers can contact the farmers by sending product 
details along with their desired price to which farmers 
can accept or reject that price as per their feasibility. 
Portal will also act as an interface for the farmers to 
communicate with experts in agricultural technology 
where they can be provided with the right knowledge on 
how to improve their produce quality. There is also a 
provision through which farmers can update products on 
websites without any internet by simply sending SMS 
with product details, price and other related information. 
Transportation services can get connected with the portal 

independently to help farmers to deliver their products 
without any manipulation. The portal provides a facility 
of tracking of products to the buyers. Also, the latest 
agricultural news and schemes released by the 
government will be shown on the website. Customers can 
provide feedback on the site about the products as well.  

II. BACKGROUND

Agriculture has a long history since the development of 
human civilization. It is the key to nurturing all living 
beings and the secret behind the successes of any 
country[2]. Addressing the situation of the farmers in the 
country is something which needs to be scrutinized 
heavily. The response of the political class over the years 
to the farmer’s plight is to play around with loan waiver, 
subsidies, minimum support prices and distress tourism. 
The farmers rely on loans for their survival but are unable 
to pay it back as they are not able to receive a decent price 
of their produce. Price crashes in the vegetable market 
have even led many farmers abandoning their produce. 
Pressure of loans have led to many farmers committing 
suicides as well. The miseries of financially distressed 
farmers  
seem far from over even as they continue to demand 
waiver of farm loans and remunerative prices for their 
produce through several platforms across the country   

III. PROBLEM DEFINITION

The P roblem statement in Description is the requirement 
of a System that provides farmers an interface to sell their 
produce , and connect with the buyers all over 
India.Simple interface that works on PC’s and mobile. 
SMS to upload product details and respond via phone and 
SMS (taking care of digital divide). Interface for anyone 
to buy the produce/vegetable – initially visit the place 
and buy or have courier service integrated to deliver the 
vegetables so farmers can get a better price for their 
produce, no additional cost spent in marketing and 
delivery of goods , however they can choose to charge 
more by delivering the items themselves. Expert 
guidance for farmers via online chat rooms,forums and 
blogs so that they can get an accurate idea of the current 
trends. Notifications for farmers regarding the latest 
schemes provided by the government.   

IV. OBJECTIVES

a. To provide Human-Machine Interaction using
Chatbot to make communication easier.

b. To help farmers, transport agencies and buyers to
update their profile at any time.
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c. Agriculture experts will provide guidance to the
farmers about increasing the quality of their produce
and also guide them about the recent market trends.

d. Each individual product will display farmer details
for buyers to view and contact the farmer whenever
he/she deems necessary.

e. Multi-lingual support to eliminate the language
barrier and enable a more convenient experience.

f. To create an Interactive system.
g. Use  machine Learning 

 and  filtering  
Algorithms for crop price prediction. 
h. To provide farmers a chance to upload their produce

online or offline.
i. To allow the customers to rate the products
and give subjective feedback or review

V. LITERATURE SURVEY

In paper [1], Dr. Shubhangi Salokhe and Dr. 

Shubhangi Walvekar have discussed the scope of 
bringing agricultural reforms in India and how market 
practices can be improved in order to assist the farmers 
in enhancing their profitability. Their study focuses on 
direct marketing, where the farm products and services 
are sold directly to the buyer without involving an 
intermediary, and it’s benefits.  

In [2] L asanthi N.C. De Silva et. al have proposed a 
mobile phone based application which will provide the 
farmer with required important information in real time. 
Farmers require not only prior knowledge but also real-
time knowledge about current market prices trends. The 
proposed system identifies the necessary information 
that the farmers require through field studies and also the 
sources where they are available and then presents them 
via an information flow model in accordance with the 
farmer’s needs.  

Devaka J. Puchihewa and Prasad Wimalaratne in paper 
[3] propose an ICT - Information and Communication
Technology system in order to create a virtual social
networking portal for the farmer community which can
also act as a framework for an agri information system.
The study also proposes an implementation framework
for the same for the farmers to learn and use it with ease,
while also discussing issues in providing accurate market
information to the farmers.

The authors of the paper [4] have discussed the 
implications for voice-based social media to serve rural 
communities in India and elsewhere. Their study 
presents results from a field study of “Avaaj 
Otalo”(voice stoop), an interactive web application for 
small scale farmers belonging to Gujarat. User 
experience of 51 farmers has been described after a seven 
month pilot deployment duration. One of its prominent 
features is a discussion forum where farmers can connect 
and ask questions and even go through the other farmer’s 
answers to different queries.  

The authors of reference paper [5] have proposed a 
Farmer Helpline Service system which will provide 
detailed information to farmers about fruits, vegetables, 
both in written as well as audio form. The system will 
also work offline and will work free of cost, while also 
giving additional features such as Government and Bank 
Notifications. It is built on Android and uses Horticulture 
Concept. Even an illiterate can operate the app easily.   

In paper [6], T   amara Ginige and Deborah Richards 
have discussed the problem of lack of access to 
information to farmers in rural areas of Sri Lanka, where 
people have mobile phones but are not connected to the 
Internet. A mobile based system is proposed to provide 
personalized information to the farmers in order to help 
them make informed decisions and also have a better 
sense of control, self-efficacy, knowledge and 
competency.   

The authors of paper [7] have proposed to develop a crop 
price forecasting service on the semi-agri management 
platform(SAMP). The SAMP is developed by the 
Institute for Information Industry as an integrated cloud 
service for agri business w hich automatically retrieves 
the historical prices on the official website as training 
dataset, and provides the price forecasting service with 
some well-known algorithms for time series analysis. 
The algorithms implemented in this paper are the 
autoregressive integrated moving average (ARIMA), the 
partial least square (PLS), and the artificial neural 
network (ANN). The experimented crops are cabbage, 
bok choy, watermelon, and cauliflower. According to the 
experimental results, PLS and ANN are of lower error in 
percentages. In addition, PLS and ANN are 
recommended for short term and long term forecasting, 
respectively.  

According to [8] paper discusses a number of innovative 
projects that utilize ICTs in delivering information to 
farmers, focussing its analysis mainly on mobile 
telephony which has become more widespread in recent 
years as a means of disseminating agricultural 
information to farmers and offers various means of 
providing agricultural information in areas where 
internet infrastructure is limited and unreliable. It draws 
its findings from The Forum for Agricultural Research in 
Africa (FARA)’s Inventory of Innovative Farmer 
Advisory Services using ICT, that was compiled of all 
known innovative farmer advisory services or systems 
currently in design, in existence or recently completed in 
Africa. 

VI. METHODOLOGY
The proposed system contains three type of users:

1. Farmers
2. Buyers
3. Transport agencies
4. Experts

Farmers can register on the website and after completion 
of the registration process they can upload their product 
details as well as their profile details as per their 
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requirements. There will be a separate registration 
process for the experts, buyers and transport agencies 
each. The portal will be multilingual so that the farmers 
can choose the language as per their convenience. 
Guidance will be provided by the experts to the farmers 
about the current trends in agriculture via video as well 
as audio sessions.   
Whenever a user selects a particular transportation 
agency for the delivery of his/her products then a 
notification will be sent to that transport agency 
regarding the shipment of the product. There will be a 
provision for users to track his/her shipment. Buyer will 
have the provision of checking whether the product is up 
to the mark or not and accordingly he/she can decide to 
accept the shipment. Accurate price of the produce will 
be provided to the farmers by using input from the 
farmers as well as by using the MSP provided by the 
government. Feedback will be accepted by the buyers 
about the produce and accordingly farmers’ products will 
receive an average rating as per the received feedback. A 
chatbot will be integrated completely dedicated to 
answering any of farmer’s queries.  

Fig 1: Flowchart depciting the working of our portal 

VII. TOOLS AND SOFTWARE

The proposed system is a web based application which is 
created using django, a python framework for web 
artisans, apart from this the machine learning server is 
developed using django for crop price prediction and 
crop disease prediction .  

W eb Application 
● Front End : HTML5, CSS3, Bootstrap 4,
JavaScript and JQuery
● Back End  : Python Django Framework,
Django ML server
● Database : PostgreSQL

VIII. RESULTS AND DISCUSSION

At present most of the farmers today are unfortunately 
bound by the so-called middlemen and under the grip of 
the mandi system. This monopoly of mandi system has 
the farmers go through a series of ordeals so as to get 
their produce out, while also keeping a share of the same 
for themselves, leaving the farmer with very little 
income. Thus, the proposed system is developed to 

eliminate the middlemen and the other ordeals and 
connect the farmer directly with  
the buyer and ensure a smoother interaction and 
transaction  between  them  and  the 

farmer  is economically benefited. The 
application has the following features in accordance with 
the objectives of the project.  

As depicted in Figure 3, a Chabot automates the process 
of addressing common user questions, termed as 
Frequently Asked Questions(FAQs) like basic  
functioning of a website, for someone new to describe 
the buying and transaction processes etc. 

Fig 2: Chatbot for FAQs 
Buyers, Farmers and Transport Agencies can create their 
profile after registration and update it at any point  of time 
to keep the viewers updated with their latest credentials, 
as shown in the Figure 3 below.  

Fig 3: Farmer Profile 

The Buyers, post logging in can surf around the cart, 
viewing the products and add them to their cart as they 
see fit before proceeding to checkout. At checkout, they 
may opt for shipment, and the nearby transport agencies 
will be listed for him, and the total cost will vary in 
accordance with the per km cost charged by the 
respective agency. Then the final phase will be payment 
which can be done through an integrated PayPal system 
or via card, as shown in Fig. 4.  
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Fig 4: Buyer Checkout 
Figure 5 depicts an individual product page, with 
necessary details including the farmer that has uploaded 
it. The customers post buying can rate and review the 
products which will be displayed on that page. Figure 6 
depicts the farmer profile, products uploaded by him and 
their average rating when you click the link on the 
product page. 

Fig 5: Single Product Page. 

Fig 6: Farmer Details when redirected from product 
page 

Blogs and Forums may help farmers get in touch with an 
agricultural expert and keep up with a current market 
trend. An agri expert can write a blog and post it. Forums 
can help multiple farmers engage in agri related 
discussions with their fellow farmers or an expert. Refer 
Fig 7, 8 and 9. 

Fig 7. Blog Page 

Fig 8: An individual expert’s list of blogs 

Fig 9:  Forums for discussion 

After a transaction is complete for a product, the product 
uploader or the farmer will get notified about the 
necessary details about the buyer for example his/her 
name, delivery address and phone number as depicted in 
figure 10. 

Fig 10: Farmer gets notification about buyer 

Post a transaction, if the buyer has chosen for transport 
delivery, then that specific transport agency will be 
notified about the buyer details and delivery 
specifications like address, as depicted below in Fig 11. 

Fig 11: Enlisted Agency is notified about pickup 
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Figure 12 depicts the list that a particular transport 
agency can view to keep track of its upcoming or 
ongoing delivery consignments, which  when 
completed can be removed from there and be shifted to 
the completed deliveries section, as depicted in Figure 
13. And finally, Figure 14 depicts the farmer getting
notified about the transport agency coming to his farm to
pick up the order, as chosen by the buyer.

Fig 12. An Agency’s Delivery Consignment List. 

Fig 13. Deliveries Marked Complete by an agency 

Fig 14. Farmer gets notified about transport 
agency 

IX. CONCLUSION

T he aim is to eliminate the role of the middleman or any 
intermediary, by connecting the farmers with buyers 
directly, which in turn will help the farmers get the true 
value of their produce. What the farmer wants, above all, 
is a fair price for his produce. All kinds of forces stand in 
the way — control over the movement of goods, the need 
for certification by government officials that what is 
being transported is the farmer’s own produce, 
compulsion to sell to a specific buyer or in a market yard, 
government-controlled auction centers where officials 
and buyers are in cahoots, layer upon layer of middlemen 
who mediate between grower and consumer, and the 
absence of any credible means of price discovery. Our 
solution addresses this issue by providing them with an 
appropriate price for their produce with the help of 
machine learning techniques by considering various 
parameters from the farmers and current market trends 
specific to their product, in accordance with the MSP 
provided by the government. A non- registered farmer or 
buyer can have a look at the various farmer profiles, 
market trends and news related to farmer-related 
schemes. A buyer can order a product online and can 
directly connect with the farmer himself, and may even 
visit his farm if he wishes. The farmers will be able to 

consult with agricultural experts about current market 
scenarios which will help optimizing their produce. 

X. FUTURE SCOPE

The study primarily focuses on eliminating the role of 
middlemen and connecting the farmers directly with their 
buyers. The portal will be available as a web platform. In 
the future, we will convert this website into a mobile 
application which includes a feature of SMS registration, 
2–step verification and sending and receiving of updates 
related to buying and selling of goods for the users to 
access it. Also, we plan to expand this study into a full E-
commerce business model by setting up various centers 
in villages dedicated to address the concerns of farmers. 
We plan to set up warehouses for farmers to store their 
produce so as to preserve it. Since our proposed project 
does everything online we plan to integrate an SMS 
facility to inform and update the farmers, buyers, experts 
and transport agencies offline.   
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Abstract – In recent years, the security constitutes the most 
important section of human and computer life. At this 
moment, cost is the greatest factor. This project is very 
essential for reducing the monitoring cost of the movement 
from outside. In this project, a real time recognition system is 
proposed so that it will equip for handling pictures very 
quickly. The main objective of this system is to protect schools, 
colleges by recognizing students who are attending the class 
and give access to them and mark attendance. For this 
purpose, user presses the button. Afterwards, Raspberry Pi 
will capture the images. The face will then be detected and 
recognized in the image captured. The proposed systems are 
fast, real time and has a very low computational cost. The 
experimental result shows that this proposed face recognition 
system can be used in a real time system. Face recognition in 
which whole face is used as access, it is difficult to bypass 
security. Human Face is a multidimensional complex structure 
and needs registering procedures for location and 
acknowledgment, it is difficult to split. The face recognition is 
implemented by using the Local Binary Patterns Histograms. 
Face Recognition based on LBPH is to abridge the nearby 
structure in a picture by contrasting every pixel and its 
neighbourhood.  

Keywords – Security, Raspberry Pi, LBPH, Face Recognition, 
Attendance System.  

I. INTRODUCTION

In recent years, the security constitutes the most important 
section of the human life. In light of current circumstances 
security is controlled by using keys, Passcodes, Patterns, 
Key cards and  
Fingerprints. These systems can be cracked at some extent 
but using Face recognition system in which whole Face is 
used as access, it is much difficulty to bypass security. Face 
is a structure that is very complex and multi-dimensional 
and needs great registering procedures for location and 
acknowledgment it is difficult to split. The face recognition 
is implemented by using the Local Binary Patterns 
Histograms. Face Recognition based on LBPH is to abridge 
the nearby structure in a picture by contrasting every pixel 
and its neighbourhood. Initially the authorized Faces are 
trained and stored into a local database. The faces in the 
databases are compared with the captured testing image. In 
the event if a face is perceived, it is known, else it is 
obscure. The main objective of our system is to secure 
schools, colleges by recognizing student and mark 
attendance. Nowadays security is required due to the top-
of-the-line resources individuals obtain. Due to the 
improvements in splitting security frameworks, there is a 
high need in growing top of the line security frameworks 
which are difficult to hack. So, when we plan a security 
framework, we utilize confront as a get to key it is hard to 
break these. This will upgrade the system and security of 

every one of our homes/workplaces/any. Face Recognition 
System identifies or verifies the identity of a person from 
the images captured from a digital camera. Attendance is 
one of the important parts of the schools, colleges, our 
system is designed to mark attendance in a most secure 
way, it prevents many attendance frauds as well as any 
student cannot mark proxy of other student. Our system can 
be deployed in every school and colleges.   

Using raspberry pi, the current project can be modified by 
an Infrared camera interfacing, it can be used in Smart 
Surveillance Monitoring Security system, which any type 
of public security is already being used. Living body 
detection or spying, Also some profound applications can 
be implemented using interfacing of Raspberry pi and 
Arduino UNO board like sensor application of smart card 
swapping,  agriculture humidity sensing, using web server, 
finger detection, Temperature sensing , alcohol detection, 
and many more.  

II. PROBLEM STATEMENT

Face recognition-based attendance is a problem of 
recognizing face for attendance. This concept is to give a 
computer system the ability of finding and recognizing 
human faces fast and precisely in images. Numerous 
algorithms and techniques has been developed for 
improving face recognition performance. In Recent times, 
Deep learning has been highly explored with respect to 
computer vision applications. Human brain can detect 
automatically and instantly and recognize multiple faces. 
But when it comes to a computer, it is very difficult to 
complete all the challenging tasks on human brain level. 
Face recognition is an integral part of Biometric 
Authentication. In Biometric Authentications, basic traits 
of human, they are matched to the existing data. Facial 
features are extracted and then implemented through 
various algorithms, which are efficient.  

III. LITERATURE REVIEW

The Literature survey here outlines preceding researches on 
face recognition-based attendance system, the algorithms 
and graphs used by them. The writings we present here is 
the work of many pertinent papers explored by us so by 
collecting the combination of keywords and snowballing 
we have improvised our project. The literature review 
makes us contemplate and understand the earlier 
innovations related to the project.  
Related Work  
[1] In this paper, they have discussed that the
management of the attendance can be a great burden on the
teachers if it is done by hand. To provide a solution to  this
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problem, smart and auto attendance management system is 
being utilized. Biometric authentication is an important 
issue in this system. The smart biometric attendance system 
is generally executed with the help of Biometrics. Face 
recognition is one of the most used biometric methods to 
improve this system. A prime feature of biometric 
verification is the facial recognition and it is being used 
enormously in several such applications, like video 
monitoring and CCTV footage system, an interaction 
between computer(machine) & humans(living) and access 
systems present indoors and network security. By using this 
framework, the problem of proxies and students being 
marked present even though they are not physically present 
and this can easily be solved. The main implementation 
steps used are  face detection and recognition. This research 
paper proposes a model for implementing an automated 
attendance management system for students of a class by 
making use of biometrics and face recognition technique, 
by using Eigenface values, Principle Component Analysis 
(PCA) and Convolutional Neural Network (CNN). After 
these techniques, the connection of recognized faces ought 
to be conceivable by comparing them with the database 
which has stored student's faces. This model will be an 
inclination to success and  techniques to manage the 
attendance and records of students.  

[2] In this context, in present academic system,
regular class attendance of students’ plays a significant role
in performance assessment and quality monitoring. The
conventional methods which are practiced in most of the
institutions are by calling names or signing on papers,
which is  time-consuming and insecure. This research paper
presents the automatic attendance management system for
convenience or data reliability. The biometric system is
developed by the integration of  components to make a
portable device for managing the students’ attendance
using Face Recognition technology.

[3] In this paper, proper attendance management is
crucial for the academic institutions to disseminate and
ensure quality education to every student. This paper
presents a model of an automated attendance system to
alleviate the manual effort of recording data eliminating the
chances of fraudulency. The model focuses on how face
recognition system is incorporated with Radio Frequency
Identification (RFID) detect the authorized students and
counts as they get in and get out of the class room. Smart
Attendance System keeps the authentic record of every
registered student and eradicates greatly the traditional
tedious task. This smart face detection system keeps the
data of every student registered for a particular course in
the attendance log and then  provides necessary information
according to their needs. By recognizing the face of the
student, it is then verified by RFID simultaneously in our
project, the limitations in the existing manual attendance
system are mostly eliminated. Another

Expanded Feature to the project is that energy is being 
saved by implementing a system using IR modules 
where the room’s electronics only turn on when there 
are people inside.  

[4] They demonstrated that it is time-consuming and
laborious for classroom attendance methods in Chinese
universities, and the attendance costs are too high. In this
research paper, we use deep learning related ideas to
improve the AlexNet convolutional neural network, and
use the WebFace data set to improve network training and
testing. The Top-5 error rate is only 6.73%. We applied this
model to biometric face recognition and combined it with a
RFID card reading technology, which developed a smart
biometric classroom attendance system based on biometric
face recognition. Recent Research shows that the system is
stable and efficient, which effectively reduces classroom
attendance costs.

[5] In this paper, Classroom attendance check is a
contributing factor to student participation and the final
success in the courses. The traditional attendance procedure
is held  by calling out names or passing around an
attendance sheet are both timeconsuming, and especially
the latter is open to easy fraud. An Alternative to this is
RFID, wireless, fingerprint, iris and face recognition-based
methods has been tested and developed for this purpose.
These methods have some pros, high system installation
costs are at higher disadvantage. This research paper aims
to propose a biometric face recognition-based mobile
automatic classroom attendance management system
needing no extra equipment. A filtering system based on
Euclidean distances was calculated by three face
recognition techniques, namely i-Eigenfaces, ii-
Fisherfaces, iiiLocal Binary Pattern, has been developed for
face recognition. The proposed system includes three
different mobile apps, 1 for teachers, 1 for students, and 1
for parents to be installed on their smart phones to manage
and perform the real-time attendance-taking process. The
proposed system went through a unit test phase among
students at Ankara University, and the results obtained
were very satisfactory.

IV. PROPOSED SYSTEM

There is a single type of interface as such supported by our 
system namely User Interface. The product will exist on a 
real-life system. The Interface will be a simple user 
interface. The user needs to give input like id no, name, take 
images, train images and track the images. The result box 
will display the result of the fired query. The proposed 
system will be an application which will detect faces of 
student and mark attendance accordingly. A database will 
be created for each and every student. 
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Flow Diagram 

GUI 

GUI 

V. ADVANTAGES
1. This proposed system is cost effective.
2. This will help to increase the security level of

college.
3. Through implementation of system a lot of time

would be saved.

4. The proposed system is easy to manage.

VI. CONCLUSION

This project will help us to reduce the time consumption 
of teachers, so they can spend more time to teach. By 
this project implementation, we can automate the whole 
attendance system, so student can map real time 
attendance & chances of false attendance and proxies 
can also be ruled out. There are lot of Biometrics 
Systems, which can be used for attendance, but the face 
recognition has the best performance. The system also 
prevents unauthorized access to strangers. By using this 
smart face detection system, the chances of fake 
attendance and fake proxies can be reduced. There are 
a lot of Biometrics Systems which can be used for 
managing attendance, but the face recognition has the 
best performance The system also prevent unauthorized 
access of strangers, it is a complete security system 
which can be deployed in any business or confidential 
area.  
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Abstract - Breast cancer is one of the most common types of 
cancer and cancer is difficult to diagnose according to 
traditional diagnoses and many women give up their lives due 
to this lack of efficiency but with advances in machine learning 
and AI we can use machine learning techniques to improve 
cancer detection. , smoothness, cohesion, dimness, lumps, 
proportions, body size. Depending on these factors, a person 
may increase his or her chances having cancer  

Key words: - Svm, Knn, Breast Cancer, Malignant, Benign 

I. INTRODUCTION

• The most common cancer in women around the world.

• The cause of cancer deaths in women around the world.

• Early detection is the most effective way to reduce breast
cancer mortality.

• Early diagnosis requires an accurate and reliable method
of distinguishing between dangerous and malignant breast
tissue

• Types of Breast Cancer - three types of breast abscesses:
Benign breast ulcers, In-situ cancer, and invasive Cancer.

• Most of the breast tissue detected by mammography is
harmless.

• They are cancer-free figures and cannot spread outside the
breast in other organs.

• In some cases, it is difficult to distinguish certain
dangerous masses from benign masses with
mammography.

• If the malignant cells do not pass through the underlying
tissue but are completely contained in the mucous
membranes or tubes, the cancer is called in-situ or non-
invasive.

• If the cancer breaks down inside the basal membrane and
spreads to the surrounding tissues, it is called an attack.

• This analysis helps to distinguish between harmful and
benign tissue.

 What are Learning Machines and why do we use them? 

• Machine learning is a branch of Data Science comprising
a large set of mathematical strategies.

• These methods allow data scientists to model what I can
learn from past data and discover patterns from large and
complex data sets.

• Researchers use machine learning to predict cancer.

• Machine learning allows for assumptions or decisions that
cannot be made using standard mathematical methods.

• With a robust machine model certified, the chances of a
correct diagnosis are improved.

• It is especially helpful in explaining the consequences of
border crossings

II. PROBLEM STATEMENT

• Finding cancer is a very challenging task in traditional
medicine because one can never be sure whether a given
lump of cancer is cancerous or not. cancer only in last stages
where it can be accurately predicted.

• Thus with the development of machine learning and AI
one can train these Machine Learning Techniques with
billions of data available on the tumor and can improve
tumor prognosis significantly but still not 100%

Some of the algorithms we will use 

• SVM

• KNN

KNN

K nearest neighbors is a simple algorithm that keeps all 
available cases and distinguishes new cases based on 
similarity rate (e.g., distance jobs). KNN was used in 
mathematical measurement and pattern identification 
already in the early 1970s as a non-standard procedure. 

k-NN is a non-parameter method used for partitioning. In
this category.The item is divided by a majority vote of its
neighbors, the item is given the most common class to its
closest neighbors (k total, usually small). If k = 1, then the
object is simply assigned to the category of the nearest
neighbor. It is the simplest algorithm among machine
learning technologies.

SVM 

Support Vector Machine (SVM) is a supervised machine 
learning algorithm that can be used for both classification 
or regression challenges. However, it is widely used in 
isolation problems. In this algorithm, we classify each data 
object as a point in the n-dimensional space (where n is the 
number of attributes you have) by the value of each element 
which is the value of a specific link. After that, we made a 
split by finding a hyper plane that separates the two classes 
very well 

Data sets 
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• Data sets can be obtain from various website such as
Kaggle

• 
https://archive.ics.uci.edu/ml/datasets/Breast+Cancer+Wis
consin+(Diagnostic) 

Data description 

Ten elements with real value are calculated per nucleus of 
a cell: 

a) radius (means distances from the center to the points)

b) texture

c) Perimeter

d) Area

e) smoothness (area variation in radius length)

f) unity (perimeter ^ 2 / area - 1.0)

g) concavity (firmness of concave parts of a line)

h) concave points (number of concave parts of a line)

i) Measurement

j) Fractal Size

Mean Radius, Mean Perimeter and Mean area appear to be 
useful for classification with a high probability of being 
negative or harmful. 

III. RELATED WORK

• Tuba kiyan [2] et al. 2004 has discussed that statistical
neural networks can be used to perform breast cancer
diagnosis effectively. The scholar has compared statistical
neural network with Multi Layer Perceptron on WBCD
database. Radial basis function(RBF), General Regression
Neural Network(GRNN),Probabilistic Neural
Network(PNN) were used for classification and their
overall performance were 96.18% for Radial Basis
Function (RBF), 97% PNN, 98.8% for GRNN and 95.74%
for MLP. Hence it is proved that these statistical neural
network structures can be applied to diagnose breast cancer.

• Dr.S.Santhosh baboo and S.Sasikala [27] have done a
survey on data mining techniques for gene selection
classification. This article dealt with most used data mining
techniques for gene selection and cancer classification,
particularly they have focused on four main emerging
fields. They are neural network based algorithms, machine
learning algorithms, genetic algorithm and cluster based
algorithms and they have specified future improvement in
this field.

IV. RESULTS

1. It can be seen that as the training data size increases,
SVM performs better than kNN and has more accuracy.

59



Breast Cancer Prediction using Machine Learning Algorithms 

2. kNN is quite a good classifier but its performance
depends on the value of k. It gives poor results for lower
values of k and best results as the value of k increases.

3. PCA is more sensitive to SVM than kNN .As the value
of Principle Component (PC) is increased, SVM gives
better results and accuracy score is more than kNN.

4. When the value of PC=1 and K=9, we get the highest
accuracy score (97.95).

[[154  10] 

 [  9  72]]  

Accuracy score of train KNN 

100.0  

Accuracy score of test KNN  

92.24489795918367  

[[160   4]  

 [ 15  66]]  

Accuracy score of train KNN 

97.79735682819384  

Accuracy score of test KNN  

92.24489795918367  

[[160   4]  

 [  7  74]]  

Accuracy score of train KNN 

96.91629955947137  

Accuracy score of test KNN  

95.51020408163265  

[[160   4]  

 [  7  74]]  

Accuracy score of train KNN 

96.47577092511013  

Accuracy score of test KNN 

95.51020408163265  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.69603524229075  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.69603524229075  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.69603524229075  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.91629955947137  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.69603524229075  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.69603524229075  

Accuracy score of test KNN  

97.55102040816327  
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[[160   4] 

 [  2  79]]  

Accuracy score of train KNN 

96.69603524229075  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  3  78]]  

Accuracy score of train KNN 

96.69603524229075  

Accuracy score of test KNN  

97.14285714285714  

[[160   4]  

 [  1  80]]  

Accuracy score of train KNN 

96.25550660792952  

Accuracy score of test KNN  

97.95918367346938  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.25550660792952  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.25550660792952  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.25550660792952  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]] 

Accuracy score of train KNN 

96.25550660792952  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.25550660792952  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  2  79]]  

Accuracy score of train KNN 

96.25550660792952  

Accuracy score of test KNN  

97.55102040816327  

[[160   4]  

 [  3  78]]  

Accuracy score of train KNN 

96.0352422907489  

Accuracy score of test KNN  

97.14285714285714  

[[160   4]  

 [  4  77]]  

Accuracy score of train SVM 

96.47577092511013  

Accuracy score of test SVM  

96.73469387755102 

V. CONCLUSION

Thus one can diagnose cancer with much accuracy but still 
not 100% with help of these machine learning algorithms 
which would prove really effective in saving lives and 
better diagnosis 

Future Scope 

• Future of these methods of diagnosis is very bright with
improvement in data quality and quantity plus improvement
in processing power would lead to greater prediction and
diagnosis

• Thus these methods will be opted more and more in
medical field for the purpose of diagnosis
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Abstract — Automatic face recognition (AFR) technologies 
have made many improvements in the changing world. Smart 
Attendance using Real-Time Face Recognition is a real-world 
solution which comes with day to day activities of handling 
student attendance system. Face recognition-based attendance 
system is a process of recognizing the students face for taking 
attendance by using face biometrics based on high - definition 
monitor video and other information technology. In my face 
recognition project, a computer system will be able to find and 
recognize human faces fast and precisely in images or videos 
that are being captured through a surveillance camera. 
Numerous algorithms and techniques have been developed for 
improving the performance of face recognition but the 
concept to be implemented here is Deep Learning. It helps in 
conversion of the frames of the video into images so that the 
face of the student can be easily recognized for their 
attendance so that the attendance database can be easily 
reflected automatically. 

Keywords: Automatic Face Recognition ( AFR)Smart 
Attendance using Real-Time Face Recognitionface biometrics 
based on high - definition monitor video 

I. INTODUCTIONS

The technology aims in imparting a tremendous 

knowledge oriented technical innovations these days. 

Deep Learning is one among the interesting domain that 

enables the machine to train itself by providing some 

datasets as input and provides an appropriate output 

during testing by applying different learning algorithms. 

Nowadays Attendance is considered as an important 

factor for both the student as well as the teacher of an 

educational organization. In general, the attendance 

system of the student can be maintained in two different 

forms namely,Manual Attendance System (MAS) 

Automated Attendance System (AAS). 

Manual Student Attendance Management system is a 

process where a teacher concerned with the particular 

subject need to call the students name and mark the 

attendance manually. Manual attendance may be 

considered as a time- consuming process or sometimes it 

happens for the teacher to miss someone or students may 

answer multiple times on the absence of their friends.So, 

the problem arises when we think about the traditional 

process of taking attendance in the classroom. To solve all 

these issues we go with Automatic Attendance 

System(AAS).Automated Attendance System (AAS) is a 

process to automatically estimate the presence or the 

absence of the student in the classroom by using face 

recognition technology. It is also possible to recognize 

whether the student is sleeping or awake during the 

lecture and it can also be implemented in the exam 

sessions to ensure the presence of the student. The 

presence of the students can be determined by capturing 

their faces on to a high-definition monitor video streaming 

service, so it becomes highly reliable for the machine to 

understand the presence of all the students in the 

classroom. The two common Human Face Recognition 

techniques are, Feature-based approach Brightness-based 

approach. The Feature-based approach also known as 

local face recognition system, used in pointing the key 

features of the face like eyes, ears, nose, mouth, edges, 

etc., whereas the brightness-based approach also termed 

as the global face recognition system, used in recognizing 

all the parts of the image. 

II. PROBLEM DEFINITION

Traditionally, student’s attendances during lecture session 

are taken manually by using attendance sheet given by the 

faculty in class, which is a time consuming event. 

Moreover, it is very difficult to verify one by one student 

in a large practical lab with distributed branches whether 

the authenticated students are actually respond The main 

phases of the problem definition are ; 

Phase1: Data collection and Data gathering clearing the 

data and generating it in a single format so that it can be 

processed easily without any error. 

Phase2: Understanding the dataset what all parameters it 

consists of and how the attributes in the dataset are 

interrelated to each other and to see in what way 

algorithms can be used to generate the frequent valuable 

pattern using certain algorithms. 

Phase3:Linking the collected data to the cloud & 

Understanding, how for a particular regions the internal 

and external parameters affect. 

Phase4: Generating solutions to avoid the time consuming 

traditional method of taking attendance.ing or not. 
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III. PROPOSED SYSTEM

Attendance System is the advancement that has taken place 
in the field of automation replacing traditional attendance 
marking activity. We have projected our ideas to implement 
“Automated Attendance System Based on Face 
Recognition’, in which it imbibes large applications. The 
application includes face identification, which saves time 
and eliminates chances of proxy attendance because of the 
face authorization. Hence, this system can be implemented 
in a field where attendance plays an important role. 

IV. METHODOLOGY

Fig 1. Identify problems you want to solve with 
blockchain 

a) Capturing Camera:

Camera is installed in a classroom to capture the face of the 
student. The camera has to be places such that it captures 
the face of all the students effectively. This camera has to 
be interfaced to computer system for further processing 
either through a wired or a wireless network. In our 
prototype we use the in-built camera of the laptop 

Facial recognition algorithmis applied on the captured 
image. The image is cropped and stored for processing. The 
module recognizes the images of the students face which 
have been registered manually with their names and ID 
codes in the database 

The whole process requires the following steps: 

a) Train Database:

Initially we take facial image of the enrolled students. In 
our system we have taken three images each. This data is 
used later used in the facialrecognition algorithm. It is done 
using Python. All the cropped image of the face is resized 
to a 240 X 300 image. 

b) Face Detection and cropping:

The captured image of the classroom is initially scanned to 
detect faces. This is done using Computer Vision Toolbox 
Â This algorithm focusses more on speed and reliability. 
The detected faces are cropped and resized to a 240 X 300 
image, same as the train database. 

Face Recognition: 

For recognition, the feature locations are refined and the 
face is normalized with eyes and month in fixed locations. 
Images from the face tracker are used to train a frontal 
Eigen space, and the leading three eigenvectors are 
retained, . Since the face images have been warped into 
frontal views a single eigen space is enough. Face 
recognition is then performed using the Eigen face 
approach with additional temporal information added. 

V. FLOWCHART

Fig 2: Flowchart 

Fig 3: System Architecture 

V. RESULTS

Attendance System is the advancement that has taken place 
in the field of automation replacing traditional attendance 
marking activity. We have projected our ideas to implement 
“Automated Attendance System Based on Face 
Recognition’, in which it imbibes large applications. The 
application includes face identification, which saves time 
and eliminates chances of proxy attendance because of the 
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face authorization. . Hence, this system can be implemented 
in a field where attendance plays an important role. 

VI. FUTURE SCOPE

The future scope would be: 

1. Better accuracy in regards to algorithms used to perform
certain analysis
2. Analysis on real time data set (Original dataset)
3. Works on the data collected in current situation hence
gives updated information which proves to be more
efficient.
4 Data connected to cloud hence no loss of data

VII. CONCLUSION

The increase in population demands quality healthcare 
services. There is vital need of proper and secure healthcare 
data management. Henceforth the project can meet the 
current need of Healthcare Sector. The analysis of one’s 
health is the past record. This makes it utmost important for 
proper and secure management of records. Therefore, this 
project can meet up to the present scenario of Healthcare 
Sector Data Management. The reduction of faulty and 
missing Health Records of Patients is a key need of current 
world scenario. The secure and reliable management of data 
of patient’s health is our key goal. The faster access to 
records is even a big necessity for Healthcare Industry. 
Hence, “Blockchain based ledger access to Patient Records 
for Healthcare Industry” aims in solving current challenges 
using Blockchain Technology. 

Hence, we propose our give system to be a apt solution to 
the problem of today for betterment of tomorrow 
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Abstract – Monitoring urban air quality has always been a 
challenge with the advent of industry. Air pollution remains a 
major challenge society and government around the world. 
Air pollution causes significant damage to the environment 
and human health leading to acid rain, global warming, heart 
failure diseases and skin cancer in humans. We predict Indian 
air quality through machine learning to predict the air quality 
indicator of a given area. India's air quality indicator is a 
standard measure used to indicate pollution (so2, no2, rspm, 
spm, etc.) at certain times. We have developed an air quality 
forecasting model based on historical data of previous years. 
Our model will be able to successfully predict the air quality 
indicator. This paper discusses the challenge of predicting the 
Air Quality Index (AQI), with the aim of reducing pollution 
before it becomes worse. 
Keywords: —AQI, dataset, preprocessing, outliers, BVA, 
prediction. 

I. INTRODUCTION

Air pollution in smart cities has become a cause for fear and 
has been a major topic of concern in media and weather 
monitoring websites. Many researches in various fields 
have targeted on air pollution seeking to solve the problem 
with different aspects but no research work has been 
published regarding Delhi Air Quality. This paper 
addresses Air Quality Prediction using a Machine Learning 
Model. Machine Learning and Artificial Intelligence are the 
regions of great ascent in the most recent years. Machine 
Learning model can play a major role in wide range of 
critical applications such as data mining, image processing 
and expert systems. Artificial Intelligence and machine 
learning are the adopters of the techniques for many startup 
companies and large platform vendors. 

II. AIR QUALITY INDEX PREDICTION MODEL

2.1 AQI Monitoring 

Air quality indicator (AQI) is a standard measure used to 
report in the same way the air quality of various 
components in relation to human health. Kumar et al. we 
propose a real AQI Monitoring System that uses various 
parameters such as CO, CO2, Humidity, PM 2.5, 
Temperature and air. The system is being tested in Delhi 
and the ratings are compared with data provided by the 
local environmental management authority. Pollution 
Sensor, Arduino Uno, Raspberry pi is used to monitor air 
quality, accurate, inexpensive and easy to use. In addition, 
long-term pollution planning can be obtained and a proven 
network between air pollution can be found. 

2.2 Support Vector Machines 

Support Vector Machine (SVM) is a controlled algorithm, 
which is used to classify data into two or more categories. 
Kernel's methods are a segment of machine learning 
strategies that have become a popular tool for learning 
activities such as pattern recognition, classification or 
adolescent discovery. This popularity is largely due to the 
success of SVM, perhaps the most popular kernel method, 
as well as the fact that kernel machines can be used in many 
applications as it provides a bridge from the line to the 
incompatibility. 

III. PROBLEM STATEMENT

Air pollution has been a major problem in smart cities like 
New Delhi. The specific air quality parameters are higher 
than normal and therefore cause harm to human health. 
Local governments and governments have taken some 
action on air pollution in rural and urban areas but it has not 
been fully recovered. Extreme humidity in the North India 
region including Delhi is always expected due to disruption 
of the active west. If the western disturbance causes a 
sufficient amount of rainfall then it is expected that the 
National Air Quality Index [16] will exceed the extreme 
range otherwise a little washing or pre-showering may 
disrupt adverse weather conditions by increasing AQI. 

IV. DESIGN

4.1 Block Diagram 
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This paper provides an AQI Predictive Machine Learning 
Model 
model. 

4.2 USE CASE DIAGRAM 

V. RESULTS AND IMPLEMENTATION

5.1) Classification Algorithms- 

A. KNN (K nearest Neighbours):

K-Nearest Neighborhood is one of the easiest ways to learn
mechanically based on a guided learning process.
The K-NN algorithm matches the similarity between a new
case / data and available cases and puts a new case in the
same category as the available categories.
The K-NN algorithm stores all available data and separates
the new data point accordingly. This means that where new
information appears then it can be easily categorized into a
suite section well using the K-NN algorithm.
The K-NN algorithm can be used for deceleration and
partitioning but mainly for partition problems.
K-NN is a non-parameter algorithm, which means it does
not make sense in basic data thinking.
It is also called an algorithm for lazy students because it
does not learn from set-up training faster than it retains a

database and during classification, performs action on the 
database. 

The KNN algorithm in the training phase simply stores the 
data again when it receives new data, and then separates 
that data into a section very similar to the new data.. 

B. Logistic Regression:

Logistic regression is one of the most popular Machine 
Learning algorithms, which comes under the Supervised 
Learning technique. It is used for predicting the categorical 
dependent variable using a given set of independent 
variables. 

Logistic regression predicts the output of a categorical 
dependent variable. Therefore the outcome must be a 
categorical or discrete value. It can be either Yes or No, 0 
or 1, true or False, etc. but instead of giving the exact value 
as 0 and 1, it gives the probabilistic values which lie 
between 0 and 1. 

Logistic Regression is much similar to the Linear 
Regression except that how they are used. Linear 
Regression is used for solving Regression problems, 
whereas Logistic regression is used for solving the 
classification problems. 

In Logistic regression, instead of fitting a regression line, 
we fit an "S" shaped logistic function, which predicts two 
maximum values (0 or 1). 

The curve from the logistic function indicates the likelihood 
of something such as whether the cells are cancerous or not, 
a mouse is obese or not based on its weight, etc. 

Logistic Regression is a significant machine learning 
algorithm because it has the ability to provide probabilities 
and classify new data using continuous and discrete 
datasets. 

Logistic Regression can be used to classify the observations 
using different types of data and can easily determine the 
most effective variables used for the classification. 
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C. Random Forest Regression

Random Forest is a popular machine learning algorithm 
that belongs to the supervised learning technique. It can be 
used for both Classification and Regression problems in 
ML. It is based on the concept of ensemble learning, which
is a process of combining multiple classifiers to solve a
complex problem and to improve the performance of the
model. As the name suggests, "Random Forest is a
classifier that contains a number of decision trees on
various subsets of the given dataset and takes the average
to improve the predictive accuracy of that dataset." Instead
of relying on one decision tree, the random forest takes the
prediction from each tree and based on the majority votes
of predictions, and it predicts the final output. The greater
number of trees in the forest leads to higher accuracy and
prevents the problem of over fitting.

Working- 

Random Forest works in two-phase first is to create the 
random forest by combining N decision tree, and second is 
to make predictions for each tree created in the first phase. 

The Working process can be explained in the below steps 
and diagram: 

Step-1: Select random K data points from the training set. 

Step-2: Build the decision trees associated with the selected 
data points (Subsets). Step-3: Choose the number N for 
decision trees that you want to build. 

Step-4: Repeat Step 1 & 2. Step-5: For new data points, 
find the predictions of each decision tree, and assign the 
new data points to the category that wins the majority votes. 

VI. CONCLUSION

By Interpreting the result we can conclude that the accuracy 
we get at random forest regression is 82.07% which will 
help to the application of machine learning techniques to 
predict pollution(AQ 

Advantages of Random Forest o Random Forest is capable 
of performing both Classification and Regression tasks. 

o It is capable of handling large datasets with high
dimensionality.

o It enhances the accuracy of the model and prevents the
overfitting issue.

Disadvantages of Random Forest o Although random forest 
can be used for both classification and regression tasks, it 
is not more suitable for Regression tasks. 

VII. RESULT

We are able to identify the future data points using various 
algorithm initially we consider a raw dataset with parameter 
as PM2.5, PM10, NO, NO2,NOx, NH3,CO, SO2, O3, AQI 
etc 

In Next phase we are going to optimize the Dataset, as it 
was earlier in complex form with outliers and noisy data. 

1. Using KNN algorithm is a simple, easy-to-implement
supervised machine learning algorithm that can be used to
solve regression problems. Here we are using it in context
of AQI prediction

Returning the mean of AQI ,selecting the right value for K 
Using KNN is simple and easy approach to deal with AQI 
prediction . 
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The Problem here is we have a large dataset , Big Data have 
handling it’s complexity is not possible as it get slower with 
number of entries added in main dataset. 

2. Logistic Regression after training andtesting the model
for AQI prediction we get a accuracy of 58.51%

Z=w1x1+w2x2…………wn*xn; 

From above we get confidence of how accurate the data we 
are getting after putting it as logistic regression 

3. Random Forest the accuracy we are getting is 82.07%

With training it with K-Fold with 10 folds 

Index) in coming time. estimation and forecasting of air 
pollutant concentrations. The work indicate that ensemble 
learning and random forest regression algorithms are 
suitable for AQI estimation based approaches are preferred. 

The high accuracies achieved with RF Regression 
algorithms explains it all why these algorithms are 
appropriate and should be preferred over traditional 
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Abstract — Choosing a right career for our self has been one 
of the most important decisions of our lives from a very early 
age. This decision always keeps tricking our mind as to what 
our interest lies in. The tension starts to mount gradually as 
we grow up and realize that we have reached a point where we 
need to decide what has to be done next in life, but are still 
confused with the idea. Career guidance system designed by 
keeping in mind the seriousness of one’s career. Our website 
is a relief for the students as it will clear a lot of their confusion 
and save time. Our system will guide the students after 10th, 
12th and graduation that are looking for best career 
opportunities. This system is designed in such a way that 
students will be able to easily rectify their area of interest and 
move further with the process of selecting a career for 
themselves. The first step will be that the student will have to 
select his/her standard to move further. Student will then 
enter his/her data and this data will analyzed by the system to 
give accurate results. This system will be connected to the 
database where all the information of the student will be 
stored.Career guidance system will work as a guide for 
students and help them in analyzing their interest and in 
making the right choice for the future. This system will show 
various career opportunities to the students based on the data 
entered by them. Students can see suitable streams available 
after 12th or graduation. Students will be able to pick or select 
only one stream from science /commerce/arts. Based on the 
data entered by the student, their area of interest will be 
analyzed by the system. 

Keywords: Career, Website, Android Application, Chatbot, 
Psychometric Test, Analytics. 

I. INTRODUCTION

Guidance Program, like any other educational program, 
requires careful and consistent development. This ensures 
that the program responds to the unique needs of its clients. 
It provides benefits to students by addressing their 
intellectual, emotional, social and psychological needs. It is 
important that today’s guidance and counseling program to 
be developmental, so that it assists students who are 
growing up in a complex world. It should help them to 
develop into full human beings, capable of maximizing 
their potential in all personal, educational, social or career-
related aspects. Choosing a career for has always been one 
of the most important tasks of our lives from a very early 
age. This issue always keeps tricking our minds as to what 
our interest lies in. This tension starts to mount as we grow 
up and realize that we have already reached a stage where 
we have to decide what has to be done next in life, but still 
are confused. Parents who have children studying in SSC 
are tensed about their future and end up passing their 

anxiety to their children. Children in turn have no idea as to 
which stream to choose, what job to take up and what life 
they want to lead. Our website is basically the ultimate 
relief for both, students and their parents. Our website will 
help to clear the confusion in the mind of the student. We 
aim to guide students by leading them into a series of tests 
which will give them an idea how to start and what to do 
further. A career aptitude test is a test designed to identify 
the careers or occupations that best suit you. Our website 
will guide students from the 8th, 9th and 10th standard in 
choosing the right career option that is which stream they 
must select after their SSC. We start conducting the 
aptitude tests from standard 8th itself, as it is better to start 
pruning their minds at an early stage. This system is 
designed in such a way that students will be able to easily 
rectify their area of interest and move further with the 
process of selecting a career for themselves. 

II. PROBLEM DEFINITION

A Career Guidance System where students can see various 
career opportunities, the system shows various fields 
available after 10th, 12th, for graduation and also fields 
available after graduation. It also lists various colleges 
available where students can search colleges by their 
courses. Next the system allows users to give a test. It is 
actually a series of tests of various general questions. After 
test completion a score is calculated for each test. Based on 
those results the system manipulates and calculates the best 
career for that user. This result is then emailed to that user. 
The system also consists of an admin module. The admin 
can login to the system and enter colleges along with their 
specifications. The system also includes an eBooks page. 
Here user may click to read career guidance eBooks in their 
browser. We will also develop an android app for the 
mobile-friendly users and for notification updates. There 
will be chatbot which will act as an assistant to the user and 
guide them. 

III. OBJECTIVE

To create easy way to select the future studies after 
completing 10th 12th and UG. 
To fulfill the satisfaction of helping individual to select the 
best study opportunity and the best college for future 
studies. 
To create a system which will save students time of going 
to different career counselor and wasting both money as 
well as time. 

70

mailto:shridharkamble1@gmail.com


Multicon-W 2021 

To create an efficient, open and transparent system and 
clear all the doubts of the student 
Students can of course use eBooks to read about the 
different career opportunities and gain knowledge about 
different career. 
Online test will help student to build his or her IQ level. 
After choosing the career the next hurdle is to choose the 
best college the system also helps the student to choose the 
best college. 
To create list of different colleges with the eligibility 
criteria. 

IV. FEATURES OF THE PROJECT

Features of the product make it a whole system. By using 
these features, users can avail the services of the system. 
Following are the different features of project. User 
friendly: This system is going to be developed in simple 
ways for the users to easily understand it’s working. 

Easy to use: Users will be able to use the system efficiently 
as it is going to be developed in windows. 

Best results: This system will provide the best of results to 
the students for career selection. 

Time saving: It will save a lot of time by generating quick 
results/responses. 

Accurate: Precise or accurate results will be shown to the 
users. 

Cost efficient: This system is going to be free for users. 
Better Security: Information of the user is going to be 
secured in the database tables. 

Highly safe: Users can use the system without any safety 
issues. 

Sufficient guidance: Sufficient guidance will be provided 
to the students to solve their difficulties. 

V. METHODOLOGY

A functional methodology of the project is given as follows: 

Registration page: A student registration page will be 
created for the students who are looking for career 
guidance. Students will have to register themselves on the 
website in order to avail the facilities. 

Student login page: Registered students will get a login id 
and password. They can use the website by logging in using 
the generated login id and password 

Admin login page: Admin can handle the system and all the 
other activities on the system via logging inside the system. 

Login page for the admin will be different which will only 
be used by the admin to enter the system. 

Aptitude test: Online aptitude test will be made available 
for the students. This test will be conducted for the students 
to test their knowledge. 

Score/marks: In this the score/marks of the aptitude test will 
be generated which will automatically list out the available 
courses based on their marks. 

E-book: Link to career guidance book will be given for
students who are looking for more information.

Available colleges: Based on the marks scored by the 
student in the test, a list of best colleges will be displayed. 
Also based on the selected courses colleges will be 
displayed. 

Available courses: Students looking for certain courses can 
view it on the website. Also, the available courses after 
10th, 12th or graduation will be displayed. Courses 
available for the student based on the marks will also be 
displayed. 

Streams/fields: Student can directly select courses 
according to their interest or available streams will be listed 
to the students based on their performance. 

Suggestion: Streams will be suggested by the system to the 
students based on their performance. 

VI. BLOCK DIAGRAM

Fig 1: Block Diagram 
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VII. ACTIVITY DIAGRAM

Fig 2: Activity Diagram 

VIII. USECASE DIAGRAM

Fig 3: Usecase Diagram 

IX. RESULTS

The manual career guidance system was critically 
studied and some shortcomings were seen, places of 
improvement were discovered and a space that an 
online system can fit into was exposed. We saw that an 
online career guidance system will prove really helpful 
in our present day, nearly everything is done online 
these days, and the age group of those that this research 
scope covers spends a good number of their time on the 
web doing less productive things, it is imperative and 
necessary that they be encouraged to engage in 
productive activities such as determining the best 
career possible for them. The application software 
provides a very user-friendly interface and makes the 
use of system easy. The goal of the application is to 
help learners study the technical subjects wherever and 
whenever possible with the help of internet connection. 
It reduces the stress of carrying huge reference books 
and study a particular topic. This system helps the user 
in a very effective way as well as eliminates the 
drawbacks of the existing system. 

Fig 4: Career App Home Page 

Fig 5: Career App Catalogue Page 
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X. FUTURE SCOPE

Future scope refers to the vision of the project ahead, if any 
improvements needed to be made in the project, if any new 
technology can be added or the project can be expanded at 
a large scale depending on the technological domain. 

Future work will involve the improvement of GUI of the 
website. 

We will make it a reliable and time saving application for 
the users. Implementation of the project will be involved in 
the future work. If there is any drawback in the existing 
system then we will make changes and fix the problem. 

We will try to keep it easy and simple in order to reach as 
many users as possible so that maximum users can avail the 
facilities of our system without hesitation. 

It is highly recommended that this project be improved 
upon and implemented as this will be very useful to the 
society at large. A society filled with citizens who are 
fulfilled with what they do for a living can go a long way in 
improving general health and reduce violence rate. 

XI. CONCLUSION

Career Guidance System is an innovative idea. The 
opportunities provided by this e-medium are immense and 
many students can make use of this medium to choose a 
career more appropriate to their skills. In today’s 
competitive and technology driven world, with 
innumerable options available, the student is generally 
confused on choosing the right or more suited career. The 
world these days is moving towards ―information 
streams‖. The information is thrown to the user rather than 
the user learning about the information. Keeping the above 
in view, it is felt that the proposed system has the ability to 
connect to various students and help them connect to most 
suited career. To conclude, the objective of designing this 
system is to lend a helping hand to the students aiming for 
such a career. By using our system, one will be guided 
towards a career to pursue and how to work towards it. The 
proposed system currently deals with guiding students in a 
direction that is right for them i.e. to select a proper career 

path depending upon the present skill sets and mental 
abilities. But this is only for academic subjects. The plan 
for future is to expand this system by including vocational 
subjects as well. It may be reiterated that at this juncture our 
objective is entirely on academic subjects and not on 
vocational subjects as these arise from an individual’s 
liking and would need further improvisation on the model 
proposed above. 
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Abstract—Airports are now transforming into business hubs 
rather than only its main function. Airport executives rely on 
well-organized, timely, and accurate data to make informed 
decisions. However, many management dashboards are 
prepared as data reports, requiring airport executives to 
spend a tremendous amount of time analyzing and digesting 
them. Effective management dashboards could free airport 
executives from tedious analyses, enabling the airport leaders 
to concentrate on critical issues at their airports. The purpose 
of a management dashboard is to present information and 
identify issues critical to airport operations. The audience of 
airport management dashboards is airport executives, who 
would prefer to spend time fighting for an increase of the 
Passenger Facility Charge level instead of punching keys on a 
calculator to figure out growth rates. This consideration 
determines that a management dashboard should exclude 
unnecessary details. For example, precise numbers may not be 
necessary, and charts can be used unless presenting numbers 
is more efficient. Air traffic can cause flight delay which in 
turn leads to a bad experience for a passenger. Applying 
accurate machine learning algorithms to predict the flight 
delays can help to avoid the reasons for delay. 

Keywords— airport, prediction, analysis, services, flight delay. 

I. INTRODUCTIONS

Early airports had only very basic functions, designed at 
meeting the simple needs of early flyers. As transportation 
evolved, airports became more complex entities – linking 
communities together through an inter modal system. The 
traffic has increased due to a large number of passengers 
opting for airways, so the services provided and the quality 
of the airport must be maintained at high standards. For 
good service there must be a good management which takes 
good care of the operations of the airport. The purpose of a 
management dashboard is to present information and 
identify issues critical to airport operations. Therefore, it 
must include key performance indicators (KPIs) that allow 
management to evaluate the overall health of an airport. 
KPIs must be selected to reflect the airport’s reality, such 
as for airports using a residual airline ratemaking 
methodology versus those with a compensatory 
methodology. 
Considering all the data of the facilities provided at the 
airport, data visualization is done. Dashboards are created 
using Tableau/Power BI for each facility at the airport so 
that if a management dashboard needs to be published on a 
regular basis, streamlining the process can reduce staff 
workload. The Business Intelligence (BI) software provides 
a possibility for simplifying each step of the process and for 
greatly reducing staff workload. After the dashboard (the 
front-end) is designed, it requires minimal maintenance, 

while the charts prepared in Excel must be adjusted from 
month to month. 

II. PROBLEM DEFINITION

Over the last twenty years, air travel has been increasingly 
preferred among travelers, mainly because of its speed and 
in some cases comfort. This has led to phenomenal growth 
in the air traffic and on the ground. Increase in air traffic 
growth has also resulted in massive levels of aircraft delays 
on the ground and in the air. These delays are responsible 
for large economic and environmental losses. Airline 
companies have a tremendous amount of past data about 
flight delays and can easily source the weather data from 
various other portals. Combining the two sets of data 
sources can help the companies better plan for the 
upcoming delays if any, in-flight departures or arrivals. 
Delay of flights can lead to air-traffic and a huge crowd 
waiting for the board. This Application allows the end user 
to monitor his flight details regarding boarding time. 
Department can keep an easy track about the flight and 
boarding of passengers and accordingly predict the delay 
and be ready with further steps. 

The project can be completed in 5 phases as mentioned 
below: 
Phase1: Market Research. 
Phase2: Requirement Gathering. 
Phase3: Development of Base Model. 
Phase4: Testing of Base Model/Prototype. 
Phase5: Deployment of Project. 

III. PROPOSED SYSTEM

The proposed system is a web portal .The website is built 
with the use of HTML,CSS and Javascript. The 
visualization will help in analyzing the airport facilities 
provided by them to passengers .This analysis will be done 
with the help of Tableau .Using Machine Learning 
Algorithms will predict the flight delay and arrival time by 
using proper datasets 

IV. METHODOLOGY

In this section, we have explained the process of using raw 
data and converting into knowledge. Let’s understand how 
to start with raw data and what all steps are required to 
develop knowledge successfully. 
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Fig 1: Blockchain based Application Building 

For implementing the given problem definition, the 
classical KDD (Knowledge Discovery in Database) process 
which refers to non- trivial extraction of implicit, 
previously unknown and potentially useful information 
from the data stored in databases. This process is going to 
be used which involves the following: 

1. Data Cleaning: Data cleaning is defined as removal of
noisy and irrelevant data from collection.

i. Cleaning in case of Missing values.
ii. Cleaning noisy data, where noise is a random or variance
error.
iii. Cleaning with Data discrepancy detection and Data
transformation tools.

2. Data Integration: Data integration is defined as
heterogeneous data from multiple sources combined in a
common source (Data Warehouse).

i. Data integration using Data Migration tools.
ii. Data integration using Data Synchronization tools.
iii. Data integration using ETL(Extract-Load-
Transformation) process.

3. Data Selection: Data Selection: Data selection is defined
as the process where data relevant to the analysis is decided
and retrieved from the data collection.

i. Data selection using neural network.
ii. Data selection using Decision Trees.
iii. Data selection using Naive Bayes. iv. Data selection
using Clustering, Regression, etc.

4. Data Transformation: Data Transformation is defined as
the process of transforming data into appropriate form
required by mining procedure. Data Transformation is a
two-step process:

i. Data Mapping: Assigning elements from source base to
destination to capture transformations.
ii. Code generation: Creation of the actual transformation
program

5. Data Mining: Data mining is defined as clever techniques
that are applied to extract patterns potentially useful.

i. Transforms task relevant data into patterns.

ii. Decides purpose of model using classification or
characterization.
6. Pattern Evaluation: Pattern Evaluation is defined as as
identifying strictly increasing patterns representing
knowledge based on given measures.

i. Find interestingness score of each pattern.
ii. Uses summarization and Visualization to make data
understandable by user.

7. Knowledge Representation: Knowledge representation is
defined as technique which utilizes visualization tools to
represent data mining results.

i. Generate reports.
ii. Generate tables.
iii. Generate discriminant rules, classification rules,
characterization rules, etc.

Fig 2: Scrum 

Scrum is an innovative approach to getting work done in 
efficient way. It is iterative & incremental agile software 
development method. These iterations are time boxed with 
various iterations & each iteration is called Sprint. The 
Sprint is basically 2-4 week long & each sprint requires 
sprint planning estimation. According to latest surveys 
Scrum is the most popular agile project management 
methodology in software development. Scrum is ideally 
used where highly emergent or rapidly changing 
requirements. Scrum is basically worked on a self-
organizing, cross-functional team. In the overall scrum 
team there is no team leader who assign the task to team 
rather whole scrum members work as a team & they decides 
the task on which they will work on. Also the problem will 
be resolve by team. Each Agile Development Scrum team 
having three core scrum roles: Product Owner, Scrum 
Master & The Team. 

1) Product Owner: The Product Owner is the person who
represents the stakeholders and is the voice of the customer.
Product owner writes the User Stories, ordered priorities
and add in the 14 Product Backlog. It is recommended that
Agile Scrum Master should not mix with Product Owner.
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2) Scrum Master: The Scrum-Master is a facilitator, team
leader who ensures that the team adheres to its chosen
process and removes blocking issues to deliver the sprint
deliverable/goal. Scrum Master is not a team leader but act
as a shield for the team from external interference’s & also
removes barriers.

3) The Team: The scrum development team is generally
size of 5-9 peoples with self-organizing and cross-
functional skills who do actual work like Analysis, Design,
Development, Testing, Documentation etc.

V. FLOWCHART

Fig 3: Flow of the Project 

VI. RESULTS

The study performed here consists of parameters analysis 
their associations and their correlation with each other in-
order to reach out the major factors that are the cause of the 
losses which the stakeholders are finding out with their 
facilities being provided to the travellers/passengers and 
find the appropriate solution in order to avoid it and incase 

unavoidable then how to provide maximum protection with 
minimum loss and damage. 

Fig 4: Facilities 

Fig 5: Air Traffic 

Fig 6: Delay System 

VII. FUTURE SCOPE

Regardless of the technology or application involved, IoT 
can have the biggest impact on airports when the 
technology is incorporated into the core business model. 
For example, IoT might be used to facilitate a seamless 
door-to-door experience for air travellers. A single platform 
that can order and pay for rides on rail or taxi, handle travel 
documents, and order additional services could open up 
entirely new business opportunities for airport operators 
currently dependent on retail sales and parking receipt and 
greater customer interaction for airlines and other 
stakeholders. This mobility-as-a-service approach is 
exactly the type of IoTbased new business model that could 
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deliver a new future to airports. Other opportunities may 
include bio- metric check-in, variable services or prices 
based on wait times, and individualized boarding processes. 
However, only time and the detailed picture that IOT data 
can create will tell what the future holds. 

VIII. CONCLUSION

Airports use a myriad of systems to support their 
operations. Many of those systems incorporate software, 
database, and network components. They generate both on-
demand and regular reports to assist airport management, 
improve operations and reduce cost at the same time. For 
airports, to become more effective and efficient in their 
operations, they need to understand the competitive 
advantage of these systems and how to align them together 
to better serve their stakeholders. This paper provides a 
possible classification for airport landside management 
information systems and describes some of their use. The 
aim is to generate association rules that will analyze how to 
discover hidden patterns that are the root causes loss to the 

stake holders. The project will help the airport officials to 
analyze the data which is provided to the travellers and the 
services which are used least and it generates a huge loss to 
the stakeholders. By this project they will be able to work 
on their provided services and serve their best services in 
the upcoming future. 
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Abstract— The Timetable generation is the most fundamental 
activity in any Educational institution. It is very arduous and 
time consuming task. To create timetable manually it requires 
lots of patience, man hours and man power. Many colleges still 
use manual way of preparing timetables with large number of 
students which is very time consuming. This traditional hand 
operated method of time table is very time consuming and it 
usually ends up with various classes clashing either at same 
room or with same teachers having more than one class at a 
time which is being resolved by using automated time table 
generator. Usually professional colleges have different 
streams of courses and each stream has its own structure of 
syllabus which contains diverse subjects. In these colleges, 
faculties teach different subjects in different semesters and 
also within same semester faculties are handling two different 
subjects. The major challenge is that the time table required 
to schedule according to the time slots provided by the 
faculties where the timetables are prepared in such a way that 
faculty timings do not overlap. This research introduces a 
practical timetabling approach which is capable of taking care 
of both the hard as well as soft constraints that are required 
specially for preparing time table in colleges where there are 
large number of students and with limited resources like 
classrooms or labs. In this research paper we have tried to 
reduce these difficulties in manual timetable generation by 
using Genetics Algorithm. With this algorithm we are able to 
reduce the time required to generate time table and to also 
generate a Timetable which is more accurate, precise and free 
of human errors. 

Index Terms: Course timetabling, Genetic algorithm, 
Constraints, PHP. 

I. INTRODUCTION

Timetable generation is monotonous job for all educational 
institutes with respect to time and man power. Even though 
in most of the colleges the administration work has been 
computerized, creation of timetable is still done manually 
despite of various difficulties involved in it. The manual 
timetable generation requires considerable time and efforts. 
It is a limitation fulfilment problem in which we find a 
result which only satisfies the given set of constraints. 
Timetabling is the allocation of the given resources to the 
objects that are placed in space time, in such a way that they 
satisfy a desirable set of objectives. 

In earlier periods, many researchers made a numeral 
approach to develop a timetable scheduling software and 
have tested or applied it on an experimental basis with a 
various population of students and constraints. But when 
the resources (labs, teachers, classrooms) are less or it 
requires to generate college timetable for two shifts in that 

cases existing timetable scheduling does not produce an 
optimal solution.  

This research is carried out with the help of PHP as a 
backend language and HTML as a frontend. This system 
allows creating timetable automatically. This timetable 
generator will help to create timetable which will save the 
time, efforts and it also reduces the complication of 
manually setting and managing timetable. In 
implementation result, we utilize Genetic Algorithm to 
reduce the difficulties of producing timetable. In this work, 
the problem is formulated as a constraint fulfilment 
problem and we have proposed a realistic timetable 
algorithm which is capable of taking care of both hard as 
well as soft constraints. It is a complete solution for 
timetable creation for colleges which help to overcome the 
challenges the occur manually in constructing the 
timetable. 

II. LITERATURE REVIEW

[1] Automatic Timetable Generation System

In this research it is stated that even though most of the 
administration work has been done computerized, but still 
the timetable generation is done manually. It is basically a 
constraint satisfaction problem. This research discusses the 
methods that are capable of handling the soft as well as hard 
constraints. Various algorithm such as Genetic algorithm, 
Tabu search, Iterative local search, Greedy Random 
Adaptive Search (GRASP) are discussed along with its 
advantages and disadvantages. The research is carried out 
in such a way that once the timetable is generated, teachers 
and students can access it through three different view i.e. 
class view and lab view and combined view of classes and 
labs.  

[2] An Experimental on Timetable Generator

This research paper states that a timetable is a basic time-
management tool which consists of a list of possible events 
or actions which are intended to take place. This timetable 
generates timetable for each class and teacher, in keeping 
with the availability of teachers, availability of physical 
resources (such as classrooms, labs) and the rules that are 
applicable at different classes, semesters and subject levels. 
This project is developed in such a way that no clashes of 
slots are developed. Additional feature of faculty 
replacement is 3. EXISTING SYSTEM included in this 
project. The future enhancement of this project is to 
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generate the master timetable for departments and entire 
colleges. This enhancement can be achieved by making 
further modifications keeping the approach and techniques 
used for this project. 

[3] Smart Timetable

This paper suggests that the manual timetable generation is 
very hectic job. It takes lots of patience and human efforts. 
Combined with the actual situation of timetable generation, 
the design of timetable generation using PHP is done. This 
research is carried out by using Genetic Algorithm. In this 
paper, in first phase of timetable generation it contains all 
the common compulsory classes of the particular institute, 
which are scheduled by the central team. In the second 
phase it contains the individual departmental classes. In this 
paper different modules are also explained such as the 
background of projects, objects of class schedule and 
certain conditions required for the project. The only aim of 
developing this research is to produce a feasible timetable. 

[4] Paperless Master Timetable Scheduling System

This system analyses that the timetable scheduling system 
approach is a general problem across the world, particularly 
using traditional method of manually preparing timetable. 
This paper tries to minimize the efforts and difficulties that 
occur in generating a timetable by using Logarithmic 
algorithm (Quicksort algorithm). This algorithm is 
designed to eradicate the collision which occur in 
generation of timetable. This also helps to minimize the 
human efforts, improve the accuracy and as well as the 
computation time. This designed system can be installed on 
any windows and android platform. This scheduling 
involves dynamic system utilization and modification. 

[5] Online Application of Automatic Time-Table
Generator

This research paper has a system that will take various 
inputs like the number of subjects, teachers, and workload 
of a faculty, semester, and precedence of the subject; By 
applying these contributions, it will generate probable time 
tables for operational days of the week for faculty. In this 
paper, we can add the feature so the user will not have to 
format it after it is prepared. 

[6] Automated Timetable Generator Using Time
Scheduling Algorithm

In this research paper, a content-based and collaborative 
algorithm has been implemented for making an efficient 
system. To make the procedure automated they have 
implemented a genetic algorithm. Here they have 
introduced two main modules Admin and Staff in which 

Admin contains Login, Department Add, Staff Details, 
Timetable Allocation, Calendar Based, Report; and staff 
contains Registration, Login, Department-wise Timetable 
View, Profile View. 

III. EXISTING SYSTEM

Fig. 1 Existing system of timetable generation 

In most of the educational institutes, the timetable 
generation is still done manually. Manual generation is a 
tedious job for the faculty who generates it. Also, the 
faculty has to generate the timetable again and again for the 
new semester which is boring task. In this traditional hand 
operated method lots of patience and human efforts are 
required. Even their also exists the clashing of slots either 
in terms of classroom or faculty. 

IV. PROPOSED SYSTEM

Fig. 2 Proposed System of timetable generation 
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In our proposed system, we have used HTML, CSS for the 
front end designing and PHP language for the backend 
connectivity. In our system we have used genetic algorithm. 
In this system admin can add subjects, teachers, classrooms 
for particular subject and allocate those subjects to 
particular teacher. After allocation of above elements, 
timetable will be generated. The timetable is generated in 
PDF format. 

V. CONCLUSIONS

The academic timetable creation is simply the process of 
timetable generation. In most institutes normally timetable 
is generated manually. Manual timetable generation is 
difficult task. We have developed Timetable Generator 
using PHP to reduce this difficulty with the concept of 
Genetic Algorithm. Genetic Algorithm makes the work 
more effective and precise. This project reduces the slot 
clashes of the same room or same teacher. The approach of 
developing this project is to successfully solve the 
organizational problems in the academic duration due to 
traditional method of timetable creation. 
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Abstract – We are developing an android application named as 
“Expense Tracker” and this application allows users to 
maintain a digital automated diary. Each user will be required 
to register on the system at registration time, the user will be 
provided id, which will be used to maintain the record of each 
unique user. Expense Tracker application which will keep a 
track of Income-Expense of a user on a day to day basis. This 
application takes Income from user and divides in daily 
expense allowed. If you exceed that day’s expense it will cut if 
from your income and give new daily expense allowed amount, 
and if that days expense is less it will add it in savings. Expense 
tracking application will generate report at the end of month. 
It will let you add the savings amount which you had saved for 
some particular Festivals or day like Birthday or Anniversary. 

Keywords: User Account Registration/Creation, Category 
Master, Remainder, Mobile Application, Expenses. 

I. INTRODUCTION

The app which is developed using Android as front end and 
Firebase as back end. Expense Tracker helps in keeping a 
record of daily Expenses and Income while user are on 
move and allows to generate customized Expense and 
Income report. The system facilitates entering expense 
report. It tracks all expenses and incomes so as to put the 
user on the path to financial stability and Tracking expenses 
and incomes by week, month and year as well as by 
categories. For using the Expense Tracker the user have to 
be get registered by providing the user details such as user 
name, email address, pass word, and the confirm password 
of the user. User can get registered only once. After login, 
the Expense Tracker consists of Expense Book module to 
add and list the Income and Expense details. By pressing 
the add button, the income or expense details such as name, 
amount, type, category, method of payment, date, 
remainder if the type is Future Expense and description can 
be added. The remainder is set if the type is future expense. 
The entire details of the income or expense can be viewed 
or updated or can be deleted by long pressing the particular 
list item. The items in the list can be filtered by month, year 
and date. Once the end of the month is reached the total 
income, total past expense and total future expense are 
calculated and displayed for the user. 

II. LITERATURE REVIEW

2.1 User registration/creation 

This application like most of the applications will have user 
login screen and option for registration. The user must 
register in this application when he/she is using for first 

time. However, the user who is already registered can login 
to the application using his/her login credentials that are 
created by the user at the time of registration  

2.2 Category Master 

This module mainly depends on the Firebase database for 
storing category detail and expense details and income. The 
category transaction is stored in a firebase database.  

2.3 Adding income/expenses 

The every user of the application has the options to add 
incomes and expenses accordingly. This application will 
provide drop downs to choose the categories or type of 
income or expenses. Each record should have details like 
date of occurrence of item, details of items etc.  

2.4 Management View- Date Wise 

The Expenses are listed based on the Specified date wise in 
this module. By retrieving all the income and expense 
details are viewed as a list of transactions categories by our 
different expenses. The income and expenses are retrieved 
by using Firebase queries and viewed in smart phone.  

2.5 Management View-Category Wise 

The Expenses are listed based on the Specified category 
wise in this module. By retrieving all the income and 
expense details are viewed as a list of transactions 
categories by our different expenses. The income and 
expenses are retrieved by using Firebase queries and 
viewed in smart phone. 

2.6 Remainder 

The Remainder module is an alarm generator module, for 
user remembrance the alarm / alert will recall the user to 
add the Income or Expenses at daily or Certain Period bases 
on users need. 

III. EXISTING SYSTEM
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In this Existing System when an user gets his salary he can 
add that into daily expense manager. Then after adding his 
salary details user can expense manager stores all the 
details. If the user want’s all the detail of credit and debit 
he can get it through the expense Tracker. Notification 
Manager also reminds about credit and debit details after 
the salary is updated 

IV. PROPOSED SYSTEM

In this Proposed System, User are provided with three 
options for data entry namely- Income, Expense and Wish 
List. If you select income or expense you would be provide 
with its types and subtypes. For wish list only items can be 
inserted. These data would be saved onto database 
according to their respective category. The saved data can 

later be altered if the user wants to do so. Altering here 
means adding description changing wish list updating data 
etc. User can also view the result. They can also filter to see 
the ewquired content only. 

V. CONCLUSION

Tracking your expenses daily can save your amount, but it 
can also help you set financial goals for the future. If you 
know exactly where your amount is going every month, you 
can easily see where some cutbacks and compromises can 
be made. This project is for keeping our day-to-day 
expenditures which will help us to keep record of our 
money daily. The project what we have developed is work 
more efficient than the other income and expense tracker. 
The project successfully avoids the manual calculation for 
avoiding calculating the income and expense per month. 
It’s a user friendly application. 
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Abstract – Deep Learning recently is in increasing trend and 
has gained a lot of interest over the past few years in 
identifying brain size and technical parameters in brain tumor 
detection. Accuracy, error rate, precision, f1-score, Cohens 
kappa and recall are the parameters used in evaluation of 
brain tumor detection. In recent papers, to automate the 
process, several algorithms are analyzed for detection of brain 
tumor viz. SVM, GMM, MRF, CNN, DNN, 3-D CNN, FCNN, 
etc. In the proposed paper, VGG19 is implemented with 
following parameters - accuracy, Cohens kappa, precision. 
Results are achieved which is compared and presented as 
follows: accuracy – 62 -62’, Cohens kappa – 50-53’ and 
precision – 90-92’. 

Keywords: DTI, MRI, MRS, PTE, Precision, F1-score, Recall, 
Cohens Kappa 

I. INTRODUCTION

Cancer can be defined as the uncontrolled, unnatural 
growth and division of the cells in the body. Occurrence, as 
a mass, of these unnatural cell growth and division in the 
brain tissue is called a brain tumor. While brain tumors are 
not common, they are one of the most lethal cancers. Any 
growth inside skull, restricted space, can cause problems. 
They grow gradually and practically have a usual 
appearance when seen through a microscope. Tumor is 
categorized based on a molecular signature in tumor cell 
with distinguishing characteristics. Some cells lose their 
competency to regulate their growth-they grow deprived of 
any order [1]. Tumor which originates in brain is called as 
Primary tumors. Treatment via surgery might be successful 
for this type of tumor grade. Tumor is categorized based on 
a molecular signature in tumor cell with distinguishing 
characteristics. Some cells lose their competency to 
regulate their growth-they grow deprived of any order 
which is known as tumor. The segmentation of images is 
quiet a stimulating task due to different shape and similarity 
in grey level of neighboring organs and tumor tissues. 

Below is the statics of rising brain tumor of past few years 
as shown below in fig. 1 

Fig. 1 Statistics of increasing brain tumor cases in India 

Brain tumors can be cancerous (malignant) or 
noncancerous (benign). Also, in India, there is steep rise of 
brain tumor cases which are reported accurately. Among all 
age groups, cases of brain tumor are reported each year in 
India which is a topic of concern for overall growth of 
nation [2]. 

Risk factors play important role in acquiring brain tumor. 
Under Family history, minimum of about 5 to 10 % of all 
type of cancers are hereditary. With age, the risk of brain 
tumor increases. Another important factor of brain tumor is 
the fact that in work environment people are exposed to 
certain chemicals which can increase risk of brain tumor. 
Similarly, people who are in contact with ionizing radiation 
have an increased risk of brain tumors. According to 
ABTA, if once detected with childhood chickenpox there is 
a decreased risk of acquiring brain tumor [3]. 

Deep learning methods are good methods for segmentation; 
particularly convolutional neural network (CNN) is 
adopted for the recognition of patterns [4], [5]. 

This architecture replaces the current mechanism which is 
a cumbersome process of brain tumor detection performed 
manually which takes a lot of time.  Here in this paper, an 
automated system is created which will nullify all time 
taking process and in no time, result will be generated. 
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Brain tumor detection is divided into two parts. First brain 
denoted as A is brain with no tumor and the second brain is 
with tumor as below in fig 2 – 

Fig. 2 A) Brain without tumor (Normal brain) and B) 
Brain with tumor 

Here, classification is made between normal brain and brain 
with tumor. So basically, 5 classes are created viz., class 0 
-DTI scanned brain tumor images, Class 1 – MRI scanned
brain tumor images, Class 2 – MRS scanned brain tumor
images, Class 3 – Normal brain scan images which does not
have tumor, Class 4 – PET scanned brain tumor images as
in fig 2. Normal brain scanned images without tumor
includes of all different scans. In this paper, 3-4 algorithms
will be applied. At the end, the parameters will used to
measure the success of the algorithms. Parameters that will
be used are accuracy, recall, f1-score, Cohen’s kappa, error
loss and precision.

II. MOTIVATION

In 2018, in India, amongst the common kind of tumors, 
brain tumor was ranked as the 10th position. Over 28,000 
cases of brain tumors reported each year and more than 
24,000 people reportedly die in India as reported by The 
International Association of Cancer Registries (IACR) 
[6],[7]. A brain tumor is a serious condition and can be fatal 
if not detected early and treated. Tumor which are 
malignant ones are cancerous, they are growing disorderly 
and have ability to spread to other parts of the body.  

III. ARCHITECTURE

In the architecture, first step is to fetch data from 
Kaggle/UCI dataset. Second step is to Clean Data in which 
noise cancellation also takes place. Third step is to Prepare 
the cleaned data. Fourth step is to train the model on the 
data obtained. Fifth step is to Evaluate the model and last 
step is to deploy model. 

All these steps are as shown in below fig 3 

Fig. 3 Architecture of the project 

IV. FLOW DIAGRAM

Below is the flow diagram/flow chart of the entire project. 
It describes input, output and decision making carried out 
in project as shown in fig 4 below  
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Fig. 4 Flowchart for implementation of brain tumor 

V. IMPLEMENTATION

Firstly, we need to perform data gathering which is the first 
step in the project. Data collection has been done from 
Kaggle public data set and web scrapping. Five classes are 
being created viz. Class 1- Diffusion Tensor Imaging (DTI) 
scanned brain tumor images, Class 2- Magnetic Resonance 
Imaging (MRI) scanned brain tumor images, Class 3 – 
Magnetic Resonance Spectroscopy (MRS) scanned brain 
tumor images, Class 4 – Normal scanned brain images 
which includes all of MRI, MRS, PTE and DTI and Class 
5 – Positron Emission Tomography (PET) scanned brain 
tumor images [10].  

Images obtained from various sources are collected and 
kept aside. These images are then scanned, and noise 
cancellation is performed on them. Also, the images which 
are obvious of being duplicate are removed manually [11]. 
Also, the extra unwanted images downloaded like human 
photographs or up or down arrow are discarded.  

Later, these are converted into black and white images. 
Black and white image conversion is done by using Open 
CV library. After the images are successfully converted into 
black and white, they are then undergoing the process of 
data augmentation. In data augmentation, the images are 
rotated, horizontally flipped, sheared, vertically rotated, 
zoomed, etc. and then the final dataset of all 5 classes is 
created as in fig 5 mentioned below – 

Fig. 5 Augmented Images of brain tumor 

Also, the data is increased by randomly replicating the data. 
This is done so that more data is in our bucket. More the 
data, more is the accuracy of the algorithms applied. 

Once the data is ready for further processing, algorithms are 
shortlisted on which data will be processed. In this paper, 
VGG19 is selected for processing.   

VGG19 is a variant of VGG model which in short consists 
of 19 layers (16 convolutional layers, 3 fully connected 
layers, 5 MaxPool layers and 1 SoftMax layer) [8], [9]. 
Below is the architecture of VGG19 as shown in fig 6 –  

Fig. 6 VGG19 Architecture 

Keras provides a set of deep learning models that are made 
available alongside pre-trained weights on Image Net 
dataset. These models can be used for prediction, feature 
extraction and fine-tuning [12],[13]. 

To extract features with VGG19, we first import the 
VGG19 model from Tensor Flow keras. The image module 
is imported to preprocess the image object and the 
preprocess_input module is imported to scale pixel values 
approximately for the VGG19 model [14]. The numpy 
model is imported for array processing. Then the VGG19 
model is loaded with the retrained weights for the image net 
dataset. VGG19 model is a series of convolutional layers 
followed by a one or a few dense or fully connected layers. 
Include top lets to select if final dense layers are needed. 
False indicates that the final dense layers are excluded when 
loading the model. From the input layer to the last max 
pooling layer (labelled by 7*7*512) is regarded as feature 
extraction part of the model, while the rest of the network 
is regarded as classification part of the model [15]. After 
defining the model, we need to load the input image with 
the size expected by the model, 224*224. Next, the image 
PIL object to be converted to a NumPy array of pixel data 
and expanded from 3D array to 4D array with the 
dimensions. The pixel values then need to be scaled 
approximately for the VGG model.  

Following is the snippet used for building the project – 

IMAGE_SIZE = [224,224] 
train_path = ‘/content/data/train’ 
valid_path = ‘/content/data/test’ 
vgg = VGG19(input_shape=IMAGE_SIZE + [3], 
weights=’imagenet’, include_top=False) 
for layer in vgg.layers; 
layer.trainable = False 
folders = glob(‘/content/data/train*’) 
x = Flatten()(vgg.output) 
prediction = Dense(len(folders), activation=’softmax’)(x) 
model=Model(inputs=vgg.input,output=prediction) 
model.summary() 
model.compile(loss=’categorical_crossentropy’,optimizer
=’adam’, metrics=[‘accuracy’]) 
#checkpoint 1 
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filepath=”model_vgg19-{epoch:02d}-{val_accuracy:.3f}-
{val_loss:.3f}.h5” 
checkpoint = ModelCheckpoint(filepath, 
monitor=’val_accuracy’, verbose=1, 
save_best_only=True, mode=’max’) 
callbacks_list = [checkpoint] 
VGG is a deep CNN used to classify images. There are 
several layers in VGG 19 which are implemented in the 
project. They are as shown in below fig. 7 

Fig. 7 Layers of VGG19 model 

Epoch are executed so that we get to know if the accuracy 
has improved and error loss is reduced. Training and 
Validation accuracy obtained after execution of the model 
is as below – 

\ 

Fig. 8 Accuracy obtained of the model. 

Training and Validation accuracy obtained after execution 
of the model is as below – 

Fig. 9 Loss obtained of the model. 

After this, confusion matrix is applied. It is a table that is 
basically used to narrate the performance of a classification 
model or classifier on a set of test data for which the true 
values are known. Terminology can be a bit confusing 
however, the confusion matrix itself is relatively simple to 
understand [6]. It is used to visualize important predictive 
analytics like recall, specificity, accuracy, and precision.  

Following is the confusion matrix, accuracy, error rate, 
precision, recall, f1-score, Cohens Kappa obtained in the 
project as shown as below  

[[694 53 0 153 6 ] 

[ 80 422 1 112 6 ] 

[ 2 51 80 23 28 ] 

[287 136 10 1148 3 ] 
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[ 87 440 65 51 524 ]] 

Error rate: 0.357239 
Classification report: 

precision recall f1-score support 

0 0.6 0.77 0.68 906 

1 0.38 0.68 0.49 621 

2 0.51 0.43 0.47 184 

3 0.77 0.72 0.75 1584 

4 0.92 0.45 0.6 1167 

accuracy 0.64 4462 

macro avg 0.64 0.61 0.6 4462 

weighted avg 0.71 0.64 0.65 4462 

Cohens kappa 0.53014 

Comparison of the parameters obtained in the project are as 
follows as shown in the fig. 10 below  

Fig. 10 Comparison of the Parameters 

VI. FUTURE WORK

Along with VGG19, other algorithms also need to be 
implemented which are CNN, VGG16 and Resonate 50. 

Comparison needs to be made of parameters like accuracy, 
precision, recall, etc. of all these four algorithms and 
conclusion need to be derived of the best algorithm that 
could be used in medical industry for brain tumor detection. 

VII. CONCLUSION

In this paper, an automated system is presented for the seg- 
mentation and classification of brain tumor utilizing 
Magnetic Resonance Imaging (MRI), Positron Emission 
Tomography (PET), Diffusion Tensor Imaging (DTI) and 
Magnetic Resonance Spectroscopy (MRS) scans. Testing 
of proposed method is performed at image levels for 
detailed assessment. Performance measures such as 

Accuracy, Precision, Recall, F1-score, and Cohens Kappa 
are used for the evaluation of suggested method on publicly 
available and web scrapping datasets. The suggested 
methodology can be used to increase tumor detection 
procedure at an early stage before the complications phase. 
Outcomes of experiments reveal the outperformance of 
presented methodology as compared to previous methods. 
This work will be helpful in examining the brain tumors 
precisely and accurately. 
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Abstract – Data Analysis and Prediction on Supermarket Sales 
Transactions is a proposed system which focus on the 
betterment of the sales in the business. Exploratory Data 
Analysis in insights, exploratory information examination is a 
way to deal with breaking down informational collections to 
condense their principle attributes, regularly with visual 
techniques. Exploratory Data Analysis suggests the essential 
method of performing beginning assessments on data to 
discover plans, to spot abnormalities, to test speculation and 
to check doubts with the assistance of outline measurements 
and graphical portrayals. Customer Segmentation 
Theoretically we will have segments like Low Value: 
Customers who are less active than others, not very frequent 
buyer/visitor and generates very low - zero - maybe negative 
revenue. Mid Value: In the middle of everything. Of-ten using 
our platform (but not as much as our High Values), fairly 
frequent and generates moderate revenue. High Value: The 
group we don’t want to lose. High Revenue, Frequency and 
low Inactivity   

Keywords: Machine Learning, EDA, Elbow Method, RFM 

I. INTRODUCTION

Data Analysis and Forecasting on Supermarket Sales 
Transactions which focus on the betterment of the sales in 
the business. We are presently observing solid outcomes 
from organizations that utilize Machine Learning (ML) as 
well as Artificial Intelligence (AI) to surpass their 
opposition and close more arrangements. In fact, sales 
teams that adopt these tools are seeing an in drives what's 
more, plans of over half and cost diminishes of up to 60%, 
as showed by the Harvard Business Review. Here are just a 
few of the possibilities like interpret customer data, 
Improve sales forecasting, predict customer needs, efficient 
transaction sales.  

For data analysis, we from the outset handle the 
information. So In Statistics, EDA (exploratory data 
analysis) is used to: Better understand the data, build an 
intuition about the data, generate hypothesis, find insights, 
Visualization.   

After the visualizing the data we used RFM (recency, 
frequency, monetary) analysis to segment the customer. 
The RFM model measures when people buy (Recency), 
how often they buy (Frequency) and how much they 
buy(Monetary). While past acquisition of client can viably 
foresee their future buy conduct, organization can 
distinguish which client is commendable. To calculate 
RFM model score we are going to apply K-mean clustering. 
But we should tell how many clusters we need to K-means 
algorithm. To find it out, we will apply Elbow Method. 
Elbow Method just tells the ideal group number for ideal 

dormancy. For better understanding of the result we can see 
the mean value of Recency, Frequency and Revenue 
represent. With we can segment the data on the filter of 
low-value, mid- value and high-value. 

II. PROBLEM STATEMENT

The present questionable economy, organizations are 
attempting to receive elective approaches to stay serious. 
Distinctive incapable determining strategies lead to various 
item stock outs. So research revolves around (company 
size, stakeholders, solutions they want) different 
forecasting techniques for demand prediction through 
machine learning have the ability to compare it to historical 
sales efforts. The proposed framework can come to an 
obvious conclusion and better foresee what arrangements 
would be viable and the probability of the arrangement 
shutting and to what extent it will take. This understanding 
enables deals the executives to more readily apportion 
assets and anticipate deals projections 

III. PROPOSED METHODOLOGY

Fig.1. Data Analysis and Forecasting Architecture 
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3.1 Dataset Understanding 

Fig.2. Sale transactional data of the time period of December 2010 to December 2011 

● Invoice No: a 6-digit integer to uniquely identify
each transaction. A prefix of 'c' in the transaction id 
indicates a cancelled transaction.  

● Stock Code: Unique identifier of the item sold.
● Description: Name of the product being sold.
● Quantity: quantity of the item sold.
● Invoice Date: the time at which transaction

happened. This column can be used to join this table
with the date.xlsx to obtain attributes of timestamp.

● Unit Price: per piece price of the item sold.
● Customer ID: Unique identifier of the customer who

made the purchase.
● Country: The country where product was sold.
● This is a sale transactional data of the time period of

December 2010 to December 2011
● The row in the data are the transaction that take place

every day to the second
● The products that are mainly sold are gift product

3.2 Exploratory Data Analysis 

Exploratory data analysis is the first step towards all 
machine learning tasks as it enables better and deep 
understanding of the data and features provided. Exploring 
the data visually is one of the most effective ways to 
understand distri- butions of the variables, find missing 
values and to think about the best way to deal with them 
and investigate relationships between variables. For 
organizational purposes, the first part of EDA will involve 
uni-variate EDA and particularly start- ing with the target 
variable, followed by numerical variables, and finally 
categorical variables, each of them individually using 
histograms and bar plots for numerical and categorical 
variables respectively. 
Added a column Invoice Year Month to have a month wise 
view of the data 
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Fig.3. Month wise view of the data 

Calculate the revenue month wise: Revenue = Active 
Customer Count * Order Count * Average Revenue per 
Order 

Fig.4. Calculate Revenue Month wise 
Monthly Growth: Computes the percentage change from 
the immediately previous row by default. 

Fig.5. Monthly Growth Rate 
Monthly Active Customers: To see the details Monthly 
Active Customers, we will follow the steps we exactly did 
for Monthly Revenue. We will be focusing on UK data only 
(which has the most records). We can get the monthly 
active customers by counting unique Customer IDs. 

Fig.6. Monthly Active Customer 
Monthly Order Count: We will apply the same logic by 
using Quantity field 

Fig.7. Monthly order count by using quantity field. 

3.3 Customer Segmentation: 
We used RFM concept to segment customers. RFM is a 
method used for analyzing customer value. It is commonly 
used in database marketing and direct marketing and has 
received particular attention in retail and professional 
services industries.  

RFM stands for the three dimensions: o Recency – How 
recently did the customer purchase? Frequency – How 
often do they purchase? Monetary Value – How much do 
they spend?  

Recency: How much time has elapsed since a customer’s 
last activity or transaction with the brand? Activity is 
usually a purchase, although variations are sometimes used, 
e.g., the last visit to a website or use of a mobile app. In
most cases, the more recently a customer has interacted or
transacted with a brand, the more likely that customer will
be responsive to communications from the brand.

Frequency: How often has a customer transacted or 
interacted with the brand during a particular period of time? 
Clearly, customers with frequent activities are more 
engaged, and probably more loyal, than customers who 
rarely do so. And one-timeonly customers are in a class of 
their own.  

Monetary: Also referred to as “monetary value,” this factor 
reflects how much a customer has spent with the brand 
during a particular period of time. Big spenders should 
usually be treated differently than customers who spend 
little. Looking at monetary divided by frequency indicates 
the average purchase amount – an important secondary 
factor to consider when segmenting customers. 

Theoretically we will have segments like below: a. Low 
Value: Customers who are less active than others, not very 
frequent buyer/visitor and generates very low - zero - 
maybe negative revenue. b. Mid Value: In the middle of 
everything. Often using our platform (but not as much as 
our High Values), fairly frequent and generates moderate 
revenue. c. High Value: The group we don’t want to lose. 
High Revenue, Frequency and low Inactivity 
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Recency 

Fig.8. Calculating Recency for each customer 

We are going to apply K-means clustering to assign a 
recency score.  But we should tell how many clusters we 
need to K-means algorithm. To find it out, we will apply 
Elbow Method. Elbow Method simply tells the optimal 
cluster number for optimal inertia 

Fig.9. Calculated clusters and assigned them to each 
customer. 

Here it looks like 3 is the optimal one. Based on business 
requirements, we can go ahead with less or more clusters • 
We will be selecting 4 for this.  

Fig.10. Calculated Recency Cluster 

Fig.7. Create Frequency Clusters, we need to find total 
number orders for each customer.  

Fig.8. Calculated clusters and assigned them to each 
Customer in our dataframe tx_user 

Fig.9. Revenue can be calculated by unit price * quantity 

Fig.9.The mean value of Recency, Frequency and Revenue 

In RFM model apply K-means clustering to assign a score 
to the customer. Be that as it may, should advise what 
number of clusters we have to K-means algorithm. To 
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discover it out, it will apply Elbow Method. The elbow 
technique runs k-means grouping on the dataset for a scope 
of qualities for k (state from 1-10) and afterward for each 
estimation of k processes a normal score for all bunches. 

IV. PROPOSED ALGORITHM

Proposed System work for Data analysis and forecasting of 
the sales in the business  following way: 
Step 1: Get the data  
Step 2: Understanding dataset  
Step 3: Apply Exploratory Data Analysis to visualize data  
Step 4: Apply RFM method for analyzing customer value  
Step 5: Assign Score to the customer using K-means 
Algorithm  

V. CONCLUSION AND FUTURE WORK

We have a better understanding on how to improve sales 
with the help of transactional dataset. In statistics, as shows 
in fig.2 EDA is an approach to analyzing data sets to 
summarize their main characteristics, often with visual 
methods. EDA is refer to performing initial investigations 
on data to discover patterns, to spot anomalies, and to check 
assumption with the help of summery statistics and 
graphical representations. There is a better understanding 
on which customers are priority and which are not and have 
better understanding what action are required on low 
priority customer to improve sales. As shows in fig.9 here 
it looks like 3 is the optimal one based on business 
requirements. We can go ahead with less or more clusters. 
In future we can see which products are mostly bought in 

pairs with the help of Market Basket analysis, which can 
enable the business at store level to sell these product side 
by side in store to improve furthermore sales.  

We can see the future trends with the help of time series 
forecasting of each and every county and understand which 
country need more attention in terms of improving sales in 
the coming near future.  

The current data set spans over a year, on getting the entire 
up to date data we can get more reverent analysis to the 
current time. With such huge data we can make a more 
accurate time series prediction for better understanding of 
the trends of the Future. The knowledge of the store in each 
country, if attended we can classify them on performance 
and your key metric being sales. More targeted analysis can 
be archive. 
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Abstract - Five billion people in the world lack access to quality 
surgical care. Surgeon skill varies dramatically, and many 
surgical patients suffer complications and avoidable harm. 
Improving surgical training and feedback would help to 
reduce the rate of complications half of which have been 
shown to be preventable. To do this, it is essential to assess 
operative skill, a process that currently requires experts and 
is manual, time consuming, and subjective. In this work, we 
introduce an approach to automatically assess surgeon 
performance by tracking and analysing tool movements in 
surgical videos, leveraging region-based convolutional neural 
networks. While previous methods have addressed tool 
presence detection, ours is the first to not only detect presence 
but also spatially localize surgical tools in real-world 
laparoscopic surgical videos. We show that our method both 
effectively detects the spatial bounds of tools as well as 
significantly outperforms existing methods on tool presence 
detection.  

Index Terms - List key index terms here. No mare than 5 

I. INTRODUCTION

 Tool detection, segmentation and tracking is a core 
technology that has many potential applications. It may for 
example be used to increase the context-awareness of 
surgeons in the operating room [1]. In the context of 
delicate surgical interventions, such as fetal [2] and 
ophthalmic surgery [3], providing the clinical operator with 
accurate real-time information about the surgical tools 
could be highly valuable and help to avoid human errors. 
Identifying tools is also part of other computational 
pipelines such as mosaicking, visual servoing and skills 
assessment. Image mosaicking can provide reconstructions 
larger than the image provided by the usual endoscopic 
view. The mosaic is normally generated by stitching 
endoscopic images as the endoscope moves across the 
operating site [4]. However, surgical tools present in the 
images occlude the surgical scene being reconstructed. 
Realtime instrument detection and tracking facilitates the 
localisation of the instruments and the further separation 
from the underlying tissue so that the final mosaic only 
contains patient’s tissue. Another application of tool 
segmentation is visual servoing of articulated or flexible 
surgical robots. As the dexterity of the instruments rises [5], 
it becomes increasingly difficult for the surgeon to 
understand the shape of these instruments. With the 
miniaturisation of said instruments, the kinematics of these 
devices become less deterministic due to effects from 
friction, hysteresis and backlash alongside with increased 
instrument compliance and safety. Furthermore, it is 
challenging to embed position or shape sensing on them 
without increasing their size. A key advantage of visual tool 
tracking versus fiducial markers or auxiliary technologies 
is that there is no need to modify the current workflow or 

propose alternative exotic instruments. Previous work has 
addressed detection [6], localisation [7] and pose 
estimation of instruments [8] using different cues and 
classification strategies.  
The proposed approach includes the three important stages 
namely: Data Acquisition, Data pre-processing and 
Classification. Flow diagram is shown in Fig. 1 and current 
section includes the brief discussions of the same. 

Figure 1: Proposed methodology 

Data Acquisition  

The surgical tools  images have been taken from the  labeled 
surgical tools and images directory. Images for the diseases 
were downloaded using a python script. The acquired 
dataset consists of around 3009 images belonging to 4 
different classes. The dataset includes images of all major 
kinds of surgical tools. Each of the downloaded images 
belongs to the RGB color space by default and were stored 
in the uncompressed JPG format.  

Data pre-processing 

The acquired dataset consisted of images with minimal 
noise and hence noise removal was not a necessary 
preprocessing step. The images in the dataset were resized 
to 256 × 256 resolution in order to speed up the training 
process and make the model training computationally 
feasible. The process of standardizing either the input or 
target variables tends to speed up the training process.   

Classification 

Convolutional neural networks (CNN) can be used for the 
creation of a computational model that works on the 
unstructured image inputs and converts them to 
corresponding classification output labels. They belong to 
the category of multi-layer neural networks which can be 
trained to learn the required features for classification 
purposes. They require less pre-processing in comparison 
to traditional approaches and perform automatic feature 
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extraction which gives better performance. For the purpose 
of tomato leaf disease detection, we have experimented 
with several standard deep learning architectures like 
AlexNet [4], GoogleNet [10] and the best results could be 
seen with the use of a variation of the LeNet architecture 
[5].  

LeNet is a simple CNN model that consists of 
convolutional, activation, pooling and fully connected 
layers. The architecture used for the classification of the 
tomato leaf diseases is a variation of the LeNet model. It 
consists of an additional block of convolutional, activation 
and pooling layers in comparison to the original LeNet 
architecture. The model used in this paper been shown in 
Fig. 2. 

Figure2: Model architecture 

Each block consists of a convolutional, activation and a 
max pooling layer. Three such blocks followed by fully 
connected layers and relu activation are used in this 
architecture. Convolutional and pooling layers are used for 
feature extraction whereas the fully connected layers are 
used for classification. Activation layers are used for 
introducing nonlinearity into the network.  

Convolutional layer applies convolution operation for 
extraction of features. With the increase in depth, the 
complexity of the extracted features increases. The size of 
the filter is fixed to 3 × 3 whereas number of filters is 
increased progressively as we move from one block to 
another. The number of filters is 32 in the first 
convolutional block while it is increased to 64 in the second 
and 128 in the third. This increase in the number of filters 
is necessary to compensate for the reduction in the size of 
the feature maps caused by the use of pooling layers in each 
of the blocks. The feature maps are also zero padded in 
order to preserve the size of the image after the application 
of the convolution operation. The max pooling layer is used 
for reduction in size of the feature maps, speeding up the 
training process, and making the model less variant to 
minor changes in input. The kernel size for max pooling is 
2×2. ReLU activation layer is used in each of the blocks for 
the introduction of non-linearity. Also, Dropout 
regularization technique has been used with a keep 
probability of 0.25 to avoid overfitting the train set. 
Dropout regularization randomly drops neurons in the 
network during each iteration of training in order to reduce 
the variance of the model and simplify the network which 
aids in prevention of overfitting.   

II. CONCLUSION AND FUTURE WORK

A surgical tool detection network based on the Transfer 
Learning Network has been trained on surgical tools 
challenge dataset. Images extracted from the training folder 
are highly correlated and each image is assigned a set of 
labels instead of exactly one label. Different transfer 
learning settings are compared in a series of experiments. 
Fine-tuning VGG achieves consistently better results than 
using VGG in combination with a custom classifier. 
However, using a weighted loss function that increases the 
loss for underrepresented classes slightly improves the 
model’s performance.  

The resulting network works well for tools but performance 
suffers in some cases because not enough training data is 
available. Consequently, with a bigger dataset it should be 
possible to create a classifier with close to perfect 
performance. Another possibility to improve performance 
is creating an ensemble of networks starting from different 
random initializations or even with different architectures. 
This might be especially helpful for the biomarker, as the 
presumed reason for the bad detection performance is 
overfitting.  
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Abstract - A lot of funds and time is being invested on news 
channels as digital aired medium is on high-rise. This includes 
the editing of images and videos. This has an engagement with 
a lot of resources. Software as well as hardware. Software 
requires an entire editing team. Hardware is used for the 
purpose of supporting the editing tools. Resource exhaustion 
is the main cause and is detrimental for the reach of the 
organization. The work that we present in this paper describes 
an approach for the problem. Deep Learning is being used as 
a replacement for a lot of heavy ended monotonous work. 
Under this notion, the same can be extended to this specific 
problem. Automating the problem using Neural Network 
intended for Image Processing applications. This network will 
directly do all the necessary amount of work and refactor the 
entire image and video without using any specific tool or 
special effect.  
Keywords – Deep Learning, Image Processing, Image 
Segmentation, Object Detection 

I. INTRODUCTION

Deep Learning has been a successful discovery pertaining 
to Machine Learning and Statistics. Deep Learning is 
recognized as a non-parametric predictive analysis 
approach. It includes all the elements of Machine Learning. 
It is a combination of concepts from Inferential Statistics, 
Linear Algebra and Calculus. A standard Deep Learning 
approach is done using an Artificial Neural Network. These 
Neural Networks have been inspired from biological neural 
network resembling human brain. These Artificial Neural 
Networks abbreviated as ANN have become Dense with 
respect to time. Dense indicates the number of activation 
layers. This promotes a better learning curve in some 
situations 

A standard Deep Neural Network consists of 2 phases. 
Deep in Neural Network indicates number of layers more 
than 2. These 2 phases of a standard Deep Neural Network 
consist of Forward Propagation and Backward Propagation. 
Forward Propagation is the process one where computes the 
necessary elements for learning. These include 
specifications given with number of layers, activation 
functions and weights. The number of layers differ from 
data to data. These layers are termed as one input layer, 
multiple number of hidden layers and one output. These 
hidden layers are responsible for learning process. 
Assuming that your deep neural network consists of 3 
hidden layers. The first hidden layer is connected to the 
input of the input layer and emits its output to the next layer. 
This happens sequentially. Each layer is connected to the 

output of the previous layer and emits its inference to the 
next layer’s input. Assuming our example with 3 hidden 
layers will consist of one input layer and output layer thus 
making it a deep neural network. 

Each input layer takes input for network in the form of a 
matrix for multiple parameters. The matrix has set of 
preprocessed values. The input layer will convert the matrix 
in the vector form and makes it long chain of sequential 
neurons. All of the neurons will be interlinked with the 
neurons of preceding hidden layer. The neurons of every 
hidden layer are user specific unless an appropriate learning 
curve has been achieved. This process carries forward 
through all of the hidden layers. The output layer specifies 
the output required as an inference. 

Now what really goes inside every single hidden layer is the 
main question. The answer to this question is that each and 
every single neuron in the hidden layer works on the 
principle of activation neuron. This activation neuron is a 
function fired to learn the parameters from the data. This 
activation function is a standard function like a sigmoid 
function. These functions are computed along with the 
weights and bias. Weights are patterns taken from input 
layer vector. Bias is an arbitrary seed value that promotes 
the activation values to be positive for the next layers as 
neural networks don’t work very well with the negative 
values. The activation functions are formed by a standard 
equation. This activation function is weights multiplied by 
activations plus bias. 

The entire procedure that we covered so far now is the 
forward propagation. So backward propagation is another 
aspect. The neural network often does learn all the 
parameters in first pass. So, there is a significant loss of 
information which can be retained using the backward 
propagation. The backward propagation is a process 
designed specifically for retracing the loss. It calculates the 
loss using metrics and then tries to apply loss optimizers. 
These loss optimizers are high end functions designed for 
converging the loss. The loss also generates a curve which 
needs to be converged. These loss optimizers are also 
known as converging algorithms. The most commonly used 
loss converging algorithm in deep learning is Gradient 
Descent. Calculus is the basis of this algorithm. The 
backward propagation uses similar type of loss optimizers 
and try to converge the loss generated in first activation 
layers. So basically, the entire neural network reiterates to 
generate the desired output. This single pass of one forward 
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propagation and backward propagation is considered as one 
epoch. One state-of-art neural network consist of minimum 
10 epochs. 

II. LITERATURE REVIEW

In 2014, Olga Russakovsky, Jia Deng, Hao Su, Jonathan 
Krause, Sanjeev Satheesh, Sean Ma, Zhiheng Huang, 
Andrej Karpathy, Aditya Khosla, Michael Bernstein, 
Alexander C. Berg, Li Fei-Fei proposed the ImageNet 
Large Scale Visual Recognition Challenge [1] is a 
benchmark in object category classification and detection 
on hundreds of object categories and millions of images. 
The challenge has been run annually from 2010 to present, 
attracting participation from more than fifty institutions. 
This paper describes the creation of this benchmark dataset 
and the advances in object recognition that have been 
possible as a result. They discuss the challenges of 
collecting large-scale ground truth annotation, highlight 
key breakthroughs in categorical object recognition, 
provide a detailed analysis of the current state of the field 
of large-scale image classification and object detection, and 
compare the state-of-the-art computer vision accuracy with 
human accuracy. They conclude with lessons learned in the 
five years of the challenge, and propose future directions 
and improvements. 

In 2015, Joseph Redmon, Santosh Divvala, Ross Girshick, 
Ali Farhadi propose YOLO [2], a new approach to object 
detection. Prior work on object detection repurposes 
classifiers to perform detection. Instead, they frame object 
detection as a regression problem to spatially separated 
bounding boxes and associated class probabilities. A single 
neural network predicts bounding boxes and class 
probabilities directly from full images in one evaluation. 
Since the whole detection pipeline is a single network, it 
can be optimized end-to-end directly on detection 
performance. Their unified architecture is extremely fast. 
Our base YOLO model processes images in real-time at 45 
frames per second. A smaller version of the network, Fast 
YOLO, processes an astounding 155 frames per second 
while still achieving double the mAP of other real-time 
detectors. Compared to state-of-the-art detection systems, 
YOLO makes more localization errors but is far less likely 
to predict false detections where nothing exists. Finally, 
YOLO learns very general representations of objects. It 
outperforms all other detection methods, including DPM 
and R-CNN, by a wide margin when generalizing from 
natural images to artwork on both the Picasso Dataset and 
the People-Art Dataset. 

In 2019, Hamid Rezatofighi, Nathan Tsoi, JunYoung 
Gwak, Amir Sadeghian, Ian Reid, Silvio Savarese propose 
Generalized Intersection over Union [3]. Intersection over 
Union (IoU) is the most popular evaluation metric used in 
the object detection benchmarks. However, there is a gap 
between optimizing the commonly used distance losses for 
regressing the parameters of a bounding box and 
maximizing this metric value. The optimal objective for a 

metric is the metric itself. In the case of axis-aligned 2D 
bounding boxes, it can be shown that IoU can be directly 
used as a regression loss. However, IoU has a plateau 
making it infeasible to optimize in the case of non-
overlapping bounding boxes. In this paper, they address the 
weaknesses of IoU by introducing a generalized version as 
both a new loss and a new metric. By incorporating this 
generalized IoU (GIoU) as a loss into the state-of-the art 
object detection frameworks, they show a consistent 
improvement on their performance using both the standard, 
IoU based, and new, GIoU based, performance measures on 
popular object detection benchmarks such as PASCAL 
VOC and MS COCO. 

In 2020, Hoel Kervadec, Jose Dolz, Shanshan Wang, Eric 
Granger, Ismail Ben Ayed propose a novel weakly 
supervised learning segmentation based on several global 
constraints derived from box annotations [4]. Particularly, 
they leverage a classical tightness prior to a deep learning 
setting via imposing a set of constraints on the network 
outputs. Such a powerful topological prior prevents 
solutions from excessive shrinking by enforcing any 
horizontal or vertical line within the bounding box to 
contain, at least, one pixel of the foreground region. 
Furthermore, they integrate their deep tightness prior with 
a global background emptiness constraint, guiding training 
with information outside the bounding box. They 
demonstrate experimentally that such a global constraint is 
much more powerful than standard cross-entropy for the 
background class. Their optimization problem is 
challenging as it takes the form of a large set of inequality 
constraints on the outputs of deep networks. They solve it 
with a sequence of unconstrained losses based on a recent 
powerful extension of the log-barrier method, which is 
well-known in the context of interior-point methods. This 
accommodates standard stochastic gradient descent (SGD) 
for training deep networks, while avoiding computationally 
expensive and unstable Lagrangian dual steps and 
projections. Extensive experiments over two different 
public data sets and applications (prostate and brain lesions) 
demonstrate that the synergy between our global tightness 
and emptiness priors yield very competitive performances, 
approaching full supervision and outperforming 
significantly DeepCut. Furthermore, our approach removes 
the need for computationally expensive proposal 
generation. 

III. METHODOLOGY

The methodology in this paper states an approach which 
gives a hypothetical approach towards pursuing the 
problem statement. The problem states designing a Deep 
Learning Network that will substitute the traditional editing 
procedures of inducing noise. This will save resource 
exhaustion. The methodology starts revolving around the 
problem of Image Processing. The applications of Image 
Processing are linked with the Convolutional Neural 
Network designed by Yann LeCun, et.al in Object 
Recognition with Gradient-Based Learning [5]. The 
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method proposed in that paper was having a fully functional 
neural network that takes the input as images and gives 
desired output. The convolutional neural network works 
like typical neural network with max pooling activation 
system for taking parameters from desired inputs after 
applying convolutional filters. This discovery was ground 
breaking yet in our system we require something more 
precise. 

Figure 1 : Convolution Neural Network [6] 

The first approach that we considered taking was using 
Object Detection algorithms designed specifically for Deep 
Learning. Object Detection was good approach to start as 
we wanted a specific algorithm that can blur the faces from 
videos after noise induction as for the application of news 
channels assuming the fact to blur face of potential crime 
victim. The object detection works on the principle of 
bounding box. These boxes detect the faces with certain 
cascades. Although we were able to find object detection 
algorithm saved us much of effort. You Only Look Once 
abbreviated as YOLO [2] is a high dimensional object 
detection algorithm designed for deep learning. The 
bounding boxes search for objects in every frame and detect 
them. The overlapping boxes are separated by using 
principle of Intersection over Union (IoU). YOLO was a 
potential algorithm for our problem as we would detect the 
faces in our video frames. The loss error and localization in 
the YOLO was pretty advanced and we were not much 
concerned about the metrics initially. 

Figure 2 : YOLO Object Detection Network [2] 

Since Object Detection only works with Detection 
mechanism but our problem wanted something more 
precise. The Image Segmentation is something that will 
solve our problem as Segmentation highlights specific unit 
of the image. Considering the segmentation, it particularly 

works for highlighting a specific portion to perform 
manipulation. This is very different from detection as the 
task of detection is to just spot the object in a frame and 
give output. We specifically want to separate the frame 
from the entire portion of video and induce noise in it. 

In our system we wanted image segmentation deep learning 
algorithm that uses object detection as its basis for specific 
detection of the faces. But before finding specific object 
detection linkage we decided to find image segmentation 
algorithms. The first algorithm that we came across was 
Deep Residual Network [7]. It is also known as ResNet 
commonly. The ResNet was developed on the basis of 
Residual Representations and Shortcut Connections. It was 
designed on the basis of famous DenseNet [8]. Obviously 
ResNet had its limitations but it was our basis to proceed 
further with the more developed form of Image 
Segmentation Deep Learning algorithms. 

Figure 3 :Deep Residual Network [7] 

Since many networks were curated for specific tasks, we 
had to expand our vision. The success we got specifically 
was when we also started considering deep learning 
autoencoders. A high-end network with many layers cannot 
always be sustainable and lead to bad space and time 
complexity. Under this notion we started our approach with 
autoencoders and we came across U-Net [9]. It was 
designed for Biomedical Image Segmentation and was a 
very advance level Image Segmentation algorithm. It is not 
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completely a form of Convolutional Neural Network. It is 
form of very dense convolutional autoencoder. It works on 
skip connections principle which makes it very much 
efficient. 

Figure 4 :U-Net [9] 

Since search of advance image segmentation algorithm was 
satisfactory after U-Net, we missed a very important point. 
In essence it was the object detection basis with image 
segmentation algorithm. U-Net is a powerful image 
segmentation algorithm, but it is a Semantic Image 
Segmentation network. We wanted something that could 
specifically create divisions in an entire video frame. This 
was only possible using the Instance Image Segmentation 
approach. We had to tilt our entire approach as the basis of 
the problem was deviating. This concept was thoroughly 
explained in Conditional Random Fields Meet Deep Neural 
Networks for Semantic Segmentation [10]. It highlights the 
major differences of semantic and instance segmentation. 

Figure 5 :Semantic Segmentation vs Instance 
Segmentation [10] 

The first instance segmentation algorithm that we came 
across was R-CNN [11]. It had an essence of the object 
detection approach and also would provide us with image 
segmentation. The issue was it was a semantic 
segmentation algorithm but we had to keep in pace with our 
main motive. Since only focusing on the aspect of the 
instance image segmentation was detrimental, we had to 
also consider algorithms that are curated to handle both the 
tasks. R-CNN is high dimensional Convolutional Neural 
Network that works on the basis of Region. It performs its 

operations using the bounding box regression method. It is 
a very mature and vast network which did gave us a new 
basis for our problem. 

We were aware that R-CNN might not be able to fulfill 
what is required and so it happened. The computational 
time required was very high. The algorithm was definitely 
a new start for overcoming some major problems but 
needed well developed optimization for efficient use. The 
computational efficiency was quite poor when compared 
with the classic YOLO. We wanted an algorithm that would 
provide computational ability as that of YOLO but get the 
job done. In that order we found an algorithm named SPP-
Net which definitely better than R-CNN, but was a visual 
recognition algorithm and Image Segmentation basis would 
again deviate. 

After a thorough search we came across Fast R-CNN [12]. 
This was developed by same author who contributed to the 
traditional R-CNN. The Fast R-CNN uses the principle of 
multi-stage pipeline by developing its basis for the Region 
of Interest (RoI) pooling layer. It has a truncated SVD for 
faster detection. SVD stands for Singular Value 
Decomposition. It trains very deep VGG-16 network 9x 
times faster than traditional R-CNN. 

Later we were even able to find more advance form of 
network known as Faster R-CNN [13]. It is the fastest form 
of traditional R-CNN. It is even faster than Fast R-CNN. 
Region Proposal Network is the basis of Faster R-CNN. It 
was first a part of the Fast R-CNN. The authors basically 
merged the both, i.e. Region Proposal Network (RPN) and 
Fast R-CNN. It continuously predicts all the objects and 
their respective scores at particular positions. 

Figure 7 :Comparison of Testing Time [14] 

99



Refactoring Faces under Bounding Box using Instance Segmentation Algorithms in Deep Learning for replacement of 
Editing Tools 

The next step in our problem was a real-time instance 
segmentation. This was possible when we found the Yolact 
algorithm [15]. It was the rightest algorithm for our 
problem because it covered all the criterions we were trying 
to fulfill. It produces very high-quality masks and is very 
robust. The concept of prototypes for masking has been 
induced in this network. The prototype generation branch 
also known as protonet predicts a set of n prototype 
efficient masks for the entire input. Its advance nature was 
enough to set our basis and move ahead with noise 
induction. 

Figure 8 :Yolact [15] 

Since we had found a network as our basis, the construction 
of network from scratch was eliminated, but the task of 
noise induction was there. Since noise was supposed to be 
induced in such a manner that the selected section would 
get blurred. We started formulating the hypothesis by the 
method of decolorization. Since Yolact creates high-quality 
masks which are separated by color codes as per the 
detected instance segmentation and objects. The idea was 
to decolorize the masks by making RGB codes to zero. 
Although decolorization happens but we want faces 
specifically. An extension to this problem was achieved by 
reducing the box size and removing masks. This approach 
would more of much be different than traditional transfer 
learning. As we were looking forward to reduce the 
computational complexity, we can use the transferred 
weights and make changes in the last layer. The section of 
the mask can be filled with noise instead of decolorization. 

IV. IMPLEMENTATION

The noise induction has many different techniques but we 
decided to go with the most basic i.e. Gaussian Noise [16]. 
It is a statistical noise having a probability density function. 
The Yolact (Lee, 2019) issues a pretrained model uses 
COCO dataset as current approach using ImageNet is 
nearly impossible due to lack of computational power. The 
weights are provided by the author. The backbone we used 
for weights is Resnet50-FPN. Transfer learning was 
performed by adding Gaussian Blur in the output layer. 
Mask was specifically compressed for faces and then noise 
was added. 

Figure 9 

B. Output Image :

Figure 10 

Results on Multiple Faces Input Image: 

Figure 11 

Results on Multiple Faces Output Image : 

Figure 12 
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E. Result on Input Video :

Figure 13 

Figure 14 

F. Result on Output Video :

Figure 15 

Figure 16 

V. CONCLUSION

In this particular paper we were able to find an approach to 
tackle the problem. Considering the fact, this paper imposes 
a curated hypothesis of various deep neural networks which 
can help one reach the desired outcome. Our approach in 
this paper creates a pathway for developers to solve the 
problem with images as well as videos. The project uses 
instance image segmentation algorithm with transfer 
learning approach to induce Gaussian Noise which is 
capable of replacing any heavy image/video editing tools. 
This application has much more to do in future. 
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Abstract - Cancer is the common problem for all people in the 
world with all types. Particularly, Breast Cancer is the most 
frequent disease as a cancer type for women. Therefore, any 
development for diagnosis and prediction of cancer disease is 
capital important for a healthy life. Machine learning 
techniques can make a huge contribute on the process of early 
diagnosis and prediction of cancer. Breast cancer is a 
dominant cancer in women worldwide and is increasing in 
developing countries where the majority of cases are 
diagnosed in late stages. The projects that have already been 
proposed show a comparison of machine learning algorithms 
with the help of different techniques like the ensemble 
methods, data mining algorithms or using blood analysis etc. 
This paper proposed now presents a comparison of seven 
machine learning (ML) algorithms: Support Vector Machine 
(SVM), K-Nearest Neighbo r(KNN), Naïve Bayes(NB), 
Decision Tree(DT),Random Forest(RF),Adaptive Boosting 
(AdaBoost),eXtreme Gradient Boosting (XGBoost) on the 
Wisconsin Diagnostic Breast Cancer (WDBC) dataset. For the 
implementation of the ML algorithms, the dataset was 
partitioned into the training phase and the testing phase. The 
algorithm with the best results will be used as the backend to 
the website and the model will then classify the cancer as 
benign or malignant. 

Keywords- Breast cancer classification,Data Visualization, 
benign, malignant, Support Vector Machin (SVM), K-Nearest 
Neighbor (KNN), Naïve Bayes (NB), Decision Tree (DT), 
Random Forest(RF), Adaptive Boosting (AdaBoost), eXtreme 
Gradient Boosting(XGBoost) 

I. INTRODUCTION

This research paper has gathered information from different 
papers based on breast cancer using machine learning and 
other techniques such as ultrasonography, blood analysis 
etc. The project by S. Gokhale, is using the 
ultrasonography(USG) technique which is a powerful 
method in detecting details about the breast mass that 
usually cannot be detected even by mammography. 
Another project by Pragya Chauhan and Amit Swami, 
which is based on the ensemble method usually used to 
increase the prediction accuracy of breast cancer. A Genetic 
algorithm based weighted average method that includes 
crossover and mutation is used for the prediction of 
multiple models. Further more, a project by Abien Fred M. 
Agarap uses different methods like GRU-SVM, NN, 
multilayer perceptron (MLP), softmax regression to 
classify the dataset into benign or malignant. A project by 
Priyanka Gupta shows the comparison of the lesser invasive 
techniques such as Classification and Regression Trees 
(CART), random forest, nearest neighbour and boosted 
trees. These four classification models are chosen to extract 
the most accurate model for predicting cancer survivability 
rate. Another project by Muhammet Fatih Aslan, Yunus 
Celik , and Kadir Sabanci, Akif Durdu that uses the blood 

analysis dataset from UCI. It draws results that are from 
methods like Extreme Learning. Machine (ELM), ANN etc. 
it also has an added MATLAB GUI environment that for 
classification with ANN. Furthermore a project by Yixuan 
Li and Zixuan Chen shows a performance evaluation using 
three indicators including prediction accuracy values, F-
measure metric and AUC values are used to compare the 
performance of these five classification models. Other 
experiments show that random forest model can achieve 
better performance and adaptation than other four methods. 
A project by Mumine Kaya Keles, which is a comparative 
study of data mining classification algorithms. Another 
project by Sang Won Yoon and Haifeng Wang that uses 
four data mining models are applied in this paper, i.e., 
support vector machine (SVM), artificial neural network 
(ANN), Naive Bayes classifier, AdaBoost tree. 
Furthermore, feature space is highly deliberated in this 
paper due to its high imapct on the efficiency and 
effectiveness of the learning process. Lastly a project by 
Wenbin Yue and Zidong Wang that shows the algorithms 
that helped them with the diagnosis and prognosis of their 
dataset. 

II. REVIEW OF LITERATURE

Ultrasound characterisation of breast masses by S. Gokhale 
written by proposed a system where they found that doctors 
have known and experienced that breast cancer occurs 
when some breast cells begin to grow abnormally. These 
cells divide more briskly and disperse faster than healthy 
cells do and continue to accumulate, form- ing a lump or 
mass that the may start causing pain. Cells may spread 
rapidly through your breast to your lymph nodes or to other 
parts of your body. Some women can be at a higher risk for 
breast cancer because of their family history, lifestyle, 
obesity, radiation, and reproductive factors. In the case of 
cancer, if the diagnosis occurs quickly, the patient can be 
saved as there have been advances in cancer treatment. In 
this study we use four machine learning classifiers which 
are Naive Bayesian Classifier, k-Nearest Neighbour, 
Support Vector Machine, Artificial Neural Network and 
random forest.Harmonic imaging and real-time 
compounding has been shown to enhance image resolution 
and lesion characterisation. More recently, USG 
elastography seems to be quite ncouraging. Initial results 
show that it can improve the specificity and positive 
predictive value of USG within the characterisation of 
breast masses. The reason why any lesion is visible on 
mammography or USG is that the relative difference within 
the density and acoustic resistance of the lesion, 
respectively, as compared to the encompassing breast 
tissue[1]. 
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Breast Cancer Prediction Using Genetic Algorithm Based 
Ensemble Approach written by Pragya Chauhan and Amit 
Swami proposed a system where they found that Breast 
cancer prediction is an open area of research. In this paper 
dierent machine learning algorithms are used for detection 
of Breast Cancer Prediction. Decision tree, random forest, 
support vector machine, neural network, linear model, 
adabost, naive bayes methods are used for prediction. An 
ensemble method is used to increase the prediction 
accuracy of breast cancer. New technique is implemented 
which is GA based weighted average ensemble method of 
classification dataset which overcame the limitations of the 
classical weighted average method. Genetic algorithm 
based weighted average method is used forthe prediction of 
multiple models. The comparison between Particle swarm 
optimisation(PSO), Dierential evolution(DE) and Genetic 
algorithm(GA) and it is concluded that the genetic 
algorithm outperforms for weighted average methods. One 
more comparison between classical ensemble method and 
GA based weighted average method and it is concluded that 
GA based weighted average method outperforms[2]. 

On Breast Cancer Detection: An Application of Machine 
Learn ing Algorithms on the Wisconsin Diagnostic Dataset 
by the Abien Fred M. Agarap. In this paper, six machine 
learning algorithms are used for detection of cancer . 
GRUSVMmodel is used for the diagnosis of breast cancer 
GRUSVM, Linear Regression, Multilayer Perceptron 
(MLP), Nearest Neighbour (NN) search, Softmax 
Regression, and Support Vector Machine (SVM) on the 
Wisconsin Diagnostic Breast Cancer (WDBC) dataset by 
measuring their classification test accuracy, and their 
sensitivity and specificity values. The said dataset consists 
of features which were computed from digitised images of 
FNA tests on a breast mass. For the implementation of the 
ML algorithms, the dataset was partitioned in the following 
fashion 70 percent for training phase, and 30 percent for the 
testing phase. Their results were that all presented ML 
algorithms exhibited high performance on the binary 
classification of carcinoma, i.e. determining whether 
benign tumour or malignant tumour. Therefore, the 
statistical measures on the classification problem were also 
satisfactory. To further corroborate the results of this study, 
a CV technique such as k-fold cross-validation should be 
used. The appliance of such a way won't only provide a 
more accurate measure of model prediction performance, 
but it'll also assist in determining the foremost optimal 
hyperparameters for the ML algorithms[3]. 

The purpose of the paper "Breast Cancer Prediction and 
Detection Using Data Mining Classification Algorithms: A 
Comparative Study” by Mumine Kaya Keles was to predict 
and detect breast cancer early even if the tumour size is 
petite with non-invasive and painless methods that use data 
mining classification algorithms. Therefore, a comparison 
of data mining classification algorithms was made with the 
Weka tool. In this paper, the Weka data mining software 
was applied to an antenna dataset so as to examine the 
efficacy of data mining methods in the detection of breast 

cancer. The dataset that was created had 6006 rows/values, 
5405 of which were used as the training dataset, while 601 
were used as the test data set. The dataset was then 
converted to the arff format, which is the file type used by 
the Weka tool. The 10-fold cross-validation was then used 
to obtain the most authentic results using the Knowledge 
Extraction based on Evolutionary Learning data mining 
software tool. Random forest performed the best during the 
10 fold cross-validation giving an average accuracy of 92.2 
percent[4]. 

“Machine Learning with Applications in breast cancer 
Diagnosis and Prognosis” by Wenbin Yue and Zidong 
Wang In this paper, they provided explanations of various 
ML approaches and their applications in BC diagnosis and 
prognosis wont to analyse the info within the benchmark 
database WBCD. ML techniques have shown their 
remarkable ability to enhance classification and prediction 
accuracy. Although many algorithms have achieved very 
high accuracy in WBCD, the event of improved algorithms 
remains necessary. Classification accuracy may be a vital 
assessment criteria but it's not the sole one. Different 
algorithms consider different aspects, and have different 
mechanisms. Although for several decades ANNs have 
dominated BC diagnosis and prognosis, it's clear that more 
recently alternative ML methods are applied to intelligent 
healthcare systems to supply a spread of options to 
physicians[5]. 

Analysis of Machine Learning Techniques for Breast 
Cancer Prediction by the Priyanka Gandhi and Prof. Shalini 
L of VIT university, vellore. In this paper, ML techniques 
are explored in order to boost the accuracy of diagnosis. 
Methods such as CART, Random Forest, K-Nearest 
Neighbours are compared. The dataset used is acquired 
from UC Irvine Machine Learning Repository. It is found 
that KNN algorithm has much better performance than the 
other techniques used in comparison. The most accurate 
model was K-Nearest Neighbour. The classification model 
such as Random Forest and Boosted Trees showed the 
similar accuracy. Therefore, the most accurate classier can 
be used to detect the tumour so that the cure can be found 
in early stage[6]. 

III. BACKGROUND

A. Data Visualization
Data visualization and machine learning techniques can
provide significant benefits and impact cancer detection in
the decision-making process.
1.Pairplot of breast cancer data
Basically, the pair plot is used to show the numeric
distribution in the scatter plot.Refer fig. 1
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Fig. 1 Pairplot of breast cancer dataset 

2.Counterplot Showing the total count of malignant and
benign tumor patients in counterplot.Refer fig. 2

Fig. 2 Counterplot 
3.Heatmap
In the below heatmap we can see the variety of different
feature’s value. The value of feature ‘mean area’ and ‘worst
area’are greater than other and ‘mean perimeter’, ‘area
error’, and ‘worst perimeter’ value slightly less but greater
than remaining features.Refer fig. 3

Fig. 3 Heatmap 

In the below correlation barplot only feature ‘smoothness 
error’ is strongly positively correlated with the target than 
others. The features ‘mean factor dimension’, ‘texture 
error’, and ‘symmetry error’ are very less positive 

correlated and others remaining are strongly negatively 
correlated.Refer fig. 4 

Fig. 4 Correlation Barplot 

B. Breast cancer Classification

Breast cancer classification divides carcinoma into 
categories depending on how they have spread or if they 
have spread at all. Classification algorithms predict one or 
more discrete variables, supported the opposite attributes 
within the dataset. data processing software is required to 
run the classification algorithms. the aim of classification is 
to pick the simplest treatment. Classification is vital 
because it allows scientists to spot, group, and properly 
name organisms via a uniform system. Classification and 
clustering are two widely used methods in data processing. 

C. Machine Learning

Algorithms Machine learning is an application of AI (AI) 
that gives systems the power to automatically learn and 
improve from experience without being manually 
programmed. Machine learning focuses and depends on the 
event of computer programs that will access the data 
provided and use it to learn for themselves. The method of 
learning begins with data or datasets, examples, 
experiences, or instructions, so they can then figure out a 
pattern and or improve them in the near future, if necessary. 

1.Support Vector Machine(SVM)

The objective of the support vector machine algorithm is to 
find a hyperplane in an N-dimensional space(N — the 
number of features) that distinctly classifies the data 
points.To separate the two classes of data points, there are 
many possible hyperplanes that could be chosen. Our 
objective is to find a plane that has the maximum margin, 
i.e the maximum distance between data points of both
classes. Maximizing the margin distance provides some
reinforcement so that future data points can be classified
with more confidence.

2.K-Nearest Neighbor(KNN) KNN (K- Nearest
Neighbours) is one among many supervised learning
algorithms utilised in data processing and machine
learning, it’s a classifier algorithm where the training is
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predicated “how similar” may be a data from other. It is a 
lazy algorithm. KNN works by finding the distances 
between a point and all the examples within the data, 
selecting the required number examples (K) closest to the 
point, then votes for the leading frequent label. 

3.Naïve Bayes(NB)

A Naive Bayes classifier may be a probabilistic machine 
learn- ing model that’s used for the classification tasks. The 
crux of the classifier is predicated on the Bayes theorem. 
Using Bayes theorem, we will find the probability of an 
event, as long as B has occurred. Here, B is that the 
evidence and A is that the hypothesis. the idea made here is 
that the predictors/ features are independent. that's the 
presence of one particular feature that doesn't affect the 
opposite. Hence it's called naive. 

4.Decision Tree(DT)

DTs apply a top-down approach to data so that given a 
knowledge set, they struggle to group and label 
observations that are similar between them, and appearance 
for the simplest rules that split the observations that are not 
the same between them until they reach a certain degree of 
similarity. They use a layered splitting process, where at 
each layer they struggle to separate the info into two or 
more groups, in order that data that fall under an equivalent 
group is most similar to every other. 

5.Random Forest(RF)

Random forests also known as random decision forests 
creates a large number of trees that achieve their output 
through ensemble learning methods for classification, 
regression. Bagging and feature randomness are the 
features it uses to construct those trees. The random forest 
has an advantage over the decision tree which, is that it does 
not overfit the data. 

6.Adaptive Boosting(AdaBoost)

Ada Boosting is best used to boost the performance of 
decision trees and this is based on binary classification 
problems.AdaBoost was originally called AdaBoost.M1 by 
the author. More recently it may be referred to as discrete 
Ada Boost. As because it is used for classification rather 
than regression.AdaBoost can be used to boost the 
performance of any machine learning algorithm . It is best 
used with weak learners. 

7.eXtreme Gradient Boosting(XGBoost)

XGBoost is a decision-tree-based ensemble Machine 
Learning algorithm that uses a gradient boosting 
framework. In prediction problems involving unstructured 
data (images, text, etc.) artificial neural networks tend to 
outperform all other algorithms or frameworks. However, 
when it comes to smallto- medium structured/tabular data, 
decision tree based algorithms are considered best-in-class 
right now. 

IV. BLOCK DIAGRAM

Fig. 5 Block diagram 

V. FUTURE WORK

A comparison between all the seven algorithms will be 
made. The algorithm that gives the best results will be 
supplied as a model to the website. 

VI. CONCLUSION

Breast cancer if found at an early stage will help save lives 
of thousands of women or even men. These projects help 
the real world patients and doctors to gather as much 
information as they can. By using machine learning 
algorithms we will be able to classify and predict the cancer 
into being or malignant. Machine learning algorithms can 
be used for medical oriented research, it advances the 
system, reduces human errors and lowers manual mistakes. 
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Abstract— Plant diseases can lead to a decrease in the 
incidence of Value of the agricultural product and output. 
This is critical to the Find out at an early stage about plant 
diseases for global health and Welfare. Wellbeing. Automatic 
detection of plant disease is becoming a Prominent area of 
science. It offers advantages for tracking the major fields of 
crops and helps to detect the signs of the when they are found 
on the leaves, disease.  

In this article, the focus mainly on discovering the diseases of 
plants and which will be reducing the loss of crops and thereby 
rising production effectiveness. Our planned work recognizes 
plant symptoms initial stage of diseases and classification of 
plant diseases using a Deep Learning (DL) technique, on the 
symptoms. A deep CNN is used to identify the diseases in the 
proposed method.  

Keywords—Plant disease, CNN (Convolutional neural 
network), classification, deep learning. 

I. INTRODUCTION

The issue of successful defense of plant diseases is closely 
linked to the problem of sustainable agriculture. 
Inexperienced use of pesticides will contribute to the 
creation of long-term resistance of pathogens, thus severely 
reducing the capacity to fight back.  

One of the foundations of precision agriculture is prompt 
and reliable diagnosis of plant diseases. Appropriate and 
timely detection of diseases, including early prevention, has 
never been more important for preventing needless waste of 
financial and other resources, thereby achieving healthier 
production in this changing environment. To identify plant 
pathologies, there are many ways. There are no obvious 
signs of certain illnesses, or the effect becomes apparent too 
late to respond, and a sophisticated examination is 
necessary in such cases. Most diseases, however, produce 
some kind of manifestation in the visual spectrum, so a 
qualified professional's naked eye inspection is the prime 
technique adopted in practice for detecting plant diseases.  

A plant pathologist should have strong analytical abilities 
to achieve accurate diagnosis of plant disease such that 
characteristic signs can be established. As amateur 
gardeners and hobbyists may have more trouble 
determining it than a trained plant pathologist, variations in 
symptoms suggested by diseased plants can lead to an 
improper diagnosis. An automated device designed to help 
recognize plant diseases by the appearance and visual 
symptoms of the plant may be of great help to amateurs in 
the gardening process and qualified professionals as a 
disease diagnostic verification system as well. Computer 

vision developments offer an opportunity to extend and 
improve the practice of accurate plant safety and expand the 
market for precision agriculture computer vision 
applications. For the identification and classification of 
plant diseases, the use of common digital image processing 
techniques such as color analysis and thresholding has been 
used. ANN is an information-processing paradigm of 
machine learning and cognitive science that was influenced 
by the way biological nervous systems, such as the brain, 
process information. In computer science and other 
research disciplines, neural networks or connectionist 
structures are a computational methodology focused on a 
broad collection of neural units (artificial neurons), closely 
mimicking the way a human brain solves problems with 
large clusters of axon-connected biological neurons. Each 
neural unit is related to many others, and in their effect on 
the activation state of the related neural units, interactions 
may be enforcing or inhibitory. Each individual neural unit 
can have a summation feature that adds together the values 
of all its inputs.  

The purpose of the neural network, while some neural 
networks are more abstract, is to solve problems in the same 
way that the human brain can do. Usually, current neural 
network projects operate with a few thousand to a few 
million neural units and millions of links, which are still 
many orders of magnitude less complex than the human 
brain and closer to a worm's computational capacity.  

When compared to other nations, 

The DL reduces conventional machine learning algorithms 
by reducing the computational time, error rate and it 
achieves a high rate of precision in the task of classification. 
Primary the Main aim behind our work is to identify plant 
diseases and with the aid of offering solutions to recover 
from diseases, about the CNN model.  

II. RELATED WORK

Mostly distinct machine learning in the early phases 
techniques for identifying plant diseases have been used. 
All systems obey the same steps below. Second, by using 
digital cameras, the photos are collected. After that, by 
using others, the images are preprocessed by preprocessing 
techniques.  

Next, the specialists extract the significant features of those 
pictures, and these are the characteristics provided to the 
classifier as data. The classification here precision depends 
on the kind of methods that are used in processing images 
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and extraction of features. It's a really complicated thing 
and a time-consuming process.  

Deep Convolutional neural networks in recent times (CNN) 
showed a substantial increase in image efficiency. 
Segmentation and grouping to improve classification in 
many fields, such as interactive, natural language, accuracy 
classifying. Adopted by the Computer Vision Community 
DL since the picture can be explicitly manipulated by DL.  

CNN is capable of Learn the features of the pictures 
automatically from the Datasets. It can extract the 
architecture from the same architecture, features that can be 
categorized in less time.  

In this section, the recent trends in using CNN and deep 
learning architectures in the agricultural application are 
discussed.  

A strong model called the Coevolutionary Neural Network 
(CNN) model has been proposed in the paper [3] to detect 
and identify various diseases caused by tomato leaves taken 
from the "Plant Village" dataset. To separate the diseases 
caused to the tomato leaves, CNN uses a pre-trained LeNet 
architecture to identify 10 different groups, achieving an 
accuracy of 94%.  

The use of leaves by CNN to identify cucumber leaf 
diseases pictures in [4].  They came to know, in their study, 
that two dangerous viral infections cause the leaves to be 
affected. Damaged: The Melon Yellow Spot Virus is one of 
them (MYSV) Using CNN and the Zucchini Yellow 
Mosaic Virus  

(ZYMV). Their approach, under the Four-Fold 
CrossValidation Strategy An accuracy of 94.9 percent was 
achieved.  

Hulya Yalcin et al. [6] used a CNN model for the 
identification and classification of the phonological stages 
of the various plants. He used pictures of the leaves for 
training and for checking the model. The phonological 
process of many plants is defined using a pre-trained 
AlexNet architecture. This model achieved 87 percent 
precision.  

In the paper [5], the author used LeNet architecture to 
classify soybean plant diseases. Three different types of 
images were used by the photographer, including grayscale, 
colored, and segmented images. The colored image 
provides an accuracy of 99.32 per cent following the 
classification. It is very easy to remove features from the 
colored images as compared to the grayscale and segmented 
images.  

The author proposed the CNN model in the paper [7] for 
automatic identification and classification of nutritional 
deficiencies and damage to apple trees. For grouping, the 

author also employed shallow methods. The author used 
Multilayer  

Perceptron for shallow techniques, and for CNN he used 
With AlexNet. The shallow strategies were compared to 
CNN. Shallow methods give an accuracy of 77% and CNN 
gives an accuracy of 97%.  

S. S. Sannakki and V. S. Rajpurohit, proposed a 
“Classification of Pomegranate Diseases Based on Back 
Propagation Neural Network” which mainly works on the 
method of Segment the defected area and color and texture 
are used as the features. Here they used neural network 
classifier for the classification. The main advantage is it 
Converts to L*a*b to extract chromaticity layers of the 
image and Categorisation is found to be 97.30% accurate. 
The main disadvantage is that it is used only for the limited 
crops.  

P. With R. Rothe and R. Here Hu's moments are used as a
distinctive characteristic, V. Kshirsagar introduced a
"Cotton Leaf Disease Identification using pattern
recognition techniques" that uses snake segmentation. The
BPNN classifier solves the various class problems with an
active contour model used to restrict the vitality within the
infection spot. 85.52 percent were found to be the average
classification.

An early and accurate strategy for the discovery of plant 
diseases is proposed by Kulkarni et al., using counterfeit 
neural system (ANN) and different techniques for image 
preparation. Various plant pathogens are ordered by a 
classifier based on ANN and the combination of surfaces, 
shading and characteristics is used to differentiate these 
diseases [5]. Since the strategy suggested depends on the 
structure.  

III. PROBLEM STATEMENT

With an early identification of disease, farm landowners and 
plant caretakers (in a nursery) will benefit a lot in order to 
prevent the worse from coming to their plants and let the 
human know what needs to be done beforehand for the same 
to work accordingly, in order to prevent the worse from 
coming to him too. In the agricultural industry, plant 
diseases cause significant production and economic losses. 
A daunting job is the treatment of diseases. The diseases or 
their symptoms, such as colored spots or stripes, are usually 
seen on a plant's leaves.   

IV. PROPOSED SYSTEM

The proposed methodology in this section, which 
recognizes a plant's illnesses. By considering the picture of 
a leaf and various techniques of image processing, the 
photos categorize them as if the leaf/plant were whether or 
not they have any illness.  
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The framework consists of several stages to achieve the 
precision of the disease detection that is shown in Fig.1. Our 
system operates in four phases that are listed below.  

Step 1: The dataset named “Plant-Village” is uploaded into 
the database for the analysis purpose.  

 Step 2: After uploading, the database will be Pre-processed 
such as image reshaping, rescaling, and conversion to an 
array format.   

Step 3: The dataset is partitioned into training and testing 
sets.  

Step 4: Constructed a CNN model. The training dataset is 
used as inputs to CNN and the weights are being adjusted 
to accurately recognize the disease.  

V. PROPOSED METHODOLOGY
ARCHITECTURE 

Fig. 1. Block Diagram of Proposed System 

In this section, the basic steps for plant disease detection and 
classification using processing on collected dataset are 
shown in above fig. 1  

A] Acquisition

The images of the plant leaf are captured through the 
camera. This image is in RGB (Red, Green And Blue) form. 
color transformation structure for the RGB leaf image is 
created, and then, a device-independent color space 
transformation for the color transformation structure is 
applied.   

B] Pre-processing

To remove noise in image or other object removal, different 
pre-processing techniques using ML is considered. Image 
cropping of the leaf image to get the interested image 
region. Image enhancement is carried out for increasing the 
contrast.   

C] Segmentation  using ML approach

Segmentation means partitioning of image into various part 
of same features or having some similarity. The 
segmentation can be done using various methods like otsu’ 
method,  clustering, converting RGB image into HIS model 
etc. 

D] Feature Extraction

Feature extraction plays an important role for identification 
of an object. In many application of processing data set 
feature extraction is used. Color, texture, morphology, 
edges etc. are the features which can be used in plant 
disease detection.   

E] Classification Using CNN:

After feature extraction is done, the learning database 
images are classified by using Naive bayes. These feature 
vectors are considered.  

The Dataset was taken from kaggle of PlantVillage dataset 
present online as such the code was also written on the 
online kernel of Kaggle for better computation and analysis 
of training loss and validation.  

The images which are collected in the dataset are all of 
different kinds of plants. Images having leaves of same kind 
of diseases are categorized into one folder. Later when 
model is training if any new input data comes having same 
features as of these data images, then that image will also 
get included in the existing database. And model gets 
smarter by the new features of the input image which may 
useful to categorize future input data. 

Fig. 2. Dataset 
Preprocessing images commonly involves removing 
lowfrequency background noise, normalizing the intensity 
of the individual particles images, removing reflections, 
and masking portions of images. Image preprocessing is the 
technique of enhancing data Furthermore, procedure of 
image preprocessing involved cropping of all the images 
manually, making the square around the leaves, in order to 
highlight the region of interest (plant leaves). During the 
phase of collecting the images for the dataset, images with 
smaller resolution and dimension less than 500 pixels were 
not considered as valid images for the dataset. In addition, 
only the images where the region of interest was in higher 
resolution were marked as eligible candidates for the 
dataset. In that way, it was ensured that images contain all 
the needed information for feature learning. Many 
resources can be found by searching across the Internet, but 
their relevance is often unreliable. In the interest of 
confirming the accuracy of classes in the dataset, initially 
grouped by a keywords search, agricultural experts 
examined leaf images and labeled all the images with 
appropriate disease acronym. As it is known, it is important 
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to use accurately classified images for the training and 
validation dataset. Only in that way may an appropriate and 
reliable detecting model be developed. In this stage, 
duplicated images that were left after the initial iteration of 
gathering and grouping images into classes were removed 
from the dataset.  

Training the deep convolutional neural network for 
making an image classification model from a dataset was 
proposed. Tensor Flow is an open source software library 
for numerical computation using data flow graphs. Nodes 
in the graph represent mathematical operations, while the 
graph edges represent the multidimensional data arrays 
(tensors) communicated between them. The flexible 
architecture allows you to deploy computation to one or 
more CPUs or GPUs in a desktop, server, or mobile 
device with a single API. Tensor Flow was originally 
developed by researchers and engineers working on the 
Google Brain Team within Google's Machine Intelligence 
research organization for the purposes of conducting 
machine learning and deep neural networks research, but 
the system is general enough to be applicable in a wide 
variety of other domains as well. In machine learning, a 
convolutional neural network is a type of feed-forward 
artificial neural network in which the connectivity pattern 
between its neurons is inspired by the organization of the 
animal visual cortex. Individual cortical neurons respond 
to stimuli in a restricted region of space known as the 
receptive field. The receptive fields of different neurons 
partially overlap such that they tile the visual field. The 
response of an individual neuron to stimuli within its 
receptive field can be approximated mathematically by a 
convolution operation. Convolutional networks were 
inspired by biological processes and are variations of 
multilayer perceptron designed to use minimal amounts 
of pre-processing. They have wide applications in image 
and video recognition, recommender systems and natural 
language processing. Convolutional neural networks 
(CNNs) consist of multiple layers of receptive fields. 
These are small neuron collections which process portions 
of the input image. The outputs of these collections are 
then tiled so that their input regions overlap, to obtain a 
higherresolution representation of the original image; this 
is repeated for every such layer. Tiling allows CNNs to 
tolerate translation of the input image. Convolutional 
networks may include local or global pooling layers, 
which combine the outputs of neuron clusters. They also 
consist of various combinations of convolutional and fully 
connected layers, with point wise nonlinearity applied at 
the end of or after each layer. A convolution operation on 
small regions of input is introduced to reduce the number 
of free parameters and improve generalization .One major 
advantage of convolutional networks is the use of shared 
weight in convolutional layers, which means that the same 
filter (weights bank) is used for each pixel in the layer; 
this both reduces memory footprint and improves 
performance. The layer’s parameters are comprised of a 
set of learnable kernels which possess a small receptive 
field but extend through the full depth of the input 

volume. Rectified Linear Units (Re LU) are used as 
substitute for saturating nonlinearities. This activation 
function adaptively learns the parameters of rectifiers and 
improves accuracy at negligible extra computational cost. 

Three hyper parameters control the size of the output 
volume of the convolutional layer: the depth, stride and 
zeropadding.   

1. Depth of the output volume controls the number
of neurons in the layer that connect to the same region
of the input volume. All of these neurons will learn to
activate for different features in the input. For example,
if the first Convolutional Layer takes the raw image as
input, then different neurons along the depth dimension
may activate in the presence of various oriented edges,
or blobs of color.

2. Stride controls how depth columns around the
spatial dimensions (width and height) are allocated.
When the stride is 1, a new depth column of neurons is
allocated to spatial positions only 1 spatial unit apart.
This leads to heavily overlapping receptive fields
between the columns, and also to large output volumes.
Conversely, if higher strides are used then the receptive
fields will overlap less and the resulting output volume
will have smaller dimensions spatially.

3. Stride controls how depth columns around the
spatial dimensions (width and height) are allocated.
When the stride is 1, a new depth column of neurons is
allocated to spatial positions only 1 spatial unit apart.
This leads to heavily overlapping receptive fields
between the columns, and also to large output volumes.
Conversely, if higher strides are used then the receptive
fields will overlap less and the resulting output volume
will have smaller dimensions spatially.

Web services play an important role in carrying data 
between the cloud and the bank database and give it to the 
machine usedto set up users as an interface.  

c) GSM Module Working

User account details are stored centrally on the cloud.
This shows account details of all account holder's bank
accounts. User will need to pick one of the transaction's
bank accounts. If the user wants to transfer the money or
debit the money from the account he will obtain OTP on
the mobile number registered.

The GSM module generates OTP from the bank side for
enforce authenticate [13] [14].

This OTP has to be reached to achieve the transaction.
Once the device has completed the transaction, it will
return to the homepage.

VI. CONCLUSION

To prevent losses, small holder farmers are dependent on 
a timely and accurate crop disease diagnosis. In this 
study, a pre-trained Convolutional Neural Network will 
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be fine-tuned, and the model will deploy online. The final 
result will be a plant disease detection app. This service 
is free, easy to use and requires just a smart phone and 
internet connection. Thus, the user’s needs as defined in 
this paper have been fulfilled. Due to this, a set of user 
guidelines would be required for commercial use, to 
ensure the stated accuracy is delivered. As the model was 
trained using a plain background and singular leaf, 
imitation of these features is best.   
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Abstract— Health care systems have become an irresistible 
market for companies developing chatbots based computer 
programs for patients and doctors. Healthcare system which 
energetically interacts with aged people/patients to gather 
information, monitor health condition and provide support, 
especially in case of post-hospital situations or in the home 
environment. Chatbots plays a leading role by including the 
function of vital helper and bridging the gap between patient 
and doctor. Powered by AI and machine learning, chat bots 
are forecasted to save health care cost when used in place of 
human or help them as an early step of helping to evaluate a 
condition and providing self-care recommendation. The 
proposed idea is to develop a chatbots system based on 
artificial intelligence which helps patients to figure out the 
disease and get the required medications The Chatbots are the 
computer programs that interact with the users using natural 
language. The chatbot stores the information in the database 
to identify the keywords from the sentences and make a 
decision for the query and answers the question. An hectic 
lifestyles to cope with fast pace more and more people are 
facing health problems irrespective of the age group. 
Healthcare system has thus become an inevitable part of every 
family. Getting efficient and quick healthcare becomes a 
necessity; therefore along with the generic approach there 
comes a need to adopt a parallel efficient and speedy approach 
known as Medical chatbot. It is an approach which can be 
adopted by individuals to get quick access to healthcare 
services. It is designed with an aim of providing health related 
care to the user in a small span of time with an ease.  

I. INTODUCTIONS

The medical chat bot is a software system that helps the user 
to get immediate suggestion related to their health. The 
medical chat takes input from the user as text message and 
according to that message the system predicts the health 
issue that the user is facing and recommends medicines for 
the same. The system helps the user to get an idea about the 
health issue on basis of the symptoms and name of the 
medicines for the instance. The system helps the user the 
most when he/she is not able to reach a doctor but requires 
attention for the health issues on a smaller scale. The system 
consists of UI through which the user will interact with the 
system and tell the system about their problem. Then 
related to given problem or symptoms the system will 
determine the health issue of the user and will recommend 
the medications for the same. Medicine suggestion will be 
based on the inputs with the matching data stored in the 
database. It has a list of symptoms and a medical dictionary 
stored as a clinical repository stored onto a database located 
on the server side.  

II. PROBLEM DEFINITION

The aim is to design a medical chatbot using web 
application that solve queries of a user regarding medicine 
and predicts the disease on effective symptoms. Chatbot is 
an Entity which imitate human discussion in its particular 
accepted set-up together with a text or vocal language with 
techniques such as Natural Language Processing (NLP). 
The aim of this system is to replicate a person’s discussion. 
The development of chatbot application can be done with 
making a user interface to send input and receive response. 
It is a system that interact with user by keeping the track of 
the state of interaction and recollecting the preceding 
commands to give functionality. The medical chat-bots can 
be developed by using artificial algorithms that scrutinize 
user's queries and recognize it and give reply to related 
query.  

III. BACKGROUND

The Medical Chatbot system is a great project. This project 
is designed for successful completion of a project on online 
health care system. The basic building aim is to provide 
immediate care to user related to their health related issues 
. Medical chatbot is a web-based application that is 
designed to understand the type health issue of a user based 
on the symptoms and suggest medicines accordingly This 
project aims at maintaining all the information pertaining to 
different health issues and different medicines. Project aim 
is to provide transparency in this field, make the process of 
obtaining immediate health care hassle-free and make the 
system of Medical Chatbot effective  

IV. IMPORTANCE

self-care recommendation. This system helps the patient to 
take proper medication and it is very user-friendly  

V. OBJECTIVES AND SCOPE

The medical chat bot is a software system that helps the user 
to get immediate suggestion related to their health. Thus, to 
study all these factors and provide solutions to those 
problems is the major objective of the project.  
The following are the objectives of the project:  
> To provide user friendly Interface.
> To reduce learning costs.
> To reduce the need for classroom training.
> To provide learning resources using different media
elements, such as text &graphics Scope:
The system currently takes user inputs and based on that
input tries to find out the symptoms for the health-related
issues. This can include consulting a doctor as per the health
condition.
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Healthcare monitoring through Smartphone has been 
increasing quickly for the last few years, due to its 
widespread and well-known nature. Even poverty is the 
major context of India. Majority of people’s income 
depends on food and daily wages. The public health service 
is not enough because the hospital services are mostly in the 
cities, where only 25% of one billion groups. So the cost of 
looking for such care is also increasing. The lack of right to 
health care is the main reason why the health status of the 
Indian population is disappointing. Health care systems 
have become an irresistible market for companies 
developing chatbots based computer programs for patients 
and doctors. Powered by AI and machine learning, chat bots 
are forecasted to save health care cost when used in place 
of human or help them as and early step of helping to 
evaluate a condition and providing  

VI. VI. PHASES

Phase 1: Planning & Analysis, Designing and 
Implementation.  
Planning & Analysis: Perform literature survey and find all 
the research gaps Prepare a report or synopsis to set a path 
that is to be followed After understanding the requirements 
and making the synopsis the development is to be started.  
Designing: In development the first step is to plan on how 
the project is to be done.  
Implementation: After both the steps are completed 
properly, the actual development is to be started taking help 
of the plans and designs created.  
Phase 2: Testing and Deployment.  
USE CASE 

Testing and Deployment: Various test have being carried 
by trial and error. The code has been rechecked and the 
needed corrections have been made. After Testing and 
approval, apply the proposed system.  

VII. DESIGN

1. ARCHITECTURE

2. SEQUENCE DIAGRAM

3. USE CASE
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VIII. RESULT

1. SEQUENCE DIAGRAM In this the chatbot part
shown where the system is interacting with the user.

IX. CONCLUSION

The study performed here consists of parameters analysis 
their associations and their correlation with each other in-
order to create a system which helps the system user to get 
immediate care related to their health situation with the help 
a user friendly interface and without any cost.  

The implementation of personalized medical helper heavily 
depends on AI sets off computer instruction as well as the 
training data as discussed in the paper. However it is still in 
the early stage and levels and faces some challenges, some 
of which have direct link to artificial intelligence  
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Abstract- Building an electronic democratic framework that 
fulfills the lawful necessities of officials has been a test for 
quite a while. Conveyed record advances is an energizing 
mechanical headway in the data innovation world. Blockchain 
advances offer a limitless scope of utilizations profiting by 
sharing economies.Security of advanced democratic is 
consistently the greatest concern when considering to execute 
a computerized democratic framework. With such amazing 
choices in question, there can be no uncertainty about the 
framework's capacity to verify information and shield against 
potential assaults. One way the security issues can be possibly 
understood is through the innovation of blockchains. 
Blockchain innovation begins from the basic structural plan 
of the digital currency bitcoin. It is a type of dispersed 
database where records appear as exchanges, a square is an 
assortment of these exchanges. With the utilization of 
blockchains a safe and vigorous framework for advanced 
democratic can be formulated.The point of this report is to 
diagram our proposition to explaining the issues of 
computerized casting a ballot by utilizing blockchain 
innovation. The principle angle behind building up a 
blockchain based framework for casting a ballot is to give a 
simple to utilize methods for leading decisions for different 
sorts of gatherings and associations. Vote checking is likewise 
made simple by the application since it is simply an issue of 
questioning the database. A decent application that can 
anticipate framework disappointments on a broadly utilized 
stage can pick up acknowledgment among the potential 
clients.  

Keywords— Blockchain, Ethereum, Solidity, Hash Algorithm 

I. INTRODUCTION

Casting a ballot, regardless of whether conventional 
expressive dance based or electronic democratic (e-casting 
a ballot), is the thing that cutting edge majority rules 
systems are based upon. In each majority rules system, the 
security of a political decision involves national security. 
The PC security field has for 10 years contemplated the 
potential outcomes of electronic democratic frameworks. 
With the objective of limiting the expense of having a 
national political race, while satisfying and expanding the 
security states of a political decision. 

 From the beginning of justly choosing up-and-comers, the 
democratic framework has been founded on pen and paper. 
Supplanting the conventional pen and paper conspire with 
another political decision framework is basic to restrict 
misrepresentation and having the democratic procedure 
recognizable and evident. Electronic casting a ballot 
machines have been seen as imperfect, by the security 
network, essentially dependent on physical security 
concerns. Enter blockchain innovation. A blockchain is a 
disseminated, permanent, indisputable, open record. These 
innovative highlights work through cutting edge 

cryptography, giving a security level equivalent as well as 
more prominent than any recently known database. The 
blockchain innovation is in this manner considered by 
many, including us, to be the perfect apparatus, to be 
utilized to make the new present day equitable democratic 
procedure.  

In this manner, in the event that we actualize blockchain 
innovation into evoting framework (Blockchain-
empowered e-casting a ballot (BEV)), every one of the 
votes can be recorded, overseen, tallied, checked, 
confirmed by the voters themselves and in any event, 
securing the voter character and protection.  
Building an electronic democratic framework that fulfills 
the legitimate prerequisites of administrators has been a test 
for quite a while. Appropriated record advances is an 
energizing innovative progression in the data innovation 
world. Blockchain advancements offer an endless scope of 
utilizations profiting by sharing economies. This 
undertaking expects to assess the use of blockchain as 
administration to actualize dispersed electronic democratic 
frameworks. The undertaking elicitates the prerequisites of 
building electronic democratic frameworks and 
distinguishes the legitimate and innovative impediments of 
utilizing blockchain as an assistance for acknowledging 
such frameworks.  

Security of computerized casting a ballot is consistently the 
greatest concern when considering to actualize an 
advanced democratic framework. With such grand choices 
in question, there can be no uncertainty about the 
framework's capacity to verify information and guard 
against potential assaults. One way the security issues can 
be conceivably unraveled is through the innovation of 
blockchain. 

II. PROBLEM DEFINITION

To propose conceivably another e-casting a ballot 
convention that uses the blockchain as a straightforward 
polling station. The target of such a plan is given a 
decentralized design to run and bolster a democratic plan 
that is open, reasonable and freely obvious. Web-based 
democratic - like a choice to paper polling forms or 
electronic democratic machines - has been recommended 
as an approach to support the number of dynamic voters, 
however perhaps even address political race security and 
respectability issues. 

III. III. PROPOSED SYSTEM

Voter: A voter, distinguished by one's open key, Vipub, is 
viewed as a substance that is allowed to make a choice 
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towards one of the up-and-comers. The voter, during the 
political race, will be called to settle on a decision, Ci that 
can run from a lot of predefined decisions, to fight messages 
Central Authority (CA): All together for the e-casting a 
ballot convention to give confirmation that lone qualified 
voters can cast a ballot, it was considered essential for a 
Focal Power to be presentedFor a client to be made a 
decision about qualified, one must validate oneself to the 
Focal Position, CA, and get a token that demonstrates one's 
qualification to cast a ballot. Vote: A vote is a message of 
predefined structure which will be compared to a bitcoin 
exchange. Ethereum stage It takes the vote of the client and 
gives updation-in the democratic mean a specific up-and-
comer.  

The development incorporate stages like: During the 
instatement of a political race a beginning agreement must 
be put on the blockchain. This beginning agreement 
contains the entirety of the data that will be important to 
approve the squares as they are put, guaranteeing that none 
are put after time, that none are put without the proper 
marked token.Voting stage: It is where the voter claims for 
a vote. At the point when they make their accommodation, 
the voter must incorporate the segment portions of this 
marked token (division of the token into its segment parts 
is too expensive gas on the blockchain to be viewed as 
possible).  

Checking stage: When the political decision has finished 
up, votes should be tallied. This stage enables every client 
to make just a single choice. Logging off: The enlisted 
client can log out from the framework. 

Fig 1: Voter Authenticates Himself And Casts Vote Image 
References:[5] 

IV. IV. METHODOLOGY

Agile programming improvement alludes to a gathering of 
programming advancement systems dependent on iterative 
advancement, where necessities and arrangements develop 
through cooperation between self-sorting out cross-
functional groups. Deft strategies or Coordinated forms for 
the most part advance a taught venture the executives 
procedure that supports visit assessment and adjustment, an 
authority reasoning that empowers cooperation, self-
association and responsibility, a lot of building best 
rehearses proposed to take into account quick conveyance 
of top-notch programming, and a business approach that 
adjusts improvement to client needs and friends objectives. 
Nimble advancement alludes to any improvement 
procedure that is lined up with the ideas of the Lithe 
Declaration. The Statement was created by a gathering 
fourteen driving figures in the product business, and mirrors 
their experience of what approaches do and don't work for 
programming advancement.  

Scrum is a subset of Agile. It is a lightweight procedure 
structure for light-footed improvement, and the most 
generally utilized one. A "process system" is a specific 
arrangement of practices that must be followed all together 
for a procedure to be predictable with the structure. (For 
instance, the Scrum procedure system requires the 
utilization of improvement cycles called Dashes, the XP 
structure requires pair programming, etc.)  
A Scrum procedure is recognized from other coordinated 
forms by explicit ideas and practices, isolated into the three 
classes of Jobs, Ancient rarities, and Time Boxes. These 
and different terms utilized in Scrum are characterized 
beneath. Scrum is regularly used to oversee complex 
programming and item advancement, utilizing iterative and 
gradual practices. Scrum essentially expands profitability 
and diminishes time to benefits comparative with 
exemplary "cascade" forms. Scrum forms empower 
associations to alter easily to quickly evolving 
prerequisites, and produce an item that meets advancing 
business objectives. A light-footed Scrum process benefits 
the association by pushing it to  

• Increase the nature of the expectations.
• Cope better with change (and anticipate the

changes)
• Provide better gauges while investing less energy

making them.
• Be more responsible for the task calendar and

state.
• 

V. FLOWCHART
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Fig 2: Block Added To Blockchain 
Image References: [6] 

Fig 3: DFD Level 1 

VI. RESULTS Fig 4: Home Page For Casting Vote 

In the above image, the home page is displayed where 
initially no vote is casted. The user will login and then cast 
a vote for any contestant i.e. Tom & Jerry. 
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Fig 5: First User’s Vote Casted 

After the user login, the vote has been casted to the 
contestant Tom. Henceforth, no vote can be casted to any 
of the other contestants. 

Fig 6: Vote Casted By Another User 

Another user logged in and casted a vote to the contestant 
Jerry. Once the vote is casted, no vote can be casted to any 
of the other contestants. If the user tries to vote again from 
the same account then an error message will be displayed.  

VII. FUTURE SCOPE

Our election scheme allows individual voters to vote at a 
voting district of their choosing while guaranteeing that 
each individual voters vote is counted from the correct 
district, which could potentially increase voter turnout.  
The future scope of the project includes the improvement 
in the security level of the complete system. In addition to 
that it would be necessary to meet some other confidential 
primitives to improve the security level of online voting 
system. The future improvement can also be done for voice 
verification, system crash and power failure so that the 
voters can vote with more assurance.  

We will introduce aadhar card based voting in which a 
person can vote only by using his aadhar card number 
which is unique for everyone and by which one voter can 
vote only once. 

VIII. CONCLUSION

Our implementation was tested on the Ethereum testnet 
network with different types and sizes of ballots. We used 

the smart contracts in Ethereum blockchain to keep a record 
of every user in our system as well as all the ballots and the 
information regarding them. We also utilized the smart 
contracts to achieve access control.  

Adapting computerized casting ballot frameworks to make 
the open discretionary procedure less expensive, quicker 
and simpler, is a convincing one in current society. Making 
the discretionary procedure modest and speedy 
standardizes it according to the voters, expels a specific 
power hindrance between the voter and the chosen 
authority and puts a specific measure of weight on the 
chosen authority. It additionally opens the entryway for a 
more straightforward type of majority rules system, 
enabling voters to express their will on singular bills and 
suggestions.  
Utilizing an Ethereum private blockchain, it is conceivable 
to send several exchanges for every second onto the 
blockchain, using each part of the shrewd agreement to 
facilitate the heap on the blockchain.  
We have proposed an electronic democratic framework 
dependent on the Blockchain innovation. The framework is 
decentralized and doesn't depend on trust. Any enrolled 
voter will be able to cast a ballot utilizing any gadget 
associated with the Web. The Blockchain will be openly 
undeniable and conveyed in a way that nobody will have 
the option to degenerate it.  
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Abstract— The unit which directs and deals with the demand 
and circulation of the blood is named as a blood donation center. 
The primary destinations of the blood donation centers are 
furnishing blood to the patients with insignificant blood 
transfusion blunder. This paper presents a top of the line 
framework to cross over any barrier between the blood givers 
and the individuals deprived for blood. Application for Blood 
Bank Management System is an approach to synchronize Blood 
banks and Hospitals with the assistance of Internet. It is a Web 
Application through which Registered Hospitals can check the 
accessibility of required Blood and can send Request for blood 
to the closest blood donation center or contributor coordinating 
with blood necessity and can be requested online as and when 
required. Blood donation center can likewise send a solicitation 
to another blood donation center for inaccessible blood. 
Individual ready to give blood can discover closest blood 
donation centers utilizing Blood Bank Management Android 
Application. The area of the blood donation center can likewise 
be followed utilizing maps. The blood is significant clinical 
supplies so it ought to be overseen well. As the blood donation 
center administration comprises of various manual advances, 
along these lines it will get hard for the blood donation centers 
to give an elevated level of exactness, unwavering quality, 
computerization in blood stockpiling and transfusion process. 
The framework proposed is separated into three portions, the 
principal fragment comprises Temperature sensor, IR sensor 
hubs which is introduced in rack of blood donation center, and 
the GSM Module for sending solicitation of blood to the givers 
and blood donation centers all these are interfaced with Arduino 
Mega. Second fragment comprises of wi-fi module for 
information move to the server and third section is showing the 
status of accessible blood stock. All the constant status identifies 
with the accessible blood supply of the blood donation center is 
are shown on website page, so the blood searcher can get the 
blood from their closest blood donation center.  

Keywords—Blood bank, Internet of Things, Arduino, GSM 

I. INTRODUCTION

Blood is a significant element in the medical field. There is 
need of blood for various sorts of sicknesses; the blood is 
gathered from the willful benefactors. Blood or the parts of 
blood are utilized to treat patients with ailments, for 
example, sickliness, malignant growth, blood issue, and 
those having medical procedure. Thus, the blood can't be 
assessed as far as the expense. Blood is having a moderate 
life expectancy of around 45 days inside endorsed span 
must be gotten use. Subsequently, blood is known to be the 
most basic component for human life alluded as "stream of 
life" so the blood must be overseen well to limit the blood 
misfortunes. There are four kinds of blood gatherings. The 
blood contained the few segments, for example, plasma, 
platelets and so on. contingent on the various sicknesses the 

distinctive kind of blood parts are given to the patient. Each 
of these can be utilized to treat a wide range of conditions. 
Among four blood bunch as A, B, AB and O, the blood 
bunch 'O' is known as widespread Donor since it tends to 
be transfused to any individual with any Blood gathering, 
and the AB blood bunch is known as the all inclusive 
acceptor. The blood can be put away for a restricted 
timeframe thus it requires consistent and steady assortment. 
This system that is going to be developed is Blood Bank 
Management System (BBMS). This is a IOT based system 
that is to be used by the blood banks or blood centers as a 
means to advertise the nationwide blood donation events to 
the public and at the same time allow the public to make 
online reservation and request for the blood. The system 
keeps the record of all the donors, recipients, blood 
donation programs, rejected bloods. For internal works and 
activities intranet is used and for interaction with public 
internet is used. This system also has the ability to keep 
track of the donor's donation records and the blood stock in 
the blood bank. This project intends to computerize the 
blood and donor management system in a blood bank in 
order to improve the record management efficiency due to 
the grown size of records of data.  
It gives a rich administration of blood, rundown of 
emergency clinics, blood donation centers and contributors 
on the web. The fundamental motivation behind this 
venture is to interconnect all the blood donation centers, 
emergency clinics, benefactors into a solitary system, 
approval, store  different information and data of blood and 
soundness of every person. This framework is utilized to 
store information over a Centralized server which comprise 
of database where the people's data can't be gotten to by an 
outsider. This application decreases the opportunity to a 
more noteworthy degree that is scanning for the necessary 
blood through blood donation centers and medical clinics. 
Hence this application gives the necessary data in less time 
and furthermore helps in faster dynamic.  
This framework that will be created is Blood Bank 
Management System (BBMS). This is an IOT based 
framework that will be utilized by the blood donation 
centers or blood focuses as a way to publicize the across the 
nation blood gift occasions to people in general and 
simultaneously permit the general population to reserve 
online spot and solicitation for the blood. The framework 
keeps the record of the considerable number of benefactors, 
beneficiaries, blood gift programs, dismissed bloods. For 
interior works and exercises intranet is utilized and for 
association with open web is utilized. This framework 
likewise can monitor the benefactor's gift records and the 
blood stock in the blood donation center. This venture 
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expects to automate the blood and giver the executives’ 
framework in a blood donation center so as to improve the 
record the board proficiency because of the developed size 
of records of information  

II. PROBLEM DEFINITION

The goal of the task is to give a way to the blood donation 
center to expose and publicize blood gift programs and to 
permit the plausible beneficiaries to make search and match 
the volunteer givers, and make demand for the blood. It 
gives an effective giver and blood stock administration 
capacities to the blood donation center by recording the 
benefactor and blood subtleties. It improves the 
effectiveness of blood stock administration by alarming the 
blood donation center staffs when the blood amount is 
beneath it standard level or when the blood stock has 
terminated. The Scope of the undertaking is that in a limited 
ability to focus gives client numerous offices. It gives an 
exquisite administration of blood, rundown of emergency 
clinics, blood donation centers and contributors on the web. 
The principle reason for this undertaking is to interconnect 
all the blood donation centers, medical clinics, contributors 
into a solitary system, approval, store different information 
and data of blood and wellbeing of each individual.The 
Scope of the venture is that in a limited capacity to focus 
gives client numerous offices. It gives an exquisite 
administration of blood, rundown of medical clinics, blood 
donation centers and benefactors on the web. The 
fundamental motivation behind this task is to interconnect 
all the blood donation centers, medical clinics, contributors 
into a solitary system, approval, store different information 
and data of blood and wellbeing of every person. This 
framework is utilized to store information over a brought 
together server which comprise of database where the 
people's data can't be gotten to by an outsider.  
At present, the general population can just think about the 
blood gift occasions through customary media means, for 
example, radio, paper or TV notices. There is no data with 
respect to the blood gift programs accessible on any of the 
entrance. The present framework that is utilizing by the 
blood donation center is manual framework. With the 
manual framework there are issues in dealing with the 
givers' records. The records of the contributor probably 
won't be kept securely and there may be missing of 
benefactor's records because of human blunder or debacles. 
Other than that, mistakes may happen when the staff saves 
more than one record for a similar contributor. There is 
likewise no brought together database used to keep the 
benefactors' records. Each bank is having their own records 
of givers. On the off chance that a contributor makes gift in 
various emergency clinic, no past records can be followed 
aside from if the benefactor brings along the gift testament. 
Thus, the benefactor is viewed as a newbie on the off 
chance that they make blood gift in another spot. Without a 
mechanized administration framework, there are likewise 
issues in monitoring the genuine measure of every single 
blood classification in the blood donation center. Moreover, 

there is likewise no caution accessible when the blood 
amount is beneath its standard level or when the blood in 
the bank has lapsed.  

III. FEASIBILITY STUDY

The achievability study is performed to decide if the 
proposed framework is practical thinking about the 
Technical, Operational and Economical elements. The 
proposed framework needs a Personal Web Server to serve 
the solicitations presented by the clients. The Web program 
is utilized to see the site page that is accessible inside the 
Windows working framework itself. All the necessary 
equipment and programming are promptly accessible in the 
market. Subsequently the framework is actually plausible. 
The proposed framework is operationally practical in view 
of the accompanying reasons. The client is profited more as 
the vast majority of his time is spared. The client is adjusted 
at his work environment. The expense of the proposed 
framework is practically insignificant when contrasted with 
the advantages picked up. As the fundamental equipment 
and programming are accessible in the market requiring 
little to no effort, the underlying speculation is the main 
expense caused and needn't bother with any further 
upgrades. Subsequently it is financially practical. 

IV. METHODOLOGY USED

Figure 4.1: Data Flow Diagram of the system 
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Figure 4.2: Block diagram of the system 

Figure 4.3: UML Diagram of the system 

Right now, the blood donation centers are associated with 
the distributed storage. The distributed storage gives the 
constant data identified with the accessible blood stock in 
each blood donation center. On the off chance that the blood 
is unavailable, at that point in such case the framework will 
give the contact subtleties of the blood givers of various 
blood groups. The principle point of this venture is to spare 
existences of individuals by giving blood. Our venture 
Online Blood Bank framework is grown with the goal that 
clients can see the data of close by emergency clinics, blood 
donation centers. This venture is created by three point of 
view for example clinic, blood donation center and 
patient/contributor. We have given security to verified 
client as new client need to enroll as indicated by their sort 
of point of view and existing client need to login. This task 
requires web association. This application we are creating 
assists with choosing the close by emergency clinic online 
right away by following its area utilizing GPS. This 
application diminishes the opportunity to a more prominent 
degree that is looking for the necessary blood through blood 
donation centers and emergency clinics. In this manner this 
application gives the necessary data in less time and 
furthermore helps in speedier dynamic.  

V. RESULTS AND DISCUSSION

Figure 5.1 Screenshot of the website 

Figure 5.2 Screenshot of the database showing entries 

Figure 5.3 Screenshot of the database showing results 

Blood bank centers and various organizations needs to 
register on website of blood bank. So that each blood bank 
is getting connected with the cloud so that data of available 
blood stock of every data registered blood bank is displayed 
on the webpage. Also the log related with blood stock also 
available on the webpage so that it become easy to cross 
check the data of the blood stock.  
The framework gives a philosophy to satisfy the necessity 
of blood to the patients/casualties without hurrying to the 
blood donation center to know the accessibility of the 
blood. An IR Sensors are associated with the Arduino board 
which consistently screens the status of the accessible 
bloodstock. The yield information gave by the Arduino is 
shown on the page utilizing the Wi-fi module so anybody 
gets to the site and acquired the data of accessible 
bloodstock continuously. It will lessen the labor required at 
the blood donation center to refresh the online information 
likewise decreases the endeavors of blood searcher of 
looking through bloodstock at each blood donation center 
site it limits the endeavors of blood searcher.  

VI. CONCLUSION

A Blood Bank is a software product suite designed modify 
to save the modified records. To improve the quality and 
management of blood bank and hospital health care 
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management in the areas of health process analysis and 
activity-based costing. Blood Bank Manager enables you to 
develop your organization and improve its effectiveness 
and quality of work. Managing the key processes efficiently 
is critical to the success of the pharmacy. Blood Bank 
Manager helps you manage your processes. A Blood Bank 
Manager provides all process management tool elements: 
modeling, analysis, and simulation. Documentation though 
an important part of a blood bank management, is a 
nonproductive exercise for the intellectual human being, 
whose ability lies in core areas of excellence. Hence a 
systematic approach to the way documents are managed, 
can transform your pharmacy retailing resources to its 
highest utility and advantage. The system provides a 
methodology to fulfil the requirement of blood to the 
patients/victims without rushing to the blood bank to know 
the availability of the blood. An IR Sensors are connected 
to the Arduino board which continuously monitors the 
status of the available bloodstock. The output data provided 
by the Arduino is displayed on the webpage using the wifi 
module so anyone accesses the website and obtained the 
information of available bloodstock in real time. It will 
reduce the manpower required at the blood bank to update 
the online data also reduces the efforts of blood seeker of 
searching bloodstock at each blood bank website it 
minimizes the efforts of blood seeker.  
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Abstract -The Lunar Roving Vehicle (LRV) is an electric 
vehicle designed to operate in the low-gravity vacuum of the 
Moon and to be capable of traversing the lunar surface, 
allowing the astronauts to extend the range of their surface 
extravehicular activities. It is a vehicle which has been widely 
used in the last three Apollo missions, and some of them have 
even been left behind in order to carry out exploration 
activities that could be monitored on the earth.  
According to sources, only 5% of the Moon has been explored 
till date, due to the massive expense of Lunar Projects, both 
manned and unmanned. Our aim is to develop a Self- Driving 
Lunar Rover, which can traverse through the Lunar surface 
which is resplendent with a number of craters unlike the 
surface of the earth easily. The project implements with the 
help of a hardware that is controlled by an application in 
order to control the movements of the rover.  

Index Terms – Self-driving, LRV, Moon exploration. 

I. INTRODUCTION

Moon exploration is still not considered a thing of the past. 
Future exploration missions to the moon will look at 
creating global maps of unprecedented quality. Due to the 
rotation of the earth and the moon, only one side or face of 
the moon is constantly visible from the earth. These 
exploration missions to the moon, and its mysterious 
surfaces, especially those situated around the Polar 
Regions and the dark side of the moon that is the side 
which is not visible from the earth, will require soft 
landings in order to map the surface, examine the volatile 
deposits and characterize the unusual environment which 
exists there.  
 Other plans for moon exploration also include plans to 
send humans to the moon, however this time it will not be 
to prove what man-kind can do, but instead it will 
ultimately explore how the moon could be used to support 
a new and growing spacefaring capability. Whilst on the 
moon the main aims will be to learn the skills and develop 
the technologies which are needed to live and work on 
another world.  
This project outlines the steps taken to design a more 
advanced moon rover to help with future exploration 
missions to the moon. The project has taken inspiration 
from previous moon rover designs, however these past 
designs are still very basic and there are various 
highlighted instances where improvements could be made. 
Such areas for improvements are; designing so that the 
moon rover has a more flexible ability to navigate around 
different terrains, to design to minimise energy usage to 
enable a maximum distance to be covered during the 
mission, and finally to design in the ability for the moon 

rover to negotiate terrain surfaces with different terrain 
surface quality and hardness.  

II. OBJECTIVES OF THE PROJECT

1. To develop a system that can make predictions and
decisions on the basis of images input as well as
sensors.

2. To provide a user-friendly and easy to understand user
interface to the users for effective control in manual
mode, and facile interaction with the user so that it can
be operated even by people with little experience in
technology.

3. To create a system which is able to handle all driving
tasks in all driving mode and under all environmental
conditions, just like human drivers.

4. To develop a device that makes its own driving
decisions, able to cope with all situations and
continuously keep learning from its environment and
decisions on that environment to maximize its output
over time.

III. ANALYSIS AND PLANNING

Getting a clear idea of the project title and doing research 
on it we will get our definition and after that then we will 
first create the Literature Survey of the project and do the 
whole documentation. After analysis, we will first study 
about it and do some research on it for our better 
understanding of the project and also get a rough picture 
about what would be our problem definition for the 
particular project.  
Phases of the project:  

Phase-1: System Planning: 

The Roving Vehicle has to be designed for maximum 
static and dynamic stability while simultaneously 
minimizing weight and volume. The stability and weight 
design considerations are constrained by the requirement 
that the Roving Vehicle be capable of carrying tools, 
science equipment, cameras, television and audio 
transmission equipment. In Addition, the vehicle has to 
remain statically stable on slopes of up to 45 degrees. The 
requirement results in one or two independent battery 
systems (each with sufficient energy to power the vehicle), 
Controller potentiometers, etc. The Circuit and logic 
protection techniques such as velocity limits on changing 
motor rotation direction and returning of hand controller 
to neutral for steering command will be used. All moving 
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parts has to be protected against dust, including 
hermetically sealing the wheel drive motors. 

Phase-2: System Analysis: 

The The analysis phase addresses the inquiries of the 
ventures in terms of working of the Self Driving Rover. It 
will help to understand the requirements for controlling it. 
During this stage, the venture group examines any current 
system(s), distinguishes improvement. This stage has three 
stages:   

1. An investigation procedure is created to manage the
venture group's endeavors. Such a methodology
typically incorporates an investigation of the current
status (called the as-is framework) and its issues, and
imagining approaches to plan and work further (called
the to-be framework).

2. The subsequent stage is necessities gathering (e.g.,
through meetings, bunch work-shops, or surveys) so
that the system can be upgraded with new technologies

3. The examinations, framework idea, and models are
consolidated into a report called the framework
proposition, which is introduced to the task support and
other key leaders (e.g., individuals from the
endorsement board of trustees) who will choose whether
the undertaking should keep on pushing ahead.

Phase-3: System Design: 

The At the beginning, the first parts to be modeled are the 
back wheels. Since the wheels are meant to be attached to 
the motor (with a double axis, 1 pointing to the right and 
another to the left), a cylindrical axle with an appropriate 
length and internal radius has to be built. Instead of having 
the hexagonal cavity the shape of the hollow inner cylinder 
is changed to match the motor’s axle. Special attention is 
given to the fact of wheels as both will move along at the 
motor speed. This is not the case for the 2 front wheels.  

However, the axles modelled are completely different, as 
these are meant to rotate around a vertical imaginary axle. 
This movement is limited to 45 degrees rotation to each 
side. Both wheels are designed in an L shape, with a 
cylindrical and a rectangular end. The latter is always 
parallel to the paddle and has a cut where an elastic has to 
be wrapped around and connected to paddle. Both ends of 
each axle are connected by a a bar to guarantee the wheels 
move simultaneously to the sides.   

Phase-4: Implementation and Deployment 

Once This phase comes after a total comprehension of 
framework necessities and details, it's the genuine 
development measure in the wake of having a total and 
shown plan for the mentioned framework. In the Software 

Development Life Cycle, the real code is composed here, 
and on the off chance that the framework contains 
equipment, at that point the usage stage will contain design 
and tweaking for the equipment to meet certain necessities 
and capacities.  

In this stage, the framework is fit to be conveyed and 
introduced in client's premises, prepared to get running, live 
and gainful, preparing might be needed for end clients to 
ensure they realize how to utilize the framework and to get 
acquainted with it, the usage stage may take quite a while 
and that relies upon the intricacy of the framework and the 
arrangement it presents.  

Phase-5: System Maintenance 

In the implementation phase of the project, we will include 
the bug fixes and changes that we find in the testing phase 
of the project.   

In this stage, intermittent support for the framework will be 
completed to ensure that the framework won't become 
outdated, this will incorporate supplanting the old 
equipment and consistently assessing framework's 
presentation, it additionally incorporates giving most recent 
updates to specific segments to ensure it satisfies the 
correct guidelines and the most recent innovations to 
confront current security dangers. These are the primary six 
periods of the System Development Life Cycle, and it's an 
iterative cycle for each venture. 

IV. METHODOLOGY

We have used cameras which will be mounted on the 
highest point of our rover’s body to allow it to get an 
unobstructed view of its surroundings. The raspberry 
pi sits inside the rover’s body to protect it from any 
environmental damage. The camera instructs the 
Raspberry pi about the path ahead which then signals 
the wheels to move or change directions accordingly.  

Any equipment used in space will have to be able to 
handle extreme conditions like extremely low 
temperatures and pressure. Although this project is 
supposed to be a prototype of how the self-driving 
functionality will be used and how it will be helpful, 
we still have to take care and make it as close to the 
desired product as possible.  

We will use pi-camera for demonstration purposes. It 
is tempting for us to look up for an advanced, highly 
expensive camera and put it up as a component in our 
project but one of the underlying motives of our 
project is to reduce the cost of space exploration.   

Like any other successful experiment, the best results 
can be achieved only through a trial-and-error process 

130



Self-Driving Lunar Rover 

and we believe that making our project first with a pi 
camera will provide us a foundation to work with. 
Another reason for using the pi camera is its 
compatibility with Raspberry pi board 3, which will be 
acting as the central processing unit for this project. 
The Raspberry pi will also be connected to a motor 
which will be responsible for the movement of the 
rover via an axle wheel system.  

V. SCOPE AND FEATURES

The current scope of the project is that it can be used to 
take reference from, in the future unmanned missions to 
the inner planets, such as Mars, apart from being used for 
Lunar exploration activities specifically. Hence, we 
theorize a few of the points contributing towards the future 
scope of this project accordingly:  

1. It can be used by various private as well as government
organizations as a cheaper alternative as it is
unmanned. Manned spacecrafts are much more
expensive as it includes the cost of living in space.
Technologies such as radio waves will replace the
Bluetooth module in order to send signals to the earth
and back.

2. The project can be extended in order to enable the
Rover to collect samples of Lunar Dust from various
parts of the Moon, even those that we haven’t been able
to reach yet.

3. The rover can also be made faster so that it achieves a
rate by which it can take one round across the moon in
less than 2-3 months.

4. Also, it can be used to detect any asteroids passing by,
or those that crash on the surface and collect samples
or detect any threats, etc.

VI. EXPECTED OUTCOME

The project provides an autonomous system that is able to 
traverse on its own by making use of smart technologies as 
well as report on its user interface which is independent 
from back-end server which keeps it loosely-coupled with 
its functionality hence increasing the efficiency of web 
application. The camera and sensors are functioning as well 
as the user interface correctly displays all the functions to 
be performed which is user friendly and easy to make any 
changes to as per the need.   

The application efficiently updates the data in real-time and 
enables downloading and customization of algorithms and 
data uploading which makes it very flexible, and enables it 
provide more insights. The reporting user interface makes 
it user friendly and easy to handle.  

The rover can be controlled with the help of the android 
application that has been developed by using Bluetooth for 
connectivity. The camera when connected to the Raspberry 
Pi is able to capture images and the IR sensor is able to 
detect devices. It achieves autonomy and also reduces the 
weight of the rover hence, minimizing costs. Customization 
of algorithm and data is possible which makes the system 
flexible.  

A Self-Driving Lunar Rover could be the future of Lunar 
Rovers. That is it can move around by itself when it is 
powered up using solar energy, without any human 
supervision, thus saving time and labour. It is an 
autonomous smart device, which would be able to traverse 
day and night with the help of the stored energy. It can help 
achieve minimal errors as there is less human interaction 
involved. Also it will lead to fewer accidents and casualtie 

VII. CONCLUSION

By using various technologies, we have been successful in 
implementing the analysis and application development 
phase of the rover by implementing an easy to use Graphic 
User Interface which is easy to understand. Various 
algorithms have been used that will work well and provide 
the required output in a less amount of time. Other 
hardware functionalities like camera and IR sensor have 
also been integrated with Raspberry Pi and tested 
effectively.  

 Till date, a number of Rovers have been sent to the moon 
along with manned as well as unmanned spacecrafts in 
order to carry out exploration activities. However we have 
been able to explore only 5% of the total surface of the 
moon. Hence to overcome this disadvantage of existing 
systems we are implementing this project. Now with our 
Self- Driving Lunar Rover, we can traverse the surface of 
the moon without stopping, and it does not require 
monitoring 24/7. Thus, we can reduce the chance of 
human errors and in turn prevent casualties whilst also 
reducing the time required to explore the moon as it will 
keep moving continuously and avoid obstacles with the 
help of a Camera and AI.  
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Abstract – The Blockchain technology is responsible for 
developing a next step in the decentralized approach for  
creating applications. This paper aims at explaining the 
architecture of Blockchain Technology as well as how it 
works. Blockchain is one of the technology that has created 
a disruptive change in many industries. Currently, 
Blockchain is being used in several places and there are 
many more applications of Blockchain yet to be discovered 
and implemented. Blockchain is characterized by its 
decentralized nature, integrity of the data stored in the 
chain and its openness. Due to these characteristics, another 
place where Blockchain can be used is to release 
government funds for a project. Usually when a project is 
allocated funds, there is no knowledge as to how these funds 
are being used and a large part of it is never shown in 
records due to corruption. To solve this problesystem has 
been proposed using Blockchain to provide the 
transparency.  

I. INTRODUCTION
Moving money across borders is a slow and expensive 
process. Due to the global economic rules, many of 
which are related to the fight against money laundering 
(AML), financial institutions must be properly oriented 
in a complex bureaucracy when processing such 
payments, observing the norms of international law. It 
takes a lot of time. According to the Block data research, 
it turned out that cross-border payments processed using 
blockchain-based solutions are much faster than those 
that pass through the traditional financial system. Today 
the world is getting digital in all aspects. Blockchain 
technology is an upcoming technology and said to be one 
of the most promising technologies which would 
revolutionize the world. These days blockchains are 
being used in Supply chains, Identity management, 
Cross-border payments, Cryptocurrencies and many 
more places. Blockchain finds a wide range of 
applications, this is mostly due to its characteristics. 
Some of the most important characteristics of blockchain 
include its decentralized nature, transparency, 
consistency and security of data, immutability, non-
corruptibility, low cost and speed. The use of blockchain 
in Government sector can cause radical changes in the 
administration and management. It can reduce corruption 
by providing transparency in every transaction.  

II. OBJECTIVES AND SCOPE OF THE
PROJECT 

This project will make fund transfer easy by essential 
usage of blockchain. In the context of government fund 
releasing, trust in an intermediary and on the transactions 
that are made is necessary.  
Therefore, we can implement the fund release system 
using a blockchain.  

The following are the objectives of the project: 

1. · The Blockchain enables parties to trade in a more
reliable way, reducing the risk of default without the
need to reveal confidential information to
demonstrate worthiness. Assets recorded on the
Blockchain are considered reliable sources with only
validated transactions.

2. · By automating processes and removing
intermediaries, the Blockchain could shrink the
timeline of transaction processing from the client’s
order to the effective settlement. Information would
be delivered nearly instantaneously between both
parties, the risk of errors would be reduced, and
efficiency would be improved.

3. · Transaction costs would be drastically reduced since
there would be no more intermediary fees. If used by
banks, the Blockchain would help them save US$20
billion according to a study performed by Santander
Innoventures5. For the Luxembourg fund industry,
this could have a major impact as cross-border fund
distribution costs are a major burden for
Luxembourg-based funds.

4. · Verifying and tracking information would be easier
with Blockchain time-stamped information. The
Blockchain would enable a more secure audit trail
and reinforce AML/KYC processes. It would also
offer enhanced security and a lower complexity of
compliance by linking multiple entities to each other.
The Blockchain provides a common source of
information, allowing users to instantaneously share
encrypted updates about clients’ records.

Scope: 

This analysis models has a great scope in current scenario 
and in future. The current scope is that we have 
traditional model of fund transfer which is less secure 
hence we can easily observe cases of bank fraud. This 
project will help to get rid of the problems we are facing 
and In this project we will be discussing the basics and 
applicability of blockchain in different domains. More 
particularly, this paper discusses the use of blockchain 
technology for tracking the government f unds. When the 
government issues funds for projects, often a large part 
of it is unutilized and is barely used for the actual project, 
one of the main cause being corruption. So, if 
blockchains are introduced here, everyone can track all 
the amount regarding when and where it is being utilized. 

III. FEATURES OF THE PROJECT

Security 

The financial sector is notoriously hack-prone. Its attack 
surfaces are broad, namely due to proprietary banks 
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managing centralized systems where a single point of 
failure can trigger exposures of the whole. With 
blockchain’s distributed network, though, banks 
eliminate those single points of failure. Every transaction 
recorded in a blockchain. ledger undergoes a 
complicated set of encryptions interconnected with the 
next. The result is an unalterable series of coded data 
“blocks,” each dependent on the rest in the ledger’s 
serial. It presents one of the best cyber-defenses against 
hacks and fraud in today’s IT ecosystem.  

Speed 

Blockchain can manage, approve and log any transaction 
instantaneously. This technology directly contrasts 
today’s often manual authentification, verification and 
data-sharing finance workflows banking and finance 
professions still rely upon to conduct services.  

· Transparency and Traceability

At its core, blockchain is a digital recording system. It 
offers unprecedented visibility into the entire lifespan of 
a transaction or value exchange within a bank’s 
operations, plus reduces the need for expensive and time-
consuming third-party verifications along a payment 
process or funds transfer.  

Risk and Cost Management 

Together, a hard-to breach, decentralized· Security  
data system streamlining transactions  reduces 
many of the top security concerns for banks. Error and 
fraud rates drop while administrative costs decrease, 
while also near-eliminating the need for redundant 
storage of customers’ sensitive financial data.  

IV. PROPOSED METHODOLOGY

Blockchain technology relies on a digital and distributed 
ledger which operates in a transparent environment 
without the need for a trusted authority to validate 
information. Transactions are validated by miners—
specific nodes in the Blockchain network dedicated to 
verify, authorize, validate, and record transactions. This 
ledger contains the history of all verified transactions 
while multiple copies of this unique ledger are 
distributed to all participants across the network. Even if 
Blockchain technology cannot be granted as entirely 
mature for the time being, we should consider that it will 
be the case in the near future. Blockchain technology is 
therefore based on a network of computers (the “nodes”) 
and open algorithms and protocols (the “consensus”) as 
opposed to traditional centralized systems that rely on 
trust between different actors. Blockchain is the 
technology behind Bitcoin, but its applications go far 
beyond cryptocurrencies. The Blockchain leverages so-
called “Smart Contracts,” in which terms are 
implemented in a computer language and can execute 
themselves when specific conditions are met. A large 
number of applications can be built up using Smart 
Contracts, having no link with Bitcoin or 
cryptocurrencies.  

The main characteristics of Blockchain technology are: 

1. Fast transaction settlement
• Transactions are processed directly from peer to

peer without intermediaries
• Ledgers are automatically updated
• Both sides of the transactions are executed

simultaneously
2. Low cost
• Resources used to validate transactions are mainly

computing power that cost less than traditional “man
power”

• Less use of intermediaries
• No reconciliation work is required
3. Transparent & auditable
• Blockchain is an open source technology operated

by a set of actors called miners
• All transactions are visible and traceable within the

ledger
• All accounts are visible on a pseudo-anonymous

basis
4. Reliable
• Blockchain technology is resilient and does not have

any single point of failure 

• Transactions processed in the Blockchain are
immutable and irrevocable.

V. HOW DOES IT WORK

1. Two parties agree on a transaction. The first party
sends a message to the second one containing specific
information: the reference to the previous transaction,
the amount, the second party’s public key, and other
parameter information specific to the type of
transaction. The first party signs the message with his
private key.

2. The Blockchain alerts miners all around the
Blockchain network of the pending transaction.

3. All transactions that happened in a given timeframe
are grouped in a block in order to be validated by
miners. Each block has a unique identifying number,
creation time, and reference to the previous block.

4. Verification is accomplished by miners who compete 
to resolve complex cryptographic computational 
work. The first miner who resolves it publishes the 
results to the whole network. Blockchain technology 
relies on a digital and distributed ledger which  
operates in a transparent environment without the 
need for a trusted authority to validate information. 
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5. When a block is validated, it is added to the chain of
all previously validated blocks, forming the
Blockchain.

VI. DESIGN AND IMPLEMENTATION

1) PROPOSED SYSTEM

In the context of fund releasing, trust in an intermediary 
and on the transactions that are made is necessary. 
Therefore, we can implement the fund release system 
using a blockchain. Below is a basic block diagram of 
how the blockchain will work here. The transaction here 
is paying the supplier to buy raw materials for the project. 
The process basically starts with a transaction. This 
transaction is represented by a block. This block contains 
details of the transaction like the amount, the payer, the 
payee and the purpose of the transaction along with a 
transaction ID.  

Now a block containing the information mentioned, is 
broadcasted into the network. The nodes (people in real) 
involved in the network, validate the transaction. After 
this validation, the block along with a timestamp is added 
to the blockchain. The transaction can then be enforced. 
All of the transactions thus submitted will be recorded in 
the decentralized ledger and will be visible to everyone 
publicly.  

Screenshot of User Login Page 

VII. CONCLUSION

Thus, this project will make fund transfer easy by 
essential usage of blockchain.  

In the context of government fund releasing, trust in an 
intermediary and on the transactions that are made is 
necessary. We even have to consider the access and 
privacy challenges though. Even then, with further 
enhancements, this blockchain model can provide a 
transparency in all the government transactions.  

In this project there will be no discrepancies of any kind. 
Because of the decentralized ledger all the transactions 
can be verified and cannot be altered. The money that is 
released can be tracked, anyone and everyone can find 
out how the money is being used.  

Such a blockchain will surely reduce the ongoing 
corruption It will create a huge impact on the economic 
development of a country. Finally, blockchain 
technology has a huge potential. Storing data across a 
peer-to-peer network, the blockchain removes a number 
of risks that come with data being held centrally.  

Therefore, we can implement the fund release system 
using a blockchain.  
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Abstract - Engineers and researchers in the automobile 
industry have tried to design and build safer automobiles, but 
traffic accidents are unavoidable. Today, traffic safety is one 
of the main priorities of governments. Road accidents may not 
be stopped altogether, but can be reduced. Driver emotions 
such as sad, happy, and anger can be one reason for accidents. 
At the same time, environment conditions such as weather, 
traffic on the road, load in the vehicle, type of road, health 
condition of driver, and speed can also be the reasons for 
accidents. 

Considering the importance of topic, identifying the factors of 
road accidents has become the main aim to reduce the damage 
caused by traffic accidents. Data mining allows users to 
analyze data from many different dimensions or angles, 
categorize it and summarize the relationships identified. 
Technically, data mining is the process of finding correlations 
or patterns among dozens of fields in large relational 
databases. One of the key objectives in accident data analysis 
is to identify the main factors associated with a road and 
traffic accident. Association rule mining is used to identify the 
various circumstances that are associated with the occurrence 
of an accident. Patterns involved in dangerous crashes could 
be detected if we develop accurate prediction models capable 
of automatic classification of type of injury severity of various 
traffic accidents. These behavioral and roadway accident 
patterns can be useful to develop traffic safety control policies. 

Keywords: Environment,traffic,association rule 

I. INTRODUCTION

The vast amount of earth population (i.e., 70 percent) will 
move to urban areas, thus forming vast cities. Such cities 
require a smart sustainable infrastructure to manage 
citizens’ needs and offer fundamental and more advanced 
services. “A Smart City is a city well performing in a 
forward-looking way in the following fundamental 
components (i.e., Smart Economy, Smart Mobility, Smart 
Environment, Smart People, Smart Living and Smart 
Governance), built on the ‘smart’ combination of 
endowments and activities of self-decisive, independent 
and aware citizens”. 

II. BACKGROUND:

India alone generates 1,00,000 tonnes solid waste per day 
which is higher than many countries daily waste generation 
together. Large metropolis like Mumbai & delhi generates 
9,000 metric tonnes & 3,800 metric tonnes per day. Waste 
Mznzgement in India falls under the purview of the Union 
Ministry of Environment, Forests and Climate Change 

(MoEF&CC). In 2016 this ministry released the Solid 
Wastage Management (SWM) Rules, 2016, these rules 
replaced the Municipal Solid Wastages (Management and 
Handling) Rules, 2000 which had been in place for 16 
years.[1]Urban India (about 377 million people) generates 
62 million tonnes of municipal solid waste each year, of this 
about 43 million tonnes (70%) is collected and 11.9 million 
tonnes (20%) is treated. About 31 million tonnes (50%) is 
dumped in landfill sites.With changing consumption 
patterns and rapid economic growth it is estimated that 
urban municipal solid waste generation will increase to 165 
million tonnes in 2030. 62 million tonnes annually averages 
out to 450 grams of waste per person per day. However, 
there is a lot of variability in per capita waste generation in 
India, daily household municipal solid waste (MSW) 
generation ranges from 170 grams per person in small 
towns to 620 grams per person in large cities.Segregation 
at collection source points, transportation and scientific 
disposal methods of waste are not occurring which results 
in degradation of environment and poor quality of life.. 

III. PROBLEM DEFINITION

A growing population and economy, which means 
increased volumes of waste generated. This puts pressure 
on waste management facilities, which are already in short 
supply.Increased complexity of the waste stream because 
of urbanisation and industrialisation. The complexity of the 
waste stream directly affects the complexity of its 
management, which is compounded when hazardous waste 
mixes with general waste. 
To overcome the problem of dustbins overflowing and to 
prevent the breeding of mosquitoes and other germs, we 
need to design Smart Waste Management System. 
The project is analysis based project hence the features of 
this project are as: 
1. Better accuracy in regards to algorithms used to perform

certain analysis
2. Analysis on real time data set (Original dataset)
3. Works on the data collected in current situation hence

gives updated information which proves to be more
efficient.

4. Data connected to cloud hence no loss of data

IV. OBJECTIVES

The proposed system would be able to automate the solid 
waste monitoring process and management of the overall 
collection process using IOT (Internet of Things). 
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The Proposed system consist of main subsystems namely 
Smart Trash System(STS) and Smart Monitoring and 
Controlling Hut(SMCH). 
In the proposed system, whenever the waste bin gets filled 
this is acknowledged by placing the circuit at the waste bin, 
which transmits it to the receiver at the desired place in the 
area or spot. 
In the proposed system, the received signal indicates the 
waste bin status at the monitoring and controlling system. 

V. LITERATURE SURVEY

• In [1] Eunice David Likotiko, Devot ha Nyamb o ,
investigated Real time and continuous reporting of
wastelevel status from the bins ensures the clean and
green environment and wellbeing of the citizen in a city.

• In [2] Theodo rosAna gnosto poulo Arkady Zaslavs ky,
et. al has proposed a system architecture which
incorporates a dynamic scheduling model as asolution to
solid waste collection in Smart Cities.

• The extensive study in [3] objectively measured the
project work in the implementation of smart garbage
Management system using IR sensor, microcontroller
and GSM module.

• The authors of the paper [4] found Hazardous materials
form the next class of waste. In this category, two major
subdivisions canbe identified, infectious materials and
toxic waste.

• As proposed by [5] The paper focuses on more energy- 
efficient IoT as an enabler of various applications
including waste management.

• The authors from [6] paper propose an innovative
dynamic routing algorithm which is robust in case of
truck malfunction due to Overload or damage.

VI. METHODOLOGY

Artificial intelligence models perform well in prediction 
tasks and could be successful in establishing forecasting 
models for municipal solid waste. The use of machine 
learning algorithms can reliably predict monthly USW 
generation by being trained through a waste generation time 
series.We will be using predictive analysis of waste 
generation through the implementation of decision trees-
based machine learning, support vector machines and 
artificial neural networks. The IoT Technology, focuses on 
the devices adopted to record and transfer ambient 
information, like: RFID can be used for tagging an object, 
and so gives a unique iden- tifier to each smart thin. Sensors 
and WSNs enable the measurement of physical quantities 
and the transformation to digital signals, which are 
processed wirelessly by an ad- hoc network infrastructure . 
Low-power radio communi- cations and low-cost 
embedded devices enable sensors to incorporate RFID tags 
. Actuators are adopted to stimu- late and give feedback to 

digital systems by interacting, in the physical layer, with the 
infrastructure . Future Internet provides interconnection to 
smart things with IPv6 over Low Power Wireless Personal 
Area Networks (6LoW- PAN) protocol, which is a 
modified version of IPv6 for low- power embedded devices 
. In addition, many IoT archi- tectures are built on Cloud 
Infrastructure (i.e., OpenIoT) , enabling the concept of 
Infrastructure as a Service (IaaS) . Furthermore, the 
interconnected smart phones , form networks which serve 
as WSN gateways for IoT systems . For instance, in the 
waste collection example, collection truck drivers can use a 
smart phone network enabling mes- saging with the waste 
management infrastructure and thus realize dynamic 
scheduling and routing . Finally, the WSN/IoT’s strength is 
that it can combine diverse technolo- gies to support 
dynamic models for the efficient waste man- agement in 
SCs. The software analytics, focuses on the following 
components: (i) the Decision Support System (DSS), which 
depicts the inference process 

A robust dynamic routing algorithm is proposed in order to 
handle truck malfunction due to overloading or damage. 
The algorithm is suitable for both fleet of LCTs and HCTs. 
The routing algorithm is robust and extends the dynamic 
routing algorithm. we propose a robust dynamic routing 
algorithm which handles the case of LCTS and HCTs 
malfunction due to truck overloading or damage. The 
algorithm can be applied in both scenarios 1 and 2, since 
both LCTs and HCTs of the heterogeneous fleet can suffer 
from malfunction. Moreover we evaluate both scenarios 
w.r.t. operational costs reduction and it is proved that
Scenario 2 is more cost efficient that Scenario 1. The
incorporation of HCTs causes a reduction of the waste
collection operational costs because route trips to the
dumps are reduced due to high waste storage capacity of
these trucks. Bins are emptied by LCTs when instructed by
a certain dynamic scheduling algorithm; specially designed
for the specifications of LCTs. Consequently, HCTs collect
waste from full depots and empty it to dumps when
instructed by another certain dynamic scheduling
algorithm; specially designed for the specifications of
HCTs. In this paper, however, we will not focus in any of
the certain dynamic scheduling algorithms; neither for
LCTs nor for HCTs. Instead we will focus on robust
dynamic routing; handling truck malfunction, and cost
efficiency by incorporating depots and HCTs. There are
two scenarios regarding the waste transportation from bins
to dumps.

VII. TOOLS AND SOFTWARE

The physical infrastructure involves the following compo- 
nents:(i) waste bins, (ii) pneumatic pipes, (iii) the fleet of 
trucks, (iv) depots, (v) dumps; and the following features: 
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(i) bins location, (ii) recycling of inorganic waste and (iii)
proc- essing of organic waste. Bins can be further
categorized according to the type of waste that they stock
to: (i) organic,(ii)glass, (iii) paper, (iv) plastic, (v) metal,
and (vi) toxic. The location of each bin differs according to
their presence out- doors or underground. The fleet of the
available trucks is characterized as homogeneous or
heterogeneous according to the capacity the trucks can
store. For instance, when the fleet of trucks has similar the
same capacity, it is character- ized as a homogenous fleet.
On the contrary, when the fleet of trucks has different
technical characteristics with variable capacity, it is
characterized as a heterogeneous fleet. Depots are
intermediate waste storage areas within the city. The
proposed system also requires: •RFIDs for identification
tagging with 6LoWPAN, •Capacity sensors for measuring
the waste volume per bin, •Actuators which lock the lids if
a capacity threshold is reached, •Wireless antennas to
transmit sensor data to the system infrastructure.

VIII. RESULTS AND DISCUSSION

The study performed here will result in the prevention of 
the dustbins overflowing and breeding of the mosquitoes. 
At the same time we can be notified before-hand whether 
the bin will overflow or not which will help us to change 
the bins and keep our surroundings clean and tidy. 

IX. CONCLUSION

This survey’s focus is on more energy-efficient IoT as an 
enabler of various applications including waste manage- 
ment. Specifically, it aims to present a large set of models 
dealing with the efficient waste management. Special atten- 
tion is paid on the waste collection. We present efforts for 
the intelligent transportation within the context of IoT and 
Smart Cities for waste collection. 

Waste collection in past years was treated in a rather static 
way. The proliferation of sensors and actuators enable 
dynamic models as well. In this paper we propose an 
innovative dynamic routing algorithm which is robust in 
case of truck malfunction due to overload or damage. The 
proposed algorithm extends work done in and can be 
incorporated both in homogenous and heterogeneous fleets 
as well. 

X. FUTURE SCOPE

Our future work is focused on the definition of an effective 
IoT-enabled model for waste collection, which will touch 
on the incorporation of high capacity waste trucks as mobile 
depots. In addition, waste bins are placed to optimize 
comfort of residents. How- ever, as part of the future work 

we will be looking at bin con-nectivity constraints that may 
affect their placement, for example, the output power of a 
communicating sensor would need to be set too high which 
may drain the battery faster. In this case, the bin may be 
placed somewhere where energy consumption is more 
efficient. The current scope of the project is up-to the 
analysis phase i.e. analysis can be at a better level of 
Machine learning. 
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Abstract— The system will recognize the signboards with the 
help of a camera using machine learning. But only this is not 
enough because sometimes boards are not present at 
appropriate locations. To overcome this, integration of maps 
into our system will also be done to increase accuracy. This 
system is being developed to auto-detect over speeding of cars 
in certain areas such as schools, hospitals, etc. to detect the 
signboards on Indian Roads. As the signboards are sometimes 
not easily visible or missing, at such times the driver may over 
speed his/her car in a particular area where there is a speeding 
limit. As a solution to this, a novel object detection model such 
as Tensor Flow lite will be used for detecting various traffic 
signs and maps API for added accuracy. We our able to detect 
sign boards which our present on roads. But sometimes it may 
occur that sign boards are not present or our not visible or 
sometimes broken. To solve this problem, we have integrated 
Bing speed limit ape which will provide us with speed limit of 
different roads. Also, for getting current speed of the user we 
our using the accelerometer which is present in most of the 
devices.  

Index Terms — Object Detection; Machine Learning; Android 
Development; OCR Recognition; Speed Limit API 

I. INTRODUCTION

Day by day vehicles are increasing on the road. So as the 
safety concerns should increase. Risk of accidents due to 
over speeding vehicles in low-speed regions is also 
increasing exponentially. Often the safety of the driver as 
well as passengers is compromised. Even the safety of 
school areas as well as hospital areas is compromised to a 
certain extent. To overcome this problem a system is been 
developed know as Warning System for Driver. With the 
help of this system the driver will be warned about 
exceeding the speed limit. Also, an alert about the same will 
be given to the driver. Alert can be in any form -sound, 
voice etc. This has to be done in a way that it does not create 
privacy issue for the customer. Even the data collected from 
this system will be used as a crowd source data for better 
implementation. And for increasing the accuracy of the 
system maps API will also be integrated. 

II. RELATED WORK

In order to ensure pedestrian safety and vehicle speed limits 
in areas with high pedestrian density/residential areas, a 
system to detect the traffic density/ school areas/ residential 
areas and accordingly warn the driver about the speed limit 
for vehicles. The participating teams may use vision-based 
systems which sense the speed limit signs or sign boards for 

schools/hospitals/accident prone areas etc. and may decide 
upon the safe speed value with which the vehicle need to 
operate. The system needs to provide a warning to the 
driver, if the speed limits are breached. For the purpose of 
demonstration, the warning may be provided using an LCD 
or a seven-segment simple display and a buzzer. The sign 
boards for the purpose of demonstration needs to be made 
according to IRC standards and the same can be used by the 
system for demonstration purposes.  

Over speeding is one of the major causes of accidents all 
around the world. In India the majority of the drivers do not 
follow the speed limit sign boards which are attached on the 
side of the road. Many times, these sign boards are not 
visible to the driver or sometimes it's broken. For this 
problem to be solved an alert system to driver is to be 
developed. This system will alert the driver about his/her 
speed. Whenever the driver is over speeding, he/she will get 
an alert with the help of voice or sound. The main 
motivation behind this project is to help reduce the number 
of accidents in any part of the world.   

As all know the number of accidents is increasing day by 
day. To reduce the number of accidents in a low-speed area 
we have come up with the system. Main objective is to warn 
the driver in any way possible so that he/she can slow down 
his/her speed in a low-speed area. By detecting the sign 
boards of various low speed areas such as schools, 
hospitals, accident prone area etc. an alert to the driver can 
be given on entering such type of area.   

The application will be developed with a built-in map 
which can help user or the driver for basic map-based 
functionalities such as navigation etc. and also, maps can 
also be for the implementation of the crowd source from 
our system. This mapping system and the application as a 
whole can also be used by other two vehicles also. 

III. LITERATURE SURVEY

A writing literature review surveys overview insightful 
articles, books, papers, gathering procedures and different 
assets which are pertinent to a specific issue, zone of 
research, or hypothesis and gives a setting to an exposition 
by recognizing past research. Research recounts a story and 
the current writing causes us to recognize where we are in 
the story as of now. It is up to that composition a paper to 
proceed with that story with new research and new points 
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of view yet they should initially be comfortable with the 
story before they can push ahead.   

A literature review is a summary of studies related to a 
particular area of research. It identifies and summarizes all 
the relevant research conducted on a particular topic. It is 
important that your literature review is focused. Therefore, 
you should choose a limited number of studies that are 
central to your topic rather than trying to collect a wide 
range of studies that might not be closely connected. 
Literature reviews help you accomplish the following:   

• Evaluate past research
Collecting relevant resources will help you see what
research has already been done. This will also help avoid
duplication.
• Identify experts
It is important to identify credible researchers who have
knowledge in a given field, in order to seek their help if you
get stuck with certain aspects of your research.
• Identify key questions
Your ultimate aim is to bring something new to the
conversation. Collecting resources will help you determine
the important questions that need to be addressed.
• Determine methodologies used in past studies
Knowing how others have approached a particular topic
will give you the opportunity to identify problems and find
new ways to research and study a topic. If the reported
methodology was successful, you can use it and save time
that you would otherwise be spending on optimization.

IV. BACKGROUND

As per a survey conducted by live Mint in the year 2018 
more than 1.5 lakh people died due to accidents in India 
only. Out of these around 93k people died because of over 
speeding of vehicles on the road. Over speeding is one of 
the major causes of accidents all around the world. In India 
the majority of the drivers do not follow the speed limit sign 
boards which are attached on the side of the road. Many 
times, these sign boards are not visible to the driver or 
sometimes it's broken.   

For this problem to be solved we have come up with an 
alerting system to driver. This system will alert the driver 
about his/her speed. Whenever the driver is over speeding, 
he/she will get an alert with the help of voice or sound. 

In this system the major concern is detecting the sign boards 
on the roads. This is done with the help of cameras installed 
on the car. The camera will detect the sign board and will 
apply object detection model on the data received. With the 
help of object detection output we will get the speed limit 
of the roads. Once the region of interest from the image is 
captured by the camera, classification algorithm to classify 
the type of speed limit sign board will be applied. 

V. PROPOSED SYSTEM

With the features discussed in the above section: Initially 
we will get the data from the cameras in the form of images. 
After getting images, object detection will be applied apply 
on it. The object detection model gives us the region of 
interest from each and every image. After getting the region 
of interest, classification algorithm will be applied on it to 
find out the type of the speed limit. This is the way we can 
get the speed limit of a particular road. For increasing the 
accuracy of the project, implementation of speed limit API 
will be done which will give the speed limit of each and 
every road. After getting the speed limit, checking will be 
done with the current speed of the driver. If the current 
speed is more than the speed limit, the system will alert or 
warn the driver with a sound effect or voice.  

Features of the project include: 
• Object Detection:
In this part of the project, we are taking the input from the
cameras and applying an object detection model on it. With
the help of object detection, we will get the region of
interest from it. Once we get the region of interest, we can
apply classification algorithms to find out the type of speed
limit.
• Maps API:
We have also integrated Maps Speed limit API to increase
the accuracy of the project. With the help of speed limit
API, we get the predefined speed limits of all the roads.
• Alerting:
We are alerting or warning the driver with the help of sound
or voice on increasing the current speed from the speed
limit got from the above steps.
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VI. ANALYSIS

The proper analysis for the system will help us to improve 
the ability to define the scope of the project and manage the 
project within that scope. It will also help us to learn how 
to identify and sequence the tasks, estimate duration of 
tasks, control variances, manage costs, and utilize 
resources. This will also help in understanding the 
qualitative and quantitative techniques for identifying, 
analysing, and mitigating risk, as well as the best ways and 
times to apply these techniques to the project environment. 

Our system is mainly focus on safety of customers. The 
users who use are system can use it as a normal navigation 
system as well as the safety tool for their day to day needs. 
In future the stakeholders might want to invest in this 
application as public safety is concerned. This application 
can also be undertaken by ant governing bodies who can 
implement this system for the safety of the citizens.   

This project is the alert or the warning system to the 
driver. With the help of this project there is a chance of 
reducing the number of accidents happening. The 
importance of this project is because of the increase in the 
number of accidents happening due to over speeding of 
vehicles. Hence, there is great importance of this project in 
day-to-day life.   

Importance of the project are as follows: 

• Warning system for drivers is primarily designed
to try to reduce the number of accidents.

• Correct use of this system will drastically reduce
the number of casualties.

• It can also be implemented in autonomous cars
which are increasing day by day.

The model requirements of are project are as follows: 

1. Android:

The Application developed is in Android Studio. The IDE 
to develop Android Apps. Android Studio is the official 
integrated development environment for Google's Android 
operating system, built on JetBrains' IntelliJ IDEA software 
and designed specifically for Android development. It is 
available for download on Windows, macOS and Linux 
based operating systems.  

2. Maps API:

The Roads API returns the posted speed limit for a given 
road segment. In the case of road segments with variable 
speed limits, the default speed limit for the segment is 
returned. The accuracy of speed limit data returned by the 
Roads API cannot be guaranteed. The speed limit data 
provided is not real-time, and may be estimated, inaccurate, 
incomplete, and/or outdated.  

3. Firebase:

Firebase is Google's mobile platform that helps you quickly 
develop high-quality apps and grow your business. Firebase 
can help you tackle demanding challenges, whether you’re 
a developer, marketer, or product manager. Firebase tools 
work together so that mobile teams can improve app 
performance while gaining valuable user insights. 

VII. RESULT AND DISCUSSION

This system will be developed to auto-detect over speeding 
of cars in certain areas such as schools, hospitals, etc. to 
detect the signboards on Indian Roads. As signboards are 
sometimes not easily visible or missing, at such times the 
driver may over speed his/her car in a particular area where 
there is a speeding limit. 
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VIII. CONCLUSION

To refine the system if a user passes by a signboard and if 
that particular area is not on the maps, they will be added to 
the map. The other users will get an option to confirm such 
an event. If 90% of the users agree, then the low-speed area 
will get added on to the map. By this, all the users will get 
an indication that they are passing by a school/hospital and 
they need to lower the speed of the car. This system will 
also be useful in accident-prone areas apart from schools 
and hospitals. 

Therefore, we will be able to analyse all the requirements 
and necessity from the driver and pedestrian safety point of 
view and made sure the product is beneficial to both of 
them. Making sure the product is able to fill the gaps and 
study is able to overcome and reduce the number of 
accidents in low speeding areas.  

IX. FUTURE SCOPE

The current scope of the project is up-to the analysis phase 
i.e., analysis can be at a better level of Machine learning
and we have a future scope of the project are:

• Neural Networks in Forensic Science.

• Use of image processing in analysing the accident
has happen and giving the information of it to the nearby
hospital and police station.  Every project has some gaps in
it. No project is 100% efficient. There are some gaps in this
project too. They are as follows:

1. Maps as well as object detection model is running
on the same mobile phone so a good quality handset is
required.

2. The camera used should be of a better quality and
high specifications so as to get a better image of the sign
board
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Abstract— Computerization and information systems now 
need data analysis techniques that are very simple, safe and 
easier to analyze. Maintaining quality and accuracy in data 
processing is also needed. Modern healthcare systems are 
described as highly complex and expensive. This can, 
however, be minimized by enhancing health record 
management, and blockchain technology. To provide 
distributed records of money-related transactions which 
were not dependent on centralized authorities or financial 
institutions, Blockchain was first implemented. 
Breakthroughs in blockchain technology have led to 
enhanced transactions involving medical records, insurance 
billing, and smart contracts, allowing permanent data 
access and protection, as well as providing distributed data. 
One important benefit of the healthcare industry's use of 
blockchain technology is that it will reform the 
interoperability of healthcare databases, offering improved 
access to patient medical records, device monitoring, drug 
databases, and hospital assets, including the entire life cycle 
of a device inside the blockchain infrastructure. Access to 
the medical history of patients is crucial to accurately 
administer drugs, with blockchain being able to 
significantly change the system of healthcare services. 
Several ideas are discussed in this work to strengthen 
existing limitations in healthcare systems using blockchain 
technology, including mechanisms and instruments to 
assess the efficiency of such systems.  

Keywords—Blockchain; Healthcare; Smart Contract; 
Secure Healthcare System. 

I. INTRODUCTION

In this age of organizational computerization, companies 
rely mostly on future forecasts by taking historical data 
into account. The constant development of the Internet of 
Things (IoT), Cloud and Edge Computing and Big Data 
are increasingly demanding new methods for managing 
distributed and decentralized systems. In addition, the 
enforcement of reliable, trusted, and verifiable services is 
crucial in the era of those areas, as the amount of network 
connected user data and insecure devices is unparalleled 
and rising. For clinical diagnosis and treatment in 
healthcare, electronic medical records (EMRs) are also 
highly sensitive private information. Sharing EMR is 
seen as a promising solution to improving the quality of 
healthcare facilities, speeding up biomedical findings, 
and reducing medical costs. Many private clinics and 
hospitals, however, typically use internal networks to 
keep track of their patients, but do not exchange data with 
other healthcare institutions, adding to the complexity 
and cost of medical service and the Knowledge Zone 
phenomenon.  

A reliable data sharing infrastructure is required to be 
built to resolve these problems of the current healthcare 
system. The ongoing developments in the field of the 
Internet of Things (IoT) have exponentially expanded the 
range of data and access transfer communication between 
remote devices connected to the internet. Therefore, 

almost every industry in the world, from the education 
sector to supply chain management, has been 
revolutionized and disrupted by IoT. By easing the 
diagnostic procedures and effectively tracking the 
activities of the patients, IoT has also demonstrated 
excellent results. In addition, the key thing we are focused 
on for IoT is that it facilitates patient monitoring even 
during the patient's non-active hours, which is often very 
difficult to do in the traditional method.  

Recently, with Blockchain's arrival, the full Control of 
entry, transaction, and storage was taken over by 
technology. In various industries such as retail, supply 
chain management, banking, healthcare and so on, 
Blockchain has also shown tremendous hold and 
potential. In healthcare, the primary problem that often 
emerges is data privacy and protection, as many 
stakeholders also use it to perform relevant acts. For 
example, insurance providers are one of the partners in 
supplying the customer with a specific service for which 
it is always important for the insurance provider to keep 
the patient data to better evaluate it and lay out the 
services, but it can often be seen that the data is 
manipulated and leaked by the companies. 
Therefore, in order to protect the data from misuse and 
also from misuse, this framework is therefore a Bonafede 
solution to protect the data from abuse and also to 
maintain definite trust between the various stakeholders. 

II. BENİFİTS OF USİNG BLOCKCHAİN İN
HEALTH CARE . 

From the first to the third generation, Blockchain has 
developed. While the first (blockchain 1.0) and second 
(blockchain 2.0) generations are based on the 
implementation of blockchain in the financial sector, the 
third (blockchain 3.0) generation is centered in particular 
on sectors other than the financial sector. In the healthcare 
sector, a variety of blockchain implementations have 
shown that technology can be useful in several respects. 
Perhaps the main benefit of blockchain is that the 
encryption algorithms called hash algorithms verify each 
series of transactions called a block inside the blockchain. 
Each previous transaction block is thus checked before a 
subsequent transaction begins. The use of hash 
algorithms ensures that each transaction inside the 
blockchain is legitimate, since it can not be altered until 
the transaction is encrypted. Transactions within the 
blockchain are also irreversible, which ensures that 
certain transactions can not be recovered or changed. A 
new record must be generated in case a record needs to 
be changed, and thus the blockchain is labeled as an 
append-only ledger. In addition, all blockchain 
transactions are time-stamped, thus improving 
transparency and accountability in the process of 
transactions. In this scenario, healthcare stakeholders will 
monitor how and when healthcare information is used. 
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Furthermore, in a situation where one node is 
compromised within the blockchain, the entire ledger is 
not affected because the information within the ledger is 
spread through several nodes within the distributed 
network. Blockchain is permanent and, thus, the health 
records of patients can not be tampered with during 
transmission. Because blockchain uses public private 
keys to encrypt data, when personal health records are 
exchanged between healthcare stakeholders, patient 
identities can not be disclosed. Moreover, blockchain 
allows a patient to determine how to use or share his/her 
data through smart contracts.  

III. SCOPE

The patient may have some influence over how doctors 
use and share their medical data.  
Any party looking to get a patient's medical data may 
check with the Blockchain to obtain the required 
permission. It will be absolutely safe to record medical 
records created and added to the blockchain.  

IV. RELATED WORKS

Using big data, Anurag Agrahari et al. [1] designed a 
wearable sensor system which used Hidden Markov 
Model (HMM) to recognize the human behavior using 
big data analytics for monitoring the health of elderly 
people. Also, it proposed the system that can handle the 
large amount of data without any problem related to 
health system of human being.  

Rupali Jagadale et al.[2] suggested the use of the big data 
analytics cloud computing environment. In terms of 
storage, machine learning techniques for data mining, and 
the availability of cloud services, the authors established 
a relationship between cloud computing and big data, and 
then compared various big data cloud platforms. Discuss 
the Hadoop idea as well. It is used to manage the 
enormous amount of data, it is very cost-effective, and it 
can handle massive quantities of data so that processing 
speed is very high, and in case of device failure it can also 
produce a duplicate copy of data or avoid data loss. One 
of the emerging technologies for managing big data 
generated from different applications is cloud computing. 
Sabyasachi Dash et al.[3] The author proposes an 
architecture focused on the healthcare sector, hospital 
records, patient medical records, medical exam reports, 
and devices that are part of the Internet of Things are 
different sources of big data. A significant portion of Big 
Data related to public healthcare is also produced by 
biomedical research. To extract useful information, this 
data requires careful management and analysis. 
Otherwise, discovering a solution easily becomes 
equivalent to locating a needle in the haystack by 
analyzing big data. Each phase in handling big data is 
associated with different challenges that can only be 
solved by using high-end computing solutions for big 
data analysis. That is why healthcare providers need to be 
completely equipped with sufficient resources to 
systematically produce and evaluate big data in order to 
provide relevant strategies for improving public health. 
By opening new avenues for modern healthcare, 
successful management, analysis and understanding of 
big data will change the game. That is precisely why 
numerous industries are taking vigorous measures to turn 

this opportunity into improved services and financial 
benefits, including the healthcare industry. Modern 
healthcare organizations will eventually revolutionize 
medical treatments and personalized medicine by closely 
combining biomedical and healthcare data. Discuss also 
by offering early signs of sickness symptoms and helping 
to identify new biomarkers and smart methods for clinical 
action to enhance the quality of life.  

A comprehensive research on Big Healthcare Data by 
Karim Abouelmehdi et al.[4] has been important. Discuss 
the ability to optimize patient outcomes, anticipate 
infectious outbreaks, gain useful knowledge, prevent 
preventable illnesses, reduce the cost of delivering health 
care, and generally increase the quality of life. It is, 
however, a difficult task to settle on the appropriate use 
of data while pre-serving protection and the right of 
patients to privacy. In order to ensure a safe and 
trustworthy environment for big data, the constraints of 
current technologies must be established and 
recommendations for future research must be envisaged. 
In the case of big health data, the state-of-the-art security 
and privacy issues in big data as applied to the healthcare 
industry assessed how security and privacy concerns arise 
and explored ways in which they can be solved. It 
concentrated on the recently proposed anonymization and 
encryption-based approaches, compared their strengths 
and constraints, and envisaged future research directions. 

The definition of e-Healthcare in the conventional health 
system is used by the author Kashif saleem et al.[05]. It 
provides all the advantages and benefits that both the 
patient and the customer can imagine. Current e-
Healthcare systems, however, are not yet completely 
developed and mature, and thus lack the degree of 
confidentiality, honesty, anonymity, and user confidence 
required for widespread adoption. The standard of 
healthcare services and patient trust over the healthcare 
business are two key aspects of any operating healthcare 
enterprise. Trust is entangled, to name a few, with 
problems such as privacy, honesty, transparency, 
authenticity, identification, and data management. 
Privacy remains one of the greatest challenges to 
ensuring that e-Healthcare solutions succeed in gaining 
patient interest, since it implicitly solves most security 
issues. Addressing privacy issues means addressing 
security problems such as access protection, 
authentication, non-repudiation, and transparency, 
without which it is difficult to guarantee end-to-end 
privacy. It notes that it is possible to build a safe and 
privacy-preserving eHealthcare enterprise that allows 
various protocols to be used in different PHI/EHR 
components depending on the security and privacy 
requirements of that information. Author Tareq Ahram et 
al.[06] The launch of the security blockchain idea. While 
initially popularized by Bitcoin, Blockchain is far more 
than a crypto currency base. It provides a safe way for 
any form of product, service, or transaction to be 
exchanged. Economic development is increasingly 
dependent on trustworthy alliances, but expansion is 
being hampered by growing legislation, cybercrime and 
fraud. Blockchain would allow more flexible value 
chains, faster product developments, stronger customer 
relationships, and faster integration with IoT and cloud 
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technology to tackle these challenges. With a trusted 
contract supervised without interference from third 
parties who do not add direct value, Blockchain offers a 
lower cost of exchange. Smart contracts, engagements, 
and agreements with inherent, comprehensive cyber 
security features are facilitated. This paper aims to break 
the ground for the presentation and demonstration of the 
use of Blockchain technology in various industrial 
applications. Using IBM Blockchain, a healthcare 
industry framework, Healthchain, is formalized and 
designed on the basis of Blockchain. The principles can 
be transferred to a wide range of sectors, such as banking, 
government and manufacturing, where protection, 
scalability and productivity need to be met With intrinsic, 
robust cyber security functionality, Blockchain enables 
immediate contracts, engagements, and agreements. The 
authors presented how the world is evolving with 
Blockchain.  

In his work, Pinyaphat Tasatanattakool et al.[07] 
described Blockchain as a type of database used in a 
distributed system to store data. The discrepancies 
between Blockchain and Bitcoin were also explained and 
centered on potential work on the use of Blockchain 
technology for electronic health records. It will consider 
how the hospital or health authority can use or request a 
patient's health records from a third party (external stake 
holder) without compromising patient privacy.  

V. ISSUES AND CHALLENGES:

Data Tampering is one of the measure issue in existing 
technology. And Detecting and predicting patients state 
through data analytic within one organization may be 
possible, managing and correlating patient‘s related data 
across multiple entities is quite hard. The problem is not 
due to insufficient resources, but due to insufficient 
resource management.  

VI. OVERCOMING PROBLEMS USING
BLOCKCHAIN 

• Distributed Decentralized Ledger
No central authority holds the power and Durable data
that can be accessed at any point in time. Everyone can
view the records.
• Immutable Data
Blocks stores transaction in a way that it is not possible
to modify or delete. Make system transparent.  Trust
and resilience
• Managements of patients flow
Patients previous medical test records provides the ability
to healthcare system to foresee patients flow.

VII. VII. SECURITY AND PRIVACY 
ANALYSIS 

We address the performance of the proposed architecture 
in terms of security and privacy in this section. To 
demonstrate its resilience against multiple attacks, we 
examine the CIA security triad of our architecture 
(Confidentiality, Honesty, and Availability). First, in our 
particular sense, we are discussing the facets of the CIA 
triad.  
• Confidentiality: - Confidentiality implies that only

approved users can access the messages. We encrypt

communication between modules in order to provide 
confidentiality, which guarantees that user data 
(generated by sensors) will be protected against 
sniffing by unauthorized users.  

• Integrity: - Managements of patients flow Patients
previous medical test records provides the ability to
healthcare system to foresee patients flow.

• Availability: - Data availability because of BC is
24/7.

VIII. SYSTEM IMPLEMENTATION

Healthcare Provider is there to load patients record, 
Generate key, Encrypt patient Records, Blockchain 
Creation, Upload and Download Patient Records. 
Another entity is Cloud Service Provider for View Patient 
Records and Grant or Revoke Permission. Implement 
secure hash algorithm (SHA) to create unique id for user. 

IX. PROPOSED METHODOLOGY

In the proposed work, we will work on how to protect the 
Electronic Healthcare Record by using the cryptographic 
method blockchain concept. The incorporation of 
blockchain is divided into four phases in the healthcare 
industry. In the first level, all clinical data is monitored 
and processed in the current health IT systems by 
healthcare providers with a direct link to the blockchain. 
Using patient IDs, various patientrelated data is 
transmitted via the API to the blockchain network. A 
smart contract is then used in the blockchain system to 
perform the inward transactions. In the blockchain 
network, all transactions are committed using public 
patient IDs that do not contain personal information. 
Through the immutable ledger, the blocks are formed and 
chained. Both transactions are then committed and visible 
individually. Consequently, via the APIs, reverse mining 
or query processing starts with the health provider. Only 
nonidentifiable patient data, such as sex, age, and 
diseases, etc, are stored in the block database. To discover 
new perspectives, clinical data is analyzed. Finally, they 
will share their private key if the patient wants to share 
his or her identity with the healthcare provider. 

Tentative System Architecture 

Since protection is the primary concern in the healthcare 
industry, we are deploying a combination of machine 
learning and blockchain here that would better serve the 
function of protecting people's confidential information 
kept by the healthcare sector.  
The suggested system stores critical medical medication, 
laboratory report and emergency records that may include 

144



Multicon - W 2021 

patient medical history data, drug information for 
potential use in the virtual database. This data could be 
made accessible by the patient & doctor via their login 
whenever needed. The cryptographic algorithm method 
based on this blockchain framework is used to protect the 
store information from unauthorized access.Your private 
key can be shared as well as if someone wishes to share 
the identity of a patient with the healthcare provider. The 
provider may then access the patient's data to offer 
solutions or treatments for the discovered symptoms. Of 
course, the data is confidential to those who don't have 
the private key of the patient.  Finally, our system was 
used to offer automatic notification of their due medical 
checkup, so that individuals may contact the doctor. The 
medical related data are preserved in the victual database 
by using our proposed method so that the reliability of the 
medical system & doctor is increased and the patient is 
given the right diagnosis.  

X. IV. IMPLEMENTATION

Stepwise Procedure 
• Patient will register for a Blockchain address
• Patient goes to hospital ‗XYZ‘ for treatment.
• The reports is pushed on patient‘s Blockchain

address  Now, The patient goes to Hospital ‗ABC‘
for the treatment.

• Here, In hospital ‗ABC‘, patient needs to share his
first report ,he/she will just have to provide his
Transaction ID and the hospital ‗ABC‘ can access
that particular record

• The patient on login into his account and can see the
Transactions for every report.   Hospital ‗ABC‘
can access the patients account as long as patients
wants to see them.

• Patient will be able to receive there visiting updates
or reminders via message.

XI. . CONCLUSION AND FUTURE SCOPE

Today, it is not possible to use or considers Machine 
Learning as a secure data store method as number of data 
store on different places and we are accessing those data 
and analyzed it in parallel manner.  But by using the 
Machine learning and Blockchain technology it is 
possible to make accurate estimations or predictions 
about future results. Also the features of Blockchain 
make transactions more secure and tamper proof. We can 
make possible this implementation in future with the help 
of current healthcare entities.  
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Abstract - Distributed Ledger Technology has been on the 
forefront recently with its roots in decentralized storage 
systems. Distributed ledger technology is an essential portion 
of blockchain technology. Blockchain being distributed and 
decentralized invokes no central adjourning authority to hold 
the prowess. The distributed ledgers are definite and clear 
with all the bearers which avoids tampering with data. In 
health insurance companies’ settlement ratio of claims for 
patients is adjourned by one central body, that is the insurance 
company. This can be a reason for tampering with the 
information. Transparency in this area is extremely 
important. In this paper we represent a system that shows the 
implementation of digital pay wallet wall standard for 
settlement of prepaid environments of insurances.  

Keywords—Blockchain, DLT, Ethereum, Smart Contracts 

I. INTRODUCTION

Blockchain DLT: Distributed Ledger Technology also 
abbreviated as DLT was developed when online 
transactions took place using cryptocurrency. The DLT 
provides freedom to all the users supplementing the data 
stored without adjourning central bodies and authorities. 
This data is stored with a peer-to-peer network. The 
prominent feature of DLT is decentralized consensus 
mechanism. The mining mechanism is monitored by the 
DLT making it highly transparent and making it a backbone 
for future transactions and verification processes. In DLT, a 
new block with distinct signatures containing the hash 
values of preceding blocks is written for every set of new 
information. All the members involved in the chain are 
granted the permissions to validate the information using 
consensus protocol before it is incorporate as a piece of 
DLT. Once confirmed, it is immutable and cannot be 
modified in any case. Proof of work is a quality associated 
with the decentralized consensus mechanism of the DLT, 
that uses the computing capacity of all the members to 
validate the transactions. It is extremely resource 
consuming due to the redundancy mechanism caused by 
complex calculations. However, this effort is the part of 
secure consensus protocol and avoids the tampering and 
manipulation after rendering. Proof of stake standard can be 
used where security concerns aren’t prioritized as much as 
proof of work. 

So, considering the above liberation of 
transparency using the system in our idea is 
lucrative. The use of DLT can be done with an 
extension mechanism made of self-attested tokens 
that can be shared in internal organization. This 
token system is known as ERC-20. This is a form 

of private token that can be shared in an internal 
system. Here there won’t be involvement of third 
parties. It is directly appended within the smart 
contracts [1]. This token system will not only 
create its own decentralized sharing system, but 
will also maintain the transparency in wallets.  

II. PROBLEM STATEMENT

Problem 

Hospitalization and Insurance Companies are the 
sectors where transparency is most required. 
Between the hospitals and insurance companies 
the patients are tort since many fraudulent 
organizations are involved. This is where our 
system is going to play an important role because 
it eliminates the tampering. The current scenario 
requires clear distinction of transparency between 
Hospitals and Insurance Companies. Since 
hospitals have government rights whilst selecting 
the right Insurance company’s policies. They are 
well versed with legitimate litigation. Since 
fraudulent insurance companies are not adjourned 
by the government, they aren’t involved in the 
approved insurance company sections of hospitals. 
This is an issue for the person really in need of 
treatment. This is where our system is going to 
bring changes.  

Solution : 

The way transparency will work is by providing the 
complete details of the insurance companies when 
a particular person takes the insurance. This is 
where the insurance company has to provide an 
ERC-20 token to the user. Only certified insurance 
companies have the right to provide that token. 
Non approved insurance companies don’t have the 
right to provide a token. This token will be verified 
by hospitals. So a person purchasing the token can 
come to know whether his/her insurance is 
legitimate or not as well as hospitals will be able to 
notify the person about the insurance they’re about 
to purchase.  

III. LITERATURE REVIEW

Issues and Challenges in Health Insurance 
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High Claim Ratio: 

High claim ratio is a challenging issue for all providers. 
According to IRDA, One of the major concerns of the 
health insurance segment has been the consistently high 
Incurred Claims Ratio (ICR) reported by the segment, 
which stood at over 90 per cent for the past three years 
thereby making the sector highly unprofitable. The net ICR 
was 94 per cent in 2011-12 and 2012-13 and 97 percent in 
2013-14. Skewed distribution of health business across 
various states and union territories. While four states of 
Maharashtra, Tamil Nadu, Karnataka and Delhi UT 
contributed 62 per cent of total health insurance premium, 
the rest 32 States/UTs contributed only 38 percent of total 
premium[2]. 

Third Party Administrators: 

The most important problem associated with them is the 
long turnaround time (TAT). The TAT for the payment of 
an insured patient's treatment in an affiliated hospital is 20 
days for cashless treatment. Most TPAs fail to meet the 
deadline even if the insurance company has made the 
payment to them. This is due to the logistics involved in 
handling numerous hospitals and claims. Some hospitals 
become disgruntled with the delay and do not offer cashless 
treatment facilities. Also, some TPAs do not work on 
Saturdays, whereas most insurers do. This delays the 
processing of claims[3]. 

Hospitals: 

If you have a health cover, there is a 90 percent chance that 
an empanelled hospital will charge you more. Higher tariffs 
for insured patients lead to a higher payout for the insurance 
companies which, in turn, leads to higher premiums. The 
increase is more than the rise in the cost of medical care. 
Another issue is the misuse of group insurance by hospitals 
and patients. Uninsured people are treated because the 
identity cards of many group insurance schemes do not have 
photographs.[4]  

Customers: 

Many people are hospitalised for an illness that does not 
require it. Another issue is that they take a policy after a 
disease has been diagnosed. Health insurance does not 
cover pre-existing diseases. Also, patients do not read the 
policy document and expect all expenses within the limit of 
the cover to be reimbursed[5].  

Companies: 

To ward off pressure from their superiors and get 
incentives, salesmen mis-sell products. Sometimes, a 
wrong product is sold for a higher commission. As 
company Websites and brochures do not reveal all the 
terms of the plans, clients fall  

prey to the salesperson and do not buy the right policy.[6] 

Innovations in Health Insurance 

There are various innovations in Health Insurance 
sector Some of them are listed below:  

Health Insurance portability:  

This will allow all existing health insurance 
policyholders to freely switch their policy to 
another insurance company, without losing on 
benefits like the credit earned on preexisting 
diseases and no claim bonus etc.  

Rashtriya Swasthya Bima Yojna: 

RSBY is a National Health Insurance Programme for the 
people below the poverty line.  

Hybrid Product: 

This is a combination product which includes health 
insurance as well as life insurance cover under one 
policy only.  

Critical Illness cover: 

Under this cover of critical illness the insurer is 
liable to pay a lump sum amount to the 
policyholder if he is diagnosed with the critical 
illnesses.  

IV. PROPOSED SYSTEM

A. Mapping Ethereum Address to Stakeholders :
The stakeholders involve Users, Hospitals and
Insurance Companies. The decentralized getaway will
be attached to each and every single stakeholder. This
itself eliminates the risk of tampering data and exposes
clear distinct transparency.

B. Smart Contract that maps the Ethereum Address :
The smart contract is responsible for all the business
logic of system. The smart contract will maintain all
the transaction details in a distinct manner. The
Ethereum address details will be captured by system
and appropriate permissions will be granted by the
smart contract.

C. System generates token for User :
The tokens will be generated by the system for user.
Whenever the user will be enrolling for insurance, an
ERC-20 token will be generated and assigned to the
user. This token will be unique and the details will be
monitored by the hospitals. This will ensure that
insurance company to which the user will be enrolling
is legitimate under government’s laws and regulations.
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This token is an ERC-20 standardized token. It is ICO. 
ICO is known as Initial Coin Offering. Since user will 
be provided token in the beginning itself.  

D. Raising bill using token :

Bill will generated by hospitals when patient is in need.
This bill can be seen by insurance company. The token
will be involved as the insurance company and hospital
is linked to it. The claims of insurance can be compared
with the raised bills. If they abide the policy, the user
will be informed. This eliminates the risk of frauds.

E. Insurance Company and Hospital Settlement :

The settlement will be done once in a month which
accepts al the claims made. The system will auto-
update this. The insurance settlement can be seen by all
the stakeholders.
This again inculpates transparency at higher level.

V. ARCHITECTURE

Ethereum 

The smart contract is expressed in Ethereum. Smart 
contracts are digital contracts in solidity programming 
language in order to write the data on blockchain. Once the 
contract has been deployed, they can never be changed and 
the data which writes on the blockchain will be stored in 
the form of block where each block will be encrypted and 
has the address of the previous block. The encrypted data 
will generate the unique hash value each time when the 
block is uploaded    

React Application 

React is a user interface framework which will provide user 
GUI to interact with blockchain. The framework and 
blockchain will be connected using web3.js.  

Ganache 

Ganache will generate accounts in order to maintain the 
account and wallet balance. Each transaction block will 
appear on Ganache.  

Metamask 

Simple extension to keep track of accounts and wallet 
balance from user interface. 

Figure 1 : Architecture of InsuranceEth 

VI. IMPLEMENTATION

A. Register Insurance Proposal

All the stakeholders are attached to the system 
which means each and every stakeholder has an 
account and wallet. Now the patient enrol for 
Insurance that patients account will register as 
authorised user for that policy  

B. Admitted to Hospital

When a patient is admitted in a hospital and has 
insurance. Now the hospital will register the patient 
as authorised patient and send the data to verify 
from the insurance company.   

C. Account Verification

After registering a patient in hospital. Hospital will 
send the patient information to the insurance 
company to verify the patient information and 
policy information. Now the insurance company 
will verify the data and publish if the user is 
authentic.  

D. Verify patient's information

The insurance company will check the data from register 
patient and update the status of Account verification.  

E. Generate medical expenses
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After authorizing the patient data hospital will generate 
an eBill. Which consists of all the hospital expenses in 
Ether.  

F. Bill Payment and Claim the Insurance

Now the patient will pay the bill in Ether and claim that bill 
of Insurance.  

G. Accept or Reject Insurance and Bill payment

After the patient claims the bill Insurance company will 
verify the bill and see if the bill can be covered by the 
insurance and if that bill falls under the insurance. Then the 
insurance company will pay the bill and Ether will transfer 
to the patient's account.  

Figure 2: Implementation Phase 

VII. RESULTS

Insurance company will register patient’s information after 
buying an Insurance.  

When the patient is Admitted to the Hospital. Hospital will 
register patient’s information and send information to 
insurance company for verification.  

Insurance company will verify the patient’s information 
After authenticating patient hospital will share medical 
expenses to patient.  

Patient will pay those expenses in Ether and claims the bill 
Insurance company will verify the claimed bill. If the bill 
falls under insurance then insurance company will pays the 
bill.  

Figure 3 
Figure 3 is the registration page for Insurance 
Company where Insurance Company will attach 
the information like patient's name, account 
Address, Age, Policy Number and Registration 
Number which is in contract. 

Figure 4 
Figure 4 is Hospital Registration form which will 
be filled after the patient has been admitted. After 
filling the information hospital will share these 
details with the Insurance company to check 
whether the patient account authenticity.  

Figure 5 
In Figure 5 all the patient accounts are enlisted. Now 
Insurance Company will check if the account is verified or 
not meaning the data which patient provided to hospital 
whether it matches to the existing data. 
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Figure 6 
Figure 6 is Hospital generating bill after medication of 
patient where the hospital will write bill in e format and the 
total amount of bill will be in ether.  

Figure 7 

Figure 7 is a payment window. The patient will pay a bill 
which is posted by the hospital in ether. After that patient 
will able to claim the bill.  

Figure 8 

After patient claim the bill Insurance will check the bill is 
claimable or not and if the bill is valid then Insurance  

Figure 9 
Figure 9 is all the status activity on the Insurance 
Blockchain.  
Displaying the status of every bill which is posted by 
Hospital.  

VIII. CONCLUSION

The idea proposed by this paper is about 
transparency in the healthcare sector. This paper 
highlights the solution to problems which are faced 
by patients and eliminate the frauds in society. A 
simple end to end application with a payment 
system also brings ease in the system, gives 
flexibility and can manage large scale of data. All 
the stakeholders in the system will be able to 
monitor the data that gives a huge advantage in the 
healthcare system. 
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Abstract- Breast cancer is one of the most widely recognized 
diseases among women across the globe. It is cancer that 
develops in breast cells. Histopathological and cytological 
images contain adequate phenotypic data, which defines 
their vital role in the analysis and cure of breast cancer. The 
emergence of deep neural networks with the rapid 
advancement in the Computational resources automatically 
inclines the accurate detection and classification of the Breast 
Histopathological Images. It assists the histopathologists to 
achieve accurate results through progressively fast, steady, 
objective, and measured examination. In this paper, a 
systematic survey has been conducted to introduce the 
improvement history and locate the future competence of 
Deep Learning calculations in the Breast Histopathological 
Image Analysis (BHIA) field. This study also involves 
comparative analysis of the most recent related works 
alluding to classical Artificial Neural Networks (ANNs) and 
Deep ANNs. 

Index Terms - Breast cancer, Classification, Histopathology 
image, Deep learning, Feature extraction. 

I. INTRODUCTION

 Breast cancer (Bosom malignancy) is a kind of ailment 
that begins with the uncontrolled proliferation of breast 
cells. Breast cancer can occur in women and even 
occasionally in men. Side effects of breast cancer growth 
are visualized as a bump for the breast, gruesome release 
from the breast, and significant changes in the shape or 
surface of the areola or breast. Its treatment relies upon 
the phase of cancer. Hematoxylin and Eosin (H&E) 
contain bosom tissue tests from biopsies, seen under a 
magnifying lens instrument for the essential conclusion of 
the bosom cancer [1]. For identification of the bosom 
malignant growth, mammographic pictures are being 
utilized [16] in most of the cases. However, contemplates 
have demonstrated that thermographies pictures (warm 
infrared pictures) bring about the instance of bosoms of 
youthful females [17]. The dynamic thermography 
strategy is cheaper than the mammography and attractive 
reverberation imaging strategies [18]. Mammography is 
one of the gold standard image capture technique used for 
detecting breast-related problems. However, this 
technique has some limitations like it may increase false-
positives and false negatives because mammograms 
cannot detect denser breasts in women, which can hide 
tumors [20]. Also, the imaging procedure done in 
mammography causes discomfort to the women and this 

image formation depends on the X-ray radiation, posing a 
risk for patients [19].  
The histological type of Breast cancer was performed 
according to WHO (World Health Organization) 
classification, and grading was performed according to the 
Modified Bloom-Richardson grading system [4]. Breast 
cancer is categorized into two phases as in-situ carcinoma 
and invasive (infiltrating) carcinoma. In situ carcinoma 
contains two parts: Ductal and lobular. Ductal has divided 
into five categories - Micro-papillary, Cribiform, Solid, 
Comedo, and Papillary, which are based on tumor 
architectural features. Invasive carcinomas are the 
gathering of tumors which are additionally grouped into 
subtypes. The invasive tumor types incorporate 
penetrating ductal, mucinous, cylindrical, obtrusive 
lobular, ductal/lobular and medullary papillary 
carcinomas. The intrusive tumor type like Infiltrating 
Ductal, based on different levels of tubule formation, 
nuclear pleomorphism, and mitotic index, are further sub-
divided as Grade 1 known as separated, Grade 2 as 
reasonably separated and Grade 3 as ineffectively 
separated [2] as represented in Fig. 1.  

Fig.1 The histological characterization of bosom malignancy 
subtypes [2] 

1.1 Symptoms of breast cancers include: 
• A bosom irregularity or tissue thickening that feels not
an equivalent encompassing tissue and has grown lately
• breast torment
• red, pitted heal the entire whole bosom
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• swelling in bosom
• bloody release from areola aside from bosom milk
• peeling, scaling, or chipping of skin on areola or bosom
• inverted areola
• change fit as a fiddle or size of bosoms
• swelling in armpit

1.2 Stages of Breast cancer 
Bosom disease development is often isolated into stages 
subject to how colossal the tumor or tumors are and, 
therefore, the sum has spread. Huge malignant growth 
developments have assaulted almost all tissues or organs 
at a better stage than infections that are on the brink of 
nothing but still contained within the bosom. To 
mastermind a phase of bosom malignancy, we would like 
to understand:  
• if the malignancy is obtrusive or noninvasive
• how significant the tumor is
• to check whether the lymph center points are
incorporated
• if the malignancy has spread to close tissue or organs

Fig. 2 Fundamental stages of Breast cancer: stages from 0 to 4 [21] 

Stage 0 breast malignancy  
DCIS is in Stage 0. The cancer cells in DCIS stay limited 
to the channels in the breast, and they do not spread into 
close-by tissue. 
Stage 1 breast malignancy  
• Stage 1A: The size of the essential tumor is two
centimeters wide or less, and the lymph hubs are not
influenced.
• Stage 1B: the cancer is found close by lymph hubs, and
in the breast, there is either no tumor or tumor that is
smaller than two cm.

Stage 2 breast malignancy 
• Stage 2A: The tumor has spread to one - three close-by
lymph hubs and is tinier than two cm, or it is somewhere
in the range of two - five cm and has not spread to any
lymph hubs.
• Stage 2B: the tumor is somewhere in the range of two
cm - five cm and has spread to one - three axillary
(armpit) lymph hubs, or it is more significant than five cm
and has not spread to any lymph hubs.

Stage 3 breast malignant growth 
• Stage 3A: The malignant growth has spread to four–nine
axillary lymph hubs or has accelerated the indoors
mammary lymph hubs, and the essential tumor can be of
any size.
• The tumors are extra noteworthy than 5cm, and the
disease has spread to one-three axillary lymph hubs or any
breastbone hubs.
• Stage 3B: A tumor has attacked the chest divider or skin
and might have at-tacked up to nine lymph hubs.
• Stage 3C: Cancer is found in at the last ten axillary
lymph hubs, lymph hubs close to the collarbone, or inner
mammary hubs.

Stage 4 breast malignant growth 
Stage 4 breast cancer growth can have a tumor of any size, 
and its disease cells have spread to close by and removed 
lymph hubs just as far off organs.  

II. RELATED WORK

By using noninvasive and biopsy methods, we can detect 
and diagnose breast cancer. The Noninvasive method is 
image procedure, including diagnostic mammograms such 
as x-ray, Magnetic Resonance Imaging (MRI) of the 
breast, sonography, and thermography. This procedure is 
used for screening cancer, whereas the biopsy method 
confirms the presence of cancer. The biopsy method 
includes Core Needle Biopsy, Fine Needle Aspiration 
(FNA), Vacuum-Assisted Breast Biopsy and Surgical 
(open) biopsy stands out. For those, we need samples of 
cells or tissue which are collected on a glass microscope 
slide for detection, as shown in Fig. 3 
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Fig. 3 Categories of related works on breast cancer types [5] 

The term cytology is derived from the Greek word kytos, 
which is a combination of two parts. First is cyto means' 
cell', and ology means the study. So, it is a study of cells 
that define how cells grow, work, and proliferate as shown 
in Fig. 4 

Fig. 4 Standard Cytology Image of Breast Cancer [3] 

Deep learning: Deep learning is a method of multilayer 
architecture where the input data is applied or passed at 
different levels of abstraction, resulting in the extraction 
of features. Each layer is a "distributed representation" of 
given inputs, and this representation is a unit of vectors 
for extract results with specific features. Each input has 
separate features for the layer of each unit, and these 
results are not mutually derived. Two significant 
utilization of deep learning is relapsed and 
characterization. For each situation, there is prepared 
information, utilized to alter loads that limit misfortune 
work (target work).  
Most normal malignant growth among ladies is breast 
disease. There is a consistent need for progression related 
to clinical imaging. Early discovery of malignant growth, 
followed by the best possible treatment, can lessen the 
mortality rate. AI can assist clinical experts in diagnosing 
the disease with more accuracy where profound learning 
or neural systems is one of the strategies which can be 
utilized for the characterization of ordinary and strange 
bosom recognition. CNN can also be utilized for this 
study. Fig. 5 represents that deep Learning approach as a 
subset of the Artificial Intelligence domain. 

Fig. 5 Deep Learning 

       The necessary steps of the Deep Learning approach 
are depicted in Fig. 6. The image dataset is split into train 
and test dataset. Training samples are taken to train the 
deep learning model along with the class labels. Unknown 
samples are taken from the test datasets, and their class 
labels are predicted by the trained Deep learning model to 
detect and classify cancer. 

Fig. 6 Necessary Automation steps for Deep Learning approach [14] 
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III. LITERATURE SURVEY

This section presents the prior techniques as proposed by 
various researchers. Wang et al. [6] investigated a bosom 
CAD technique reliant on the combination with 
Convolutional Neural Network (CNN), where features 
like morphology, texture, and density were selected and 
fused. Then, it was classified as benign (or) malignant 
using the ELM classifier. They have worked with 400 
mammograms that contain 200 malignant and 200 benign 
images along with the performance metrics, such as 
detection and diagnosis metrics. Detection metrics like 
misclassified error, area over-covered metrics, area over-
segmentation metrics, and under-segmentation metrics and 
comprehensive metrics, whereas diagnostics metrics such 
as accuracy, specificity, sensitivity, and area under curves 
were measured and achieved with better detection and 
diagnostic rate. However, the challenging part is the 
selection of the appropriate features. The development of 
a feature for a fused set enhanced the complexity of the 
training classifier.  
Xu et al. [7] demonstrated a critical step in automatic 
nuclei detection as an evaluating of bosom malignant 
growth tissue examples. Stacked Sparse Autoencoder was 
acquainted with distinguishing the high-goals 
histopathological pictures of bosom malignant growth. He 
worked using a set of 537 H&E stained histopathological 
images. Based on generated ground truth details, metrics 
such as precision, recall, and F-measure were evaluated. 
The autoencoders have achieved 78% accuracy comparing 
with other models. The major limitation is sensitivity 
analysis as smaller the window size settings, more with be 
the complexity.  
Saha and Chakraborty [8] observed a profound (deep) 
learning based Her2Net [8] that was created for cell layer, 
core location, division, and characterization. It is made of 
different convolution layers, max-pooling layers, spatial 
pyramid pooling layers, deconvolution layers, up-
inspecting layers, and trapezoidal long momentary 
memory. The performance of LSTM has enhanced to 
improve the system performance through the utilization of 
the Her2 Image database. Patches of images are created 
with size 251* 251 of 2048 pixels with 98% accuracy. 
However, the limitation of the system is that they have 
achieved an exceptionally low false-positive rate. Patch-
based segmentation models should be enhanced further 
for decision-making systems.  
Brancati et al. [9] defined a Deep Learning approach, used 
for breast invasive ductal carcinoma detection and 
lymphoma multi-classification in histological images [9]. 
The authors explored an automatic analysis of 
hematoxylin and eosin-stained in breast cancer images 
using deep learning methods. It has been projected in two 
cases, namely, the presence of invasive ductal carcinoma 
and its lymphoma classification. Fu-sionNet was 

developed from Convolutional Neural Networks. It has 
been applied to public datasets, namely, Unet and Resnet.  
In Comparison with previous algorithms, the detection 
rate has increased by 5.06%. FusionNet demonstrated a 
solution for the segmentation process, but still, feature 
selection remains unresolved. Based on votes received in 
each patch, the class of the cell is detected.  
Qi et al. [10] developed learning models for enhancing the 
detection accuracy of the system. Here, two learning 
models were suggested, first is the entropy-based strategy, 
and the second is the confidence-boosting strategy. 
Specifically, in every query, the deep model is fine-tuned 
with both high-confidence and entropy samples. Breakhis 
is an annotated dataset, in which image-level accuracy and 
patient-level accuracy were tested. The limitation is that 
on increasing the sample size, the classifier's performance 
gets reduced. Limited labeling degrades the efficiency of 
the classifiers. The convergence of class speed appears to 
be low.  
Carneiro et al. [11] observed that unregistered 
craniocaudal and mediolateral oblique mammography 
views had increased the risk rate of breast cancers. The 
recommended framework is equipped for utilizing the 
division maps created through mechanized mass and small 
scale calcification recognition frameworks and delivered 
precise outcomes. The semi-robotized approach (utilizing 
physically characterized mass and microcalcification 
division maps) is applied on two freely accessible 
informational indexes (INbreast and DDSM). The 
outcomes concluded that the volume under the ROC 
surface (VUS) for a 3-class issue (ordinary tissue, 
benevolent, and harmful) is over 0.9 and the region under 
the ROC bends (AUC) for the 2-class. CC and MLO 
mammograms of the Inbreast dataset were studied and 
explored the minimized false positive rate. Since the 
appearance and cohesion of the cancerous cells are 
dynamic, leading to a decline in the performance of 
classifiers. 
Zhang et al. [12] stated about the classification of whole 
mammogram and tomosynthesis images using deep 
convolutional neural networks approach [12]. An 
approach of mammogram and tomosynthesis classification 
based on convolutional neural networks were explored. 
Here, 2D mammograms and 3D tomosynthesis were used 
to build a classifier. In specific, transfer learning was used 
to reuse the information in trained models. The high-
quality mammogram data from the University of Kentucky 
medical center was assessed to investigate the 
mammogram images. The accuracy rate is greatly 
enhanced using transfer learning process. The limitation is 
that the formation of feature maps in transfer learning 
challenges the detection of the key elements. Imbalanced 
data still pertain to machine learning algorithms.  
Kumar et al. [13] designed a framework based on 
VGGNet 16, which encounters the benefits of data 
augmentation, stain normalization, and magnification of 
the cancer images. CMT histopathological images and 
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human breast cancer dataset was used for study purpose. 
The system has achieved a 97% accuracy of the systems.  

Overfitting issues on defining the classifiers increased the 
false positive rate. Some higher-level discriminating 
features have slowed down the learning models.  
Kaur et al. [14] presented the k-mean clustering 
algorithms, multi-class SVM, and deep neural networks 

under decision tree models, which enhanced the accuracy 
of the decision systems. Ten cross-validation models were 
analyzed using MLP, J48+, and K-Mean Clustering. The 
system enhanced the sensitivity and specificity of the de-
signed deep learning models. Region of Interest (ROI) has 
improved segmentation outcomes. Deep CNN requires a 
more extensive training model, where a more significant 
number of decision rules decrease the performance of 
prediction models.  
Saha et al. [15] defined that mitosis detection is one of the 
critical factors in cancer prediction systems. A supervised 
model was designed using deep learning architecture to 
overcome the shortages in mitosis detection. It was 
assessed on datasets such as MITOS -ATYPIA, ICPR- 
2012, and AMIDA- 13. By differentiating between the 
mitosis and non-mitosis, the increase in the detection rate 
is observed. The correlation index was less during mitosis 
prediction. The incompleteness of the histopathological 
images degrades the pre-processing units with enhanced 
computational time. The following table gives a summary 
of the literature survey. 

TABLE I 
 SUMMARY TABLE OF THE LITERATURE SURVEY 

IV. CONCLUSION

In this paper, we have discussed various methods for 
examining the breast cancer cytological images using the 
artificial neural network (ANN), and deep neural net- 
work techniques. From the analysis, it is inferred that in 
the examination of histopathological images of breast 
cancer, MLP and PNN are the most classical ANNs 
techniques which are widely used. Whereas, along with 
the classifier, it is analyzed that appropriate feature 
extraction also plays a significant role as texture features 
and morphological features are the most widely extracted 
features from the breast cancer images. Among the deep 
learning-based techniques, as discussed in the paper, 
particularly deep convolutional neural networks, has made 
amazing accomplishments in the detection and 
classification of breast histopathological images, which 
will help with early recognition, finding, and treatment of 
breast cancer. 
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Abstract—The moving target can be detected in radar 
Dopplerdomain since the moving target has large Doppler 
frequency caused by the movement of it. This paper presents 
a review of the techniques and algorithms used to improve 
the azimuth resolution by the Synthetic Aperture technique, 
High Frequency Raised (HFR) inversion Algorithm, high 
azimuth resolution using Synthetic Aperture Radar (SAR) in 
two dimensional imagery of the ground surface, Bi-static 
Forward-looking SAR. It is most necessary to target the 
moving objects on the ground with new approach in radar 
systems. The matched filter bank algorithm and the range 
cell migration (RCM) algorithms are used mostly for target 
detection and found to be best one. 

Index Terms—SAR, GMTI, space-time adaptive processing, 
along-track interferometry, Bi-static Forward-looking SAR 

I. INTRODUCTION
Synthetic aperture radar (SAR) is originally depicted as an 
advanced imaging sensor of high resolution. With the 
increasing requirements from both military and civilian 
areas, Ground Moving Target Indication (GMTI) [14] and 
Imaging (GMTIm) are also becoming important 
applications to magnify the surveillance capability of 
modern SAR systems. The existing GMTI algorithms can 
be classified into two sorts: single- and multichannel 
algorithms. Multichannel algorithms, such as Along-Track 
Interferometry (ATI), Displaced Phase Center Antenna 
(DPCA), and Space-Time Adaptive Processing (STAP) 
[15], have the ability of detecting slow and weak moving 
targets, which are submerged by the clutter. 
It is highly desirable to detect, relocate, and image moving 
targets in SAR imagery. Doppler shift of the stationary 
clutter seen by the radar varies with the looking angle, the 
Doppler band of the clutter will mask that of moving 
targets and the detection of slow or fast targets becomes 
difficult. The solution is to filter the target returns by using 
the displaced phase center antenna (DPCA). Ground 
moving target detection, imaging, and trajectory are 
estimated using a single-antenna SAR. The conventional 
space–time adaptive processing (STAP) algorithms work 
well for short pulses during a coherent pulse interval (CPI). 

II. SIGNAL MODEL
The following paper, An Improved High-Frequency-Raised 
Inversion Algorithm for Radar Imaging by Linfeng He, 
Qingxia Li, Yi Leng, Jian Dong, Guoping Hu. The aim of 
the Paper is to improve the azimuth resolution by the 

Synthetic Aperture technique in side looking mode. The 
Synthetic Aperture technique cannot be used to improve the 
azimuth resolution in forward looking mode or real aperture 
radar system [1] because of the gradient of the Doppler 
frequency is small. This problem is overcome by Sector 
Imaging Radar for Enhanced Vission (SIREV) but still the 
azimuth resolution is limited. High Frequency Raised 
(HFR) inversion Algorithm [2], is also known as a 
frequency de-convolution algorithm and this algorithm 
works efficient to decrease the sensitivity to error and 
noise. The following equations decides the super resolution 
performance of the improved HFR Algorithm. 

TAP(θ) = IFFTTAP(ω) = IFFTTA(ω)Gˇ(ω) (2) 

Where G ∨ (Ω is the spatial spectrum of the raised antenna 
pattern? 
K is the raise coefficient between 0 & 1 
ΩH and ΩL are the frequency sets with higher and lower 
components in G(ω) respectively. 
TEst(θ) Is the improved estimation [θ min, θ maz] Is the 
observation angles. 
Advantages of the HFR Algorithm [3] is it suppress high 
side lobes in the deconvolution estimation by the amplitude 
weighting method. The bandwidth of the linear frequency 
modulated signal is 50MHz. But it requires a large raise 
coefficient to suppress the noise. To overcome this 
problem, the improved HFR algorithm is used in order to 
obtain better azimuth resolution with smaller raise 
coefficient compared with the HFR algorithm. “Image 
enhancement in forward imaging radar using modified 
apodisation technique” by B.L Cho, S.G Sun & B.G Lim. 
The paper is aimed to achieve high azimuth resolution 
using Synthetic Aperture Radar (SAR) in two dimensional 
imagery of the ground surface. For forward looking 
imaging applications a real antenna array is required 
because SAR can be hardly obtained and for the front 
ground surface of the platform [4], Forward Imaging Radar 
(FIRA) using a real aperture was proposed. FIRA was 
applied to unmanned helicopters and it was supported for 
landing and takeoff. To decrease the system complexity, 
power consumption, weight and cost, FIRA adopts Multi 
Input Double Output (MIDO) principle to reduce the side 
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lobes of FIRA images, the Recursive Side Lobe 
Minimization (RSM) techniques but it suffers from 
computational load. To overcome the problem of RSM, the 
Spatially Variant Apodisation (SAV) & Phase Extension 
Inverse filtering (PEIF) [5] was proposed. These are the 
effective methods to reduce side lobes while preserving the 
main lobe width. Azimuth resolution is improved by PEIF. 
The radar system operates over the frequency range from 
3.6 to 5.2GHz. The Peak to Side Lobe Ratio (PSLR) in the 
MIDO image is obtained as 12.19dB. PSLR in the image 
obtained by using the proposed method is 22.91dB, the 
azimuth resolution is 2.210 and 1.910 for the MIDO image 
and the proposed method respectively. The azimuth 
resolution of the proposed method improves by about 
11.7%. 

Table 1.System Parameters for Simulation. 

System Parameters Values 
Wavelength 0.15m 
Range Bandwidth 40MHz 
Pulse Repetition Frequency 300Hz 
Platform Velocity 250m/s 
Aperture Size 2m 
Slant Range 7153m 
Range Sampling Frequency 60MHz 
Target Velocity 324 & 8 m/s 

Here a new imaging approach for ground moving targets 
without a priori knowledge of their motion parameters by 
Shengqi Zhu, Guisheng Liao, Yi Qu, Zhengguang Zhou, 
and Xiangyang Liu. In many civilian and military 
applications Synthetic Aperture Radar (SAR) has been used 
widely. It is extremely advisable to detect, relocate the 
image moving targets in SAR imaging. Depending on the 
looking angle the Doppler shift of the stationary clutter seen 
by the radar varies. Sometimes moving targets are masked 
by the Doppler band of the clutter which leads to the 
difficulty in the detection of slow or fast moving targets [6]. 
To overcome this problem displaced phase center antenna 
(DPCA) is used to filter the target response. Ground 
moving target detection, imagery and trajectory are 
estimated using a single-antenna SAR had proposed. 
Generally, it is difficult to accurately evaluate the motion 
parameters and yet hard to accurately correct the range 
migration due to the low contrast between the target and 
strong stationary clutter background. The effective pulses 

Fig. 1. Distance history geometry of the moving target 

for coherent processing are limited since the unfocused 
SAR condition should be satisfied that is the synthetic 
aperture√ 
length, denoted by L should be L <= λRo where λ is the 
wavelength and RB is the slant range. The geometry 
relationship between the flying platform and moving target 
for side looking radar is shown in Fig. 1. The Vy and Vx 
denote the along and cross-track velocities (projection on 
the plane of imaging), respectively. The Va is the combined 
velocity while ta is the slow time [7]. The RoandR(ta) are 
the nearest and instantaneous slant ranges between the 
platform and target, respectively. The platform velocity is 
denoted by v. During the slow time interval Va(ta), the 
target moves from position O to O1. 
The conventional space–time adaptive processing (STAP) 
algorithms work well for short pulses during a coherent 
pulse interval (CPI). The ground moving target (GMT) 
theories for BFSAR are discussed by Zhongyu Li, Junjie 
Wu, Qingying Yi, Yulin Huang, Jianyu Yang and Yi Bao. 
One important capability of Bi-static Forward-looking SAR 
(BFSAR) [9] is that it can image the forward-looking 
terrain in flight direction with proper geometry, hence it is 
called bi-static forwardlooking SAR (BFSAR). Some of the 
advanced applications of SAR are autonomous navigation, 
self-landing, precise terminal guidance, etc. In the forward-
looking imaging mode, the airplanes or missiles makes use 
of the Ground Moving Target (GMT) technology, and have 
a shorter reaction time. Also, the forward-looking imaging 
mode is advantageous for the mobility of the airplanes or 
the missiles. Hence, GMT detection and imagery is very 
important in BFSAR applications 

III. GROUND-MOVING TARGET INDICATION
(GMTI) 

In ground radar systems, the moving target can be detected 
in Doppler-domain since the moving target has large 
Doppler frequency caused by the movement of it. Doppler 
shift of the stationary clutter seen by the SAR systems 
varies with the looking angle. To solve the problem, a 
combination of displaced phase center antenna (DPCA), 
space-time adaptive processing STAP [11] and SAR or 
BiSAR are used. the DPCA or the STAP technique, 
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supported by a multichannel receiver system and a 
receiving antenna of multiple phase centers, may use to 
cancel both side lobe and main beam clutter. The 3−D 
coordinate system has the x − y plane defining the surface 
of the Earth and the z-axis pointing away from the Earth. A 
reference target is assumed to be located at the center of the 
imaging scene whose coordinate is (x0, 0, 0). When 
azimuth time η = 0, beam centers of the receiver and the 
transmitter irradiate the reference target simultaneously. P 
(x, y) is an arbitrary target in the imaging area. If the 
velocity components Vx 6= 0 , Vy 6= 0, the target is 
considered a GMT. 

Fig. 2. Block diagram of proposed GMT detection and imaging 
method for BFSAR 

Fig. 2 gives the processing steps of the method proposed in 
this paper. Since the Doppler ambiguity caused by the large 
Doppler centroid exists in BFSAR [10], the bulk-deramp 
filtering operation is applied in the first step to eliminate 
the Doppler ambiguity. This bulk-deramp filtering 
operation is necessary for the following Keystone 
transform (KT) since the KT cannot completely correct the 
range cell migrations (RCM) if the Doppler ambiguity 
exists in the raw data. 
Ground-moving target indication (GMTI) in synthetic 
aperture radar (SAR) data addresses the task of extracting 
information about moving objects. This task was identified 
by Daniel Henke, Elias Mendez Dominguez, David Small, 
Michael E. And Schaepmanand Erich Meier. SAR data can 
be acquired almost independently of weather conditions 
and daylight. Moving object candidates were extracted at 
each time step and tracked over time by analyzing their 
dynamic behavior [10]. For the candidate selection step, we 
rely on the extraction method for single channel data and 
on a multichannel Along-Track Interferometry (ATI) 
extraction method based on a generalized likelihood ratio 
test commonly used with ATI data. We make use of the X-
band ATI mode at 9.6 GHz. This mode comprises four 
equidistant receiving antennas (channels) and one 
transmitting antenna operating with a pulse repetition 
frequency of 2016 Hz at HH polarization. The receiver 
antennas are separated by approximately 20 cm, with an 
azimuth beam width of 7.3?each. 
The proposed method for tracking moving targets in SAR 
data can be subdivided into four major parts. The first task 

is to process and geocode the SAR data, producing a set of 
”overlapping apertures with reduced bandwidth” (OAwrB) 
images. The tracking algorithm works independently of the 
focusing algorithm. We use a TDBP algorithm to focus the 
OAwrB images, as it is one of the most precise methods 
and can handle nonlinear flight tracks at high quality. 
Having obtained a sequence of images, we collect image 
statistics and use image processing methods to discern 
potential moving object candidates in each image; their 
temporal behavior is ignored at this stage. For the candidate 
selection, we rely on two different approaches: one based 
on single-channel data and the other based on multichannel 
[11] ATI data. In the third processing step, we use a
multitarget unscented Kalman filter approach incorporating
a dynamic model to associate the extracted time-
independent observation of step two to generate moving
target trajectories of maximum probability. Finally, the
projection of the trajectories from the SAR geometry into
3-D real-world coordinates is performed for two cases of a
priori information: with and without the existence of a road
network model. The highest detection rate is found in
OAT1∪1chn (89%) and this method will detect maximum
trucks (8) and it also have highest False alarm rate of 22%.
Least Detection rate, least false alarm rate are found in
OAT1∩1chn as 56% & 11% respectively and it detects
least number of Trucks 5 out of 9is found.
The Paper presented by Jian Yang, Chang Liu, and Yanfei
Wang describes the following. In this paper, moving targets
with different motion parameters are classified based on the
relative locations of their spectra to that of the clutter.
Synthetic aperture radar (SAR) is originally designed as an
advanced imaging sensor of high resolution. With the
increasing requirements from both civilian and military
areas, ground moving target indication (GMTI) [12] and
imaging (GMTIm) are also becoming important
applications to enhance the surveillance capability of
modern SAR systems. The existing GMTI algorithms can
be classified into two sorts: singleand multichannel
algorithms. Multichannel algorithms, such as along-track
interferometry (ATI), displaced phase center antenna, and
space-time adaptive processing (STAP), have the ability of
detecting slow and weak moving targets, which are
submerged by the clutter.
Freeman and Currie have presented a method to indicate
the moving target in single-antenna SAR. However, only
the targets located at the high-band of the pulse-repetition
frequency (PRF) can be detected. Moreira and Keydel have
proposed a GMTI algorithm based on the Doppler
modulation rate. Nevertheless, the moving target is
required to have a fast along-track velocity. Fienup has
proposed an algorithm to detect the moving target by using
the sharpness ratio. However, this algorithm is sensitive to
the clutter and noises [13]. Weihing et al. have proposed to
detect the moving target with a stack of images, while their
algorithm is computationally expensive. A low-cost
approach has been presented as the subaperture approach.
However, weak targets cannot be detected in the image
domain. Other algorithms, including the matched filter

159



Multicon- W 2021 

bank algorithm, the range cell migration (RCM) algorithm, 
and the symmetric defocusing algorithm, have also been 
investigated. It can be noted that all these algorithms are 
developed to detect the moving targets with certain motion 
features. 
The moving targets are required to be focused and 
relocated in the stationary SAR image after the detection. 
Jao has presented an approach to focus the moving targets 
by 2D parameter searching [14]. However, the large 
calculation burden restricts the applications of his 
approach. Perry et al. have presented an algorithm to 
correct the range walk using Keystone transform (KT). 
However, the Doppler ambiguity caused by the fast cross-
track velocity is not considered in their algorithm. Xu et al. 
have proposed an algorithm to deal with the imaging of fast 
moving targets. However, a high- PRF system is required 
or else the spectrum aliasing would happen during the de-
sampling process. Zhu et al. have proposed a 2-D matched 
filter approach, whereas it causes azimuth defocusing 
without the estimation of the along-track velocity. The 
moving targets are classified into three types, 
Type I indicates the spectra of the moving target as 
completely out of the clutter and it’s velocity is given as 

. 
Hence,to separate the moving target from the clutter a high 
pass filter is used. A partial spectra of the moving target in 
type IIare immersed by the clutter whose velocity is  

The moving targets that are completely submerged by the 
clutter are given as type III, whose velocity is, 

Or Vx = 0,Vy 6= 0 . The targets with slow cross-track 
velocities and the targets with fast cross-track velocities 
that aliased into the baseband belong to Type III. In 
addition, given that the alongtrack velocity has no 
relationship with the Doppler centroid, the along-track 
moving targets also belong to Type III. where BaandBm 
denotes the Doppler bandwidths of the clutter and the 
moving target, respectively, and k is the number of the 
Doppler ambiguity. 

IV. CONCULSION
This paper presents multiple algorithms to detect the 
moving target in radar Doppler-domain since the moving 
target has large Doppler frequency. Doppler shift of the 
stationary clutter seen by the Synthetic Aperture Radar 
(SAR) systems varies with the looking angle. To solve the 
problem, a combination of displaced phase center antenna 
(DPCA), space-time adaptive processing (STAP) and SAR 
or Bi-static Forward looking SAR (BFSAR) are used. To 
improve the azimuth resolution by the Synthetic Aperture 
technique the paper presents High Frequency Raised (HFR) 
inversion Algorithm as an effective one. Time Domain 
Back Projection (TDBP) algorithm is used to focus the 

overlapping apertures with reduced bandwidth (OAwrB) 
images, as it is one of the most precise methods and can 
handle nonlinear flight tracks at high quality. Range Cell 
Migration (RCM) and Matched Filter Algorithm are found 
to be best for target detection. 
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Abstract - Review of literature is important for gaining 
knowledge on specific area before doing any research. In 
today’s world wide web, pictures are increasing making it 
difficult to retrieve a relevant image. CBIR is used to search 
any image from the corpus of images. It excerpts features 
from the input image and retrieve the images from the 
dataset which have similar features. Plentiful techniques have 
been developed for CBIR, some of which have been 
illustrated in this paper. These results can be improved by 
finding significant hidden data from images. Deep learning 
extracts these hidden features and classify the image. Lot of 
experiments have been conducted on CBIR using deep 
learning. The objective of this paper is to classify and 
evaluate those experiments. 

Index Terms - convolution neural network, similarity 
measurement, deep learning, features extraction, content-
based image retrieval. 

I. INTRODUCTION

“Picture speaks louder than words”, people often prefer 
pictures over text. Also, the cost of memory has been 
decreased, making storage of images in a memory cost-
effective. Improvements and progress in information 
technology led to increase in multimedia database. 
Copious images make difficult to analyze or extract some 
data from images. Traditionally, images were indexed 
manually but growing dataset makes it difficult to index 
the image manually [1]. 

An alternative approach, content-based image retrieval 
(CBIR) has been developed. There are various 
applications of CBIR in different areas such as: medical 
diagnosis, geographical, military, crime prevention, etc. 
There is a scope to improve the efficiency of CBIR in the 
mentioned field, resulting in the research needed in the 
field.  

CBIR is used to search any image from the corpus of 
images. It analyses data based on the visuals content like 
shape, color, texture, etc. of an image rather than the text 
or metadata representing an image [1]. As we can see in 
Fig. 1, there are two stages in image retrieval process. At 
first, image features are gathered and kept in the database. 
These features can be in the form of color, texture, shape, 
object etc. This feature extraction will be done offline. 
When the query image will be given, to extract the similar 
images from the dataset, features will be extracted from it. 
Some similarity measuring techniques like Euclidean 

distance, Cosine similarity, etc. will be applied on dataset 
and query features, to retrieve the similar images. 

Fig. 1 Process of content based image retrieval. 

 CBIR results can be improved by finding significant 
hidden data from images. Machine learning algorithms 
helps to find this information making system intelligent 
using training datasets. Convolution neural network 
(CNN) is based on the deep learning approach. It is widely 
used in image recognition. CNN model is a combination of 
feature extraction and the classification. CNN models are 
trained and tested; each input image will be passed in a 
sequence of convolution layers. Convolution layers consist 
of three layer which are pooling, fully connected layers 
and at the end it applies softmax function. Softmax 
function is used to classify an object with probability value 
in range of 0 and 1. Higher the probability, better is the 
chance of classification. 

 Improved network structures of CNNs result in cost 
effective in terms of memory and computation complexity. 
Also, it leads to better performance for applications. 

 Further this paper is divided in the sections as follows, 
Section II describes the research background, followed by 
comparison of existing methods in Section III. Section IV 
mentions the inferences in the end.   

II. RESEARCH BACKGROUND

In this technology era, images are growing rapidly, making 
precise image retrieval, a challenging task. In image 
retrieval, semantic gap occurs when low level visual 
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features describes high level concepts, which is a major 
concern [1][2][3][4]. Class based prediction have been 
proposed and implemented to overcome the semantic gap 
[3]. Many other techniques include bag of visual words 
model [1][4], vector of locally aggregated descriptors [4], 
fisher vector descriptors [4], scale invariant feature 
transform [1][4], are proposed and evaluated to represent 
the features of images effectively. 

Semantic gap mostly occurs due to loss of information 
while representing image by its local features like color, 
shape, etc. [3]. This gap can be fulfilled by learning 
features directly from the images [3][5][6]. Precision of 
image retrieval can be increased by finding the hidden 
information of images. Convolution neural network 
(CNN), deep learning approach can be used to find the 
hidden features from the images [3][5][6][7]. CNN based 
models are highly effective in terms of image 
classification, detection of objects and other problems 
related to computer vision [5]. Pouria Sadeghi-Tehran [6], 
used a pre-trained CNN (residual network (ResNet)). It is 
used on predefined imageNet dataset. CNN models along 
with VLAD features have been proved a good fusion to 
extract the semantic details from the images [7]. 

CNNs can give accurate classification results if enough 
data sets along with their labels provided. Overfeat model, 
pretrained network is used along with CNN for limited 
datasets, achieving good results in terms of accuracy [8]. 

Deep learning includes the approach of machine learning 
algorithms, which by adopting deep architectures used to 
find out the high-level abstractions in data [9]. Deep 
Believe Network (DBN) which is a deep learning 
framework is employed to extract features efficiently for 
image retrieval. DBN can classify the data with divergence 
i.e., noise, displacement, smoothness, etc. DBN is reliable
as it generates huge data set for learning features [9].

One of the models named Relevance Feedback uses user 
feedback to overcome the semantic gap. After retrieval of 
images, feedback is taken from the user whether the 
retrieved result is useful or not. Based on this, system will 
get the information regarding semantically similar and 
dissimilar images. Retrieval results are restored based on 
the user feedback. This model will stop after delivering the 
optimal results to the user [10][11].  

CNN can learn image representation and binary codes 
simultaneously if data is labeled [12]. Kevin Lin, et. al. 
method generates the binary codes, which are then used 
for searching by calculating hamming distance. For 
searching the images in a dataset, hashing based search 
takes lesser computational time than linear search [12]. 

Texture classification is one of the challenging tasks in 
image retrieval. Principal Component Analysis, PCANet 

has set a modest standard for the texture classification and 
object recognition [13]. PCANet has three basic modules, 
binary hashing, cascaded PCA and blockwise histograms. 
PCANet is used to learn the filters from the data. Binary 
hashing is used for indexing and histograms are used for 
pooling [13]. 

Maria Tzelepi, [2] proposed three different retraining 
models i.e., retraining with relevance info, fully 
unsupervised retraining and Relevance feedback based 
retraining. These models have outperformed other CNN 
based models [2]. 

III. COMPARISON OF EXISTING METHODS

Many papers have been reviewed on content-based image 
retrieval (traditional methods) and content-based image 
retrieval using deep learning. Summary has been given of 
the traditional CBIR methods in the table I. 

There are many issues which is been faced during retrieval 
of images based on its content. Some of the issues are 
semantic gap, geometrical transformations, different 
illumination condition, texture representation as seen in 
figure 2. 

TABLE I 

COMPARISON OF TRADITIONAL CBIR METHODS 

Issue Paper Methods Results 

Semantic 
gap 

CBIR for 
biomedical 
image 
archives 
using 
efficient 
relevance 
feedback & 
user 
navigation 
patterns, 
International 
Journal of 
Computer 
Applications, 
2017 [10] 

Navigation 
Pattern based 
Relevance 
Feedback 
(NPRF) 

CBIR - 20% 
RF – 60 to 
65% 
NPRF – 60 
to 75% 

Different 
illuminatio
n 
condition 

Combining 
local binary 
patterns & 
local color 
contrast for 
texture 
classification 
under 

Local Color 
Contrast 
(LCC) method 
along with 
Local Binary 
Pattern (LBP) 

Without 
applying 
any method 
– 10.2%
With only 
LBP – 
71.9% 
With LCC 
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varying 
illumination, 
Journal of 
the Optical 
Society of 
America, 
2014 [14] 

& LBP – 
77.1% 

Geometric
al 
transforma
tion 

SIFT vs 
SURF: 
Quantifying 
the variation 
in 
transformatio
n, 2015 [15] 

Scale Invariant 
Feature 
Transform 
(SIFT) 
Speeded Up 
Robust Feature 
(SURF) 

Less 
accurate 
when affine 
transformati
on is 
applied 

Texture Local 
derivative 
radial 
patterns: A 
new texture 
descriptor 
for CBIR, 
Elsevier, 
2017 [16] 

LDRP – Local 
Derivative 
Radial Pattern 

- works best
when
number of
images
retrieved is
very less

( 5 to 10) 

- Less than
80%
accuracy
when
number of
images
retrieved
are more
than 30

CBIR for biomedical images using hybrid approach of 
relevance feedback by taking users feedback have been 
proposed [10]. In this model, it compares query image 
features with features index of image which are stored in 
dataset. It uses graph ranking techniques to find similar 
images. These images will be judged by users whether 
they are relevant or not to the user query to tackle semantic 
gap. This model is most beneficial for repeated users and 
for small number of feedbacks. This system was tested on 
100 images dataset. It gives accuracy of 60 to 75% using 
Navigation Pattern based Relevance Feedback (NPRF). 

We face many issues like multiple illuminates while 
classifying an image. A descriptor has been proposed 
which combines the local binary pattern (LBP) and local 
colour contrast (LCC) to handle multiple illuminates [14]. 
LBP is used to extract the texture features and it is robust 
to variations in illumination changes of images. Whereas 
LCC is used to retain the colour information and discard 
that part which is affected by illumination changes. 

Combining LBP & LCC gives 77.1% accuracy of image 
classification. 

Geometrical image transformation is yet another issue 
which is been faced during image retrieval. Siddharth 
Srivastava examined two techniques i.e., Scale Invariant 
Feature Transform (SIFT) and Speeded Up Robust Feature 
(SURF) for such image transformations [15]. It has been 
observed that for all the cases SIFT gives better results 
than SURF. Although both these techniques give better 
retrieval only on affine transformations on images.  

For texture representation, local descriptor named – Local 
Derivative Radial Pattern was proposed [16]. This 
proposed method was compared with methods which are 
predefined such as local vector pattern, local binary 
pattern, local ternary pattern, local tetra pattern and local 
derivative pattern. This method shows better accuracy by 
at least 3.82% and 5.17% when it tested on Brodatz and 
VisTex datasets, respectively. Though it outperforms 
many prior methods, its accuracy is less than 80% when 
number of images retrieved are 30. 

Semantic gap in CBIR is a distinction between image low-
level features and human-being high-level perception. 
Basically, it is the gap between the request of image 
retrieval and its actual features. Color feature is considered 
an important feature for retrieval of images. But it is not a 
reliable feature due to different illumination condition of 
an image. Texture describes the feel of a surface. Texture 
of an image refers to the visual of an image. It is defined 
by the illumination of the pixels. The analysis of texture 
encompasses many issues like classification, segmentation, 
etc. Geometrical transformation is yet another major issue 
in retrieval of similar images. As we can see in figure 2, 
same building image is captured with variations like 
different angle.  

These above-mentioned challenges can be overcome by 
finding significant hidden information from images. Deep 
learning algorithms can be used to find this hidden data 
from images. Convolution neural network, a deep learning 
approach is a neural network vastly used for image 
processing like classification, segmentation, etc. The crux 
of CNN is to focus on the portion of an image rather than 
processing an entire image for feature extraction. 

Many techniques of CBIR using deep learning on different 
datasets have been implemented. It gives better accuracy 
results than traditional CBIR methods. Summary of these 
techniques have been shown in table II. 
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Fig. 2 Different issues in CBIR. 

Results of CBIR have been increased by 2-3% by 
combining relevance feedback of users [11]. Retrieval 
results keeps on changing based on the user feedback. 
Once the results meet the user’s expectations, this model 
stop running and return the result to the user. In this, deep 
learning with five convolution layers is used. For similarity 
measurement, Euclidean and Cosine similarity techniques 
are used. This experiment has been carried out on 
caltech257 dataset consisting of 30,607 images of object. 

 Shoyan Sun, et al. [7] used framework consist of feature 
extraction, indexing and querying. In feature extraction, 
object is detected first by using BING. Features are 
extracted using the fusion of CNN & VLAD.  CNN 
specialize in describing general semantics whereas VLAD 
in describing local details of images. Fusion of CNN & 
VLAD gives accuracy of 83.7% on Holidays dataset 
consisting of 1491 holiday images from 500 classes. This 
fusion gives better accuracy than standalone CNN & 
VLAD features. Inverted indexing structure is used in 
database to avoid exhaustive search. 

In another recent study [6], pre-trained CNN (residual 
network (ResNet)) is used on predefined imageNet dataset. 
Novel nested hierarchical database indexing is used for 
querying from the database, which is faster way to process 
the query, using k-means clustering. For similarity 
matching, recursive calculation is done based on local 
density estimation. This framework is tested on 
MalayaKew (MK) Leaf-Dataset, having 44 classes with 52 
images in each. It gives accuracy of 88.1%. And it gives 
90.5% accuracy using University of California Merced 
(UCM) Dataset, having 21 classes having 100 images in 
each.  

CNN when trained with large dataset with labelled data 
gives good accuracy than the limited labelled data. 
Dimitrios Marmanis, et al. [8] proposed a two-stage 

framework which gives better accuracy with limited 
labelled data. In its first stage it is using pretrained 
Overfeat model, higher version of AlexNet model which is 
trained using 1.2 million images. The second component is 
the trainable classification architecture which accepts 2D 
feature as an input. This framework gives 92.4% accuracy 
when tested on UCML dataset, consisting of 2100 images 
of aerial images of US cities. 

Sometimes the images of dataset are incredibly 
challenging because of its non-linearity.  These images 
should be pre-processed to increase the efficiency of the 
system by speeding up the time of training. Random 
rotation and horizontal flips on images help CNN to be 
insensitive of the image orientation. ZCA (Zero 
Component Analysis) is used, it decreases the redundancy 
in the pixels of image and emphasizes on its structure and 
features. This framework gives 92.86% accuracy when 
used on Food-11 which consists of 16643 images having 
11 major food classifications [5]. 

Maria Tzelepi, et. al. [2] proposed three models: i) 
Retraining with relevance information, this model is used 
if the training dataset labels are available, ii) Fully 
unsupervised retraining, this model is used when only 
dataset is available, iii) Relevance feedback based 
retraining, this model is used when feedback of user’s is 
available. All three models are tested with two datasets: 
UKBench 2 dataset comprised of 10,200 object images 
classified into 2550 classes (with each class containing 4 
images) and Paris 6K dataset containing 6392 images. 
Cosine similarity and Eucledian distance is used for 
similarity measurement.  

The accuracy of CBIR is dependent on the feature’s 
representation of an image. Deep Belief Network (DBN) 
method is applied to retrieve image features and classify 
the data with divergence i.e., noise, displacement, 
smoothness, etc.  In R. Rani Saritha, et. al. method [9], 
multi-feature retrieval technique is introduced. This 
technique combines features of edge directions, color 
histogram, texture features, edge histogram, etc. These 
features are obtained and stored as a small sign of an 
image. For similarity measurement, these signatures are 
compared. This framework is tested on SUN dataset. It 
gives accuracy of 98.6% for small dataset (images <1000) 
and 96% for large dataset (images>10000). 

CBIR gives best results when class based prediction with 
CNN is used. For the proposed content based medical 
image retrieval (CBMIR) systems, it has been tested with a 
dataset [3]. This dataset consist of 24 classes with 300 
images in each class, is prepared from the publicly 
available medical dataset. CBMIR gives 99.77% 
classification accuracy, mean average precision of 69% for 
image extraction, 53% when class predictions is not used. 
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Kevin Lin, et. al. [12] proposed a deep learning 
architecture which retrieve images by calculating binary 
hash codes. This framework consists of three components: 
i) CNN is pretrained with supervised learning using
imageNet dataset, ii) hidden layer is added to learn the
hash codes of the images, iii) to retrieve similar images
using hamming distance between binary codes. This
framework is tested with three different datasets, namely
MNIST dataset, CIFAR-10 dataset and Yahoo-1M dataset.
The retrieval accuracy with all three datasets is shown in
table II.

PCANet proposed by Tsung-Han Chan et. al., [13] is 
based on principal component analysis, blockwise 
histograms and binary hashing. It proved as a simple but 
provides extremely competitive standard for object 
recognition and texture classification. PCANet is tested on 
various datasets namely LFW dataset, Extended Yale B 
dataset, FERET dataset, and AR dataset giving remarkable 
accuracy as shown in table II. 

TABLE II 
COMPARISON OF DEEP LEARNING BASED CBIIR 

METHODS 
Paper Method Datasets Results 
Relevance 
Feedback for 
Content-
Based Image 
Retrieval 
Using Deep 
Learning, 
IEEE, 2017 
[11] 

Retrieval 
results keeps 
on changing 
based on the 
user feedback 

Caltech25
7 is used 
consisting 
30,607 
images of 
object 

Improved 
by 2-3% 
by 
combining 
relevance 
feedback 
with cbir 

Scalable 
Object 
Retrieval 
with 
Compact 
Image 
Representati
on from 
Generic 
Object 
Regions, 
ACM, 2016 
[7] 

Framework 
consist of 
feature 
extraction, 
indexing and 
querying 

Holidays 
1491 
holiday 
images 
from 500 
classes 

Accuracy: 
83.7% 

Scalable 
Database 
Indexing and 
Fast Image 
Retrieval 
Based on 
Deep 
Learning and 
Hierarchicall
y Nested 
Structure 
Applied to 
Remote 
Sensing and 
Plant 
Biology, JoI, 
2019 [6] 

• Pre-
trained
(residual
network
(ResNet))
• Novel
nested
hierarchical
database
indexing is 
used for 
database 
• Recursiv
e calculation
based on
local density
estimation for
similarity
calculation

• Mala
yaKew
(MK)
Leaf-
Dataset,
have 44
classes
with 52
images in
each.
• Unive
rsity of 
California 
Merced 
(UCM) 
Dataset, 
having 21 
classes 
having 
100 
images in 
each 

• MK
Leaf-
Dataset
accuracy –
88.1%
• UCM
Dataset
accuracy -
90.5%

Paper Method Datasets Results 
Deep 
Learning 
Earth 
Observation 
Classificatio
n Using 
ImageNet 
pretrained 
Networks, 
IEEE, 2015 
[8] 

Use 
pretrained 
network, 
overfeat 
model along 
with CNN 

UCM 
consisting 
of 2100 
images of 
aerial 
images of 
US cities 

Overall 
accuracy: 
92.4% 

Content 
based image 
retrieval 
using deep 
learning 
process, 
Springer, 
2018 [9] 

• Deep
Belief
Network
(unsupervised
)
• Multi-
feature
retrieval
technique

SUN 
dataset 

• 98.6%
for small
dataset
(images
<1000)
• 96%
for large
dataset
(images>1
0000)

Medical 
Image 
Retrieval 
using Deep 
Convolution
al Neural 
Network, 
Elsevier, 
2017 [3] 

Class based 
predictions is 
used 

24 
classes, 
300 
images in 
each class 
total 7200 
images, 
70%-30% 
training-             
testing 

• Classi
fi-ation 
accuracy - 
99.77% 
• Retiev
al mean 
average 
precision - 
0.69 
• 0.53
without 
using class 
predict-
ions 

Deep 
Learning of 
Binary Hash 
Codes for 
Fast Image 
Retrieval, 
IEEE, 2015 
[12] 

• CNN
trained with
imageNet
dataset
• Hidden
layer is added
to learn the
images hash
codes

• MNIS
T Dataset:
having
60,000
training
and
10,000
testing
images

• MNIS
T: 98.2
+−0.3%
retrieval
precision
• CIFA
R: 89%
precision
• Yaho
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Paper Method Datasets Results 
• To
retrieve
similar
images

• CIFA
R-10
dataset:co
ntains 10
object
classes
having
50K
training
and 10K
testing
images
• Yaho
o-1M
dataset:
consists of
1,124,087
shopping
item
images.

o-1M:
83.75%
precision

PCANet: A 
Simple Deep 
Learning 
Baseline for 
Image 
Classificatio
n?, IEEE, 
2015 [13] 

Three 
components: 
• Binary
hashing
• Cascaded
Principal
Component
Analysis
(PCA)
• Blockwis
e histograms
Comparison
with
RANDNet
and LDANet

• FERE
T dataset,
contains
1196
distinct
individual
s,
upto 5
images
per
individual
• LFW
dataset,
consist of
13233
face
images of
5749
distinct
individual
s
• Exten
ded Yale
B
dataset,co
nsist of
2414 front
face
images of
38
individual
• AR
dataset
consists of
over 4000
front

• PERE
T dataset
– 97.25%
• LFW
dataset –
86.28%
(unsupervi
sed
learning)
• Exten
ded Yale
B dataset
– 99.58%
• AR
dataset -
95% 
accuracy 

Paper Method Datasets Results 
images of 
126 
subjects 

IV. CONCLUSION

CBIR is used to extract the image from the corpus of 
images with the help of its features. In this paper, we have 
given summary of different research studies on content-
based image retrieval (CBIR). Many issues of CBIR have 
been discussed. For each issue, one research study has 
been discussed. This CBIR retrieval accuracy can be 
improved by finding significant hidden data from images.  

Deep learning is used to find these hidden features from 
images. Further, we have summarized techniques of CBIR 
with deep learning, we can see it gives better retrieval 
accuracy than standalone CBIR. 

Abbreviations and Acronyms 

Abbreviations and Acronyms used in this paper: 

CNN Convolution neural network  
CBIR Content Based Image Retrieval 
VLAD Vector of Locally Aggregated Descriptors 
DBN Deep Believe Network 
SURF Speeded Up Robust Feature  
LDRP Local Derivative Radial Pattern 
PCANet  Principal Component Analysis Network 
ResNet Residual network 
SIFT Scale Invariant Feature Transform  
NPRF Navigation Pattern based Relevance 
Feedback 
RF Relevance Feedback 
LCC Local Color Contrast 
LBP Local Binary Pattern 
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A software-based approach to monitor Driver 
Drowsines 

S. Pawar, S. Pal, P. Prajapati, P. Janarao

Abstract -One of the major causes of accidents in the world 
is Driver fatigue. The intent of this paper is design of an 
automated system for safety of driver from improper 
driving. One of the ways of measuring driver fatigue is 
identifying driver fatigue. The aim is to develop a 
drowsiness detection system using OpenCV. The relevant 
features are often extracted from facial 
expressions like yawning, eye closure, and head movements 
for inferring the extent of drowsiness. In this paper the 
authors have tried to develop a system which can detect the 
drowsiness of a driver and alarm him/her. The detection of 
drowsiness is using the eye movement and yawning It also 
avoids careless driving by making sure the driver is always 
concentrated in front and not looking elsewhere. To detect 
and notify a driver with bad physiological condition there is 
a need to develop a drowsiness detection system. 

Keywords: OpenCV, Drowsiness, EAR (Eye Aspect ratio) 

I. INTRODUCTION

Driver drowsiness driving is one of the main reasons for 
road accidents. In current survey it shows that out of five 
accidents one accident is due to drowsiness of the driver 
which is approximately 20% of road accidents and it is 
increasing gradually in every year. The survey highlights 
the facts that total number of traffic deaths are excessive 
because of drowsiness of driver [1]. Looking at the 
current scenario there is a need to develop an automated 
system which could prevent such accidents. The 
proposed system aims to achieve that goal. This could 
significantly reduce the number of fatigue-related car 
accidents. 

II. BACKGROUND/HISTORY

Nowadays, many professionals require long term 
concentration while driving. People who are working in 
the transportation industry like airplane pilots, car and 
truck drivers, must keep a close eye on the road, so they 
can react to sudden events immediately. These events can 
be animals or people crossing road, children suddenly 
appearing ahead or some obstacle on the road.  Long 
hours of driving cause the driver fatigue and, 
consequently reduces their response time. 
There have been different approaches to build a 
drowsiness detection system in the past. These include – 
[2] 

1) Behavioural parameter-based techniques
2) Vehicular parameters-based techniques
3) Physiological parameter-based techniques

The problems associated with behavioural measures are 
environmental factors, such as lighting, brightness, and 
road conditions can influence the accuracy of 
observation. 

Fig 2.1 
The Physiological parameters-based techniques detect 
drowsiness based on drivers’ physical conditions such as 
heart rate, pulse rate, breathing rate, respiratory rate and 
body temperature, etc. These biological parameters are 
more reliable and accurate in drowsiness detection 
as  they're  concerned with what's happening with driver 
physically. Fatigue or drowsiness, change the 
physiological parameters such as a decrease in blood 
pressure, heart rate and body temperature, etc. The 
measures taken to implement such systems are 
invasive, is using cell phone while driving in that case it 
will warn the driver to not to do so 
EAR stands for Eye Aspect Ratio it is the ratio which uses 
mathematical formula to indicate the distance between 
eyes which helps us to identify if the eyes are open or not 
the formula for EAR is: 
Hence the calculates ear ratio in our problem is 0.35 
hence when ratio goes below 0.35 for at least 120 frames 
i.e. almost 4 seconds then an alarm sound is raised to
wake the driver. on Facial land mark point 37 to 47
indicates eyes where
 Fig 3.2 36-41 is left eye and 42-47 right eye so
so, require electrodes to be directly placed on the drivers
body. This method sometimes gets irritating for a driver
so becomes difficult to implement.

2.1 Existing System 
One of the examples of a system detecting a driver’s 
fatigue is the system implemented into the Driver 
Assistant in Ford cars [3]. It analyses rapid steering 
movements, driving onto lines separating lanes, irregular 
and rapid braking or acceleration. The system collects 
and processes these data, assigns the driver using one of 
the 5-degree concentration levels (5 – the driver is 
concentrated, drives properly, 1 – the driver is very tired, 
should immediately stop driving and rest) [3].  When the 
rating falls to level 1, the driving force is notified by 
beeps and warnings on the instrument panel's middle 
screen. The system can be reset and the warnings will 
disappear, only when the driver stops and opens the door. 
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A system supported real-time face analysis are often one 
among the foremost effective approaches for detecting 
fatigue symptoms. There are many problems associated 
with its design such as uneven illumination of a driver’s 
face or the selection of effective real-time data processing 
algorithms to name a few. 

III. PROPOSED SYSTEM

The system starts by capturing continuous live photos of 
the face after which each frame is converted into Grey 
format. This ensures that our video stream is light weight. 
Normal RBG image consists of two components whereas 
Grey format is having only two components ultimately 
resulting into faster processing. A method called 
“dlib.get_frontal_face_detector()” from the dlib library is 
employed to detect the face the generate a rectangle 
around the face. 

3.1 Dataset 
After this our facial landmark prediction dataset comes 
into play. The dataset is trained to generate 68 datapoints 
over the face of the driver which can be found here 
“http://dlib.net/files/shape_predictor_68 
_face_landmarks.dat.bz2” We have used “cv2.circle()” 
method to plot point sized circles on the face to show the 
datapoints more clearly. This dataset is opensource and 
can be found on the internet for free. 

Fig 3.1 
These 68 points are trimmed to cover only the eyes, 
mouth on the face. 

3.2 Block Diagram 
Following Block diagram shows the entire flow of our 
project and the way we intend the system to be proceed. 
In our system the input is provided to it through system 
camera frame by frame for each frame our system checks 
for Lips for Mouth opening Ratio (MAR) for checking if 
the user is yawning or not. 
It checks for eye to calculate Eye Aspect Ratio(EAR) 
which checks if the drivers eye is open or not i.e. weather 
he is feeling drowsy or not. 
If MAR is greater than threshold value then a warning is 
given that person is Yawning and is recommended to 
wash is face or fresh up himself. 
If EAR is lower than threshold value for certain number 
of frames i.e. for 3 seconds or 30 frames then an alarm is 
ring to wake the driver assuming that driver is feeling 
sleepy or is actually fallen asleep. 

Our System also intends to check if Driver is not 
concentrating front while driving or taking that point on 
consideration EAR is calculated. 
When the eye is closed alarm is raised and frame outside 
is turned to red. 

3.3 EAR 

Fig 3.3 
3.4 MOR 

MOR stands for Mouth Opening ratio it is used to 
detect yawning. We all know that yawning is an 
important parameter for a person feeling drowsy so 
if timely action is taken during that time most of the 
accident could be avoided MOR indicates the length 
of mount opened or distance between upper and 
lower lips if that distance crosses a threshold value 
then a message is given on screen to wash face and 
become active. 
MOR is calculated as following: 
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Fig 3.4 

Fig 3.5 
As mentioned earlier when it is detected a person is 
yawning then a message is displayed on screen as 
following you can see it here. 

Fig 3.6 

IV. CONCLUSION

Implemented a software-based driver drowsiness 
detection system. 

4.1 Advantages 
The various advantages of the implemented system are 
mentioned below 

• Less accidents due to drowsiness.
• Less accidents due to careless driving.
• Practically applicable.

4.2 Applications 
The drowsiness detection system can be used for different 
applications. One of them is heavy vehicles for example 
trucks, since the drivers of trucks have long driving 
periods. It can also be used for commercial vehicles. 
Many people use public transport facility for travelling. 
For their safety this technique are often utilized in public 
vehicles. Heavy things are lifted by using cranes and 
transporting them to other places. So, for overloaded 
cranes and mobile cranes this system can be used to avoid 
accidents related to drowsiness. [1] 
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Crop and Fertilizer Recommendation System 
Using Machine Learning 

Prasad Rane, Yash Jain,Omkar Pednekar,Dr. Harshali Patil 
Department of Computer Engineering (COMP), Thakur College of Engineering and Technology, Mumbai

Abstract—We know that agriculture is the major factor on 
which Indian economy heavily relies but in many past years it 
has been observed that farmers are not getting high yields and 
thus resulting in them having lesser profit. Due to this the 
economy and gdp of our country are getting badly affected. 
There are many factors affecting this outcome such as bad 
weather, bad soil study, poor knowledge, repetitive crops  etc. 
but one of the vital reasons is not  using the latest technology 
to improve the results. Recommending the crop in advance of 
sowing would help the farmers and policy makers for taking 
appropriate measures for agricultural processes and 
marketing. This system will not only recommend crops to 
farmers but it will also show them the best fertilizers to use 
according to their region and crops. We attempt to solve this 
problem by building a simple and interactive recommendation 
system for farmers. Implementation of such a system with an 
easy-to-use web based graphic user interface will be carried 
out. The final results after processing will be shown to the 
farmer in simplified format. Thus, for such a system for  crop 
recommendation, there are different machine learning 
algorithms, and with the help of those algorithms we can 
achieve desired results. Random forest algorithm is used in 
this system as it is one of the most powerful supervised 
machine learning algorithms which is capable of performing 
both classification and regression. It operates by building a 
multitude of decision trees at training time and then 
generating output of the class that is the mode of the classes 
(classification) or mean prediction (regression) of the 
individual trees. 

Keywords—Agriculture, Machine Learning, crop-
recommendation, Supervised Algorithms, Crop yield, 
fertilizer-recommendation. 

I. INTRODUCTION

Agriculture is  the most significant and important  
occupation in India. It is a big sector and plays an 
important role in the overall development of the country. 
The type of soil and the type of crops becomes very 
significant from an agriculture income point of view. 
Agriculture is very important and thus will boost our 
Indian economy significantly if farmers get profit. Data 
analytic (DA) is the process of examining data sets in 
order to draw conclusions about the information they 
contain, increasingly with the aid of specialized systems 
and software. Earlier crop selection was performed by 
considering the farmer's experience on a particular field 
and crop. As the conditions change every day very 
rapidly, farmers are forced to cultivate more and more 
crops. Being this as the current situation, many of the 
farmers don’t have enough knowledge about the new 
crops and are not completely aware of the benefits they 
get while farming them. The farm productivity can be 
improved by checking and forecasting crop performance 
in different environmental conditions. Thus, the proposed 
system takes the location of the user as an input. Then it 
applies machine learning and prediction algorithms to 

identify the pattern among data and then process it as per 
input location given. This in turn will propose the best 
crops to invest in and also the best alternative crops 
according to available conditions. Thus, this system will 
only require the location of the user and it will suggest 
the number of profitable crops providing a choice directly 
to the farmer about which crop to cultivate and which 
fertilizers to use. 

Objectives : 
1.To use machine learning techniques to predict crop
yield.
2.To provide a user-friendly GUI to farmers for
handling.
3.To increase the accuracy of crop yield prediction.
4.To analyze different climatic parameters (cloud
cover, rainfall, temperature)
5. To suggest best fertilizers to use based on
conditions.

II. LITERATURE REVIEW

“Predicting yield of the crop using machine learning 
algorithms. International Journal of Engineering Science 
Research Technology. This paper focuses on predicting 
the yield of the crop based on the existing data by using 
the Random Forest algorithm. Real data of Tamil Nadu 
state was used for building the models and the models 
were tested with samples. Random Forest Algorithm can 
be used for accurate crop yield prediction.” [1]. 
“Random forests for global and regional crop yield 
prediction. PLoS ONE Journal. Our generated outputs 
show that RF is an effective and adaptable machine-
learning method for crop yield predictions at regional 
and global scales for its high accuracy and precision, 
ease of use, and utility in data analysis. Random Forest 
is the most efficient strategy and it outperforms multiple 
linear regression (MLR).” [2]. 
“Crop production Ensemble Machine Learning model 
for prediction. In this paper, AdaNaive and AdaSVM are 
the proposed ensemble model used to project the crop 
production over a time period. Implementation done 
using AdaSVM and AdaNaive. AdaBoost increases 
efficiency of SVM and Naive Bayes algorithms.” [3]. 
“Machine learning approach for forecasting crop yield 
based on parameters of climate. The paper was provided 
in the International Conference on Computer 
Communication and Informatics (ICCCI). In the current 
research a software tool named Crop Advisor has been 
developed as a user friendly web page for predicting the 
influence of climatic parameters on the crop yields.C4.5 
algorithm is used to produce the most influencing 
climatic parameter on the crop yields of selected crops in 
selected districts of Madhya Pradesh. The paper is 
implemented using the Decision Tree algorithm.” [4]. 
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“Prediction On Crop Cultivation. International Journal of 
Advanced Research in Computer Science and 
Electronics Engineering (IJARCSEE) Volume 5, Issue 
10, October 2016.Presently, soil analysis and 
interpretation of soil test results is paper based. This in 
one way or another has contributed to poor interpretation 
of soil test results which has resulted in poor 
recommendation of crops, soil amendments and 
fertilizers to farmers thus leading to poor crop yields, 
micro-nutrient deficiencies in soil and excessive or less 
application of fertilizers. Formulae to Match Crops with 
Soil, Fertilizer Recommendation.” [5]. 
“Analysis of Crop Yield Prediction by Making Use Data 
Mining Methods. IJRET: The paper provided in the 
International Journal of Research in Engineering and 
Technology. In this paper the main aim is to create a 
user-friendly interface for farmers, which gives the 
analysis of rice production based on the available data. 
For maximizing the crop productivity various Data 
mining techniques were used to predict the crop yield. 
Such as the K-Means algorithm to forecast the pollution 
factor in the atmosphere.” [6].  
“Applications of Machine Learning Techniques in 
Agricultural Crop Production. Indian Journal of Science 
andTechnology,Vol9(38),DOI:10.17485/ijst/2016/v9i3
8/95032, October 2016.From GPS based color images 
is provided as an intensified indistinct cluster analysis 
for classifying plants, soil and residue regions of 
interest. The paper includes various parameters which 
can help the crop yield for better enhancement and ratio 
of the yield can be increased during cultivation.” [7]. 
“In this paper, we present a comprehensive review of 
research dedicated to the application of machine 
learning in agricultural production systems. Machine 
learning (ML) has emerged together with big data 
technologies, techniques, methods and high-
performance computing to generate new opportunities 
to unravel, quantify, and analyze data intensive 
processes in agricultural operational sectors. By using 
Support Vector Machines (SVP) the Paper is 
Implemented.” [8]. 
“A Study to Determine Yield for Crop Insurance using 
Precision Agriculture on an Aerial Platform. Symbiosis 
Institute of Geoinformatics Symbiosis International 
University 5th & 6th Floor, Artur Centre, Gokhale 
Cross Road, Model Colony, Pune – 411016. Precision 
agriculture (PA) is the application of geospatial 
methodologies and remote sensors to identify variations 
in the field and to deal with them using different 
strategies. The causes of variability of crop growth in 
an agricultural field might be due to crop stress, 
irrigation practices, incidence of pest and disease etc. 
The Paper is Implemented using Ensemble Learning 
(EL).” [9]. 
“Random Forests for Global and Regional Crop Yield 
Predictions. institute on the Environment, University of 
Minnesota, St. Paul, MN 55108, United States of 
America. The generated outputs show that RF is an 
effective and different machine-learning method for 
crop yield predictions at regional and global scales for 
its high accuracy. The Paper is Implemented using k-
nearest neighbor, Support Vector Regression (SVG).” 

[10]. 

III. METHODOLOGY

Dataset Collection: Data is a very important part of any 
Machine Learning System. To implement the system, we 
have decided to focus on Maharashtra state in India. As 
the climate changes from place to place, it is necessary to 
get data at district level. Historical data about the crop 
and the climate of a particular region is needed to 
implement the system. This data will be gathered from 
different government websites. The data about the crops 
of each district of Maharashtra is gathered from 
www.data.gov.in and the data about the climate is 
gathered from www.imd.gov.in. The climatic parameters 
which affect  crops the most are precipitation, 
temperature, cloud cover, vapor pressure, wet day 
frequency. So, the data about these climatic parameters is 
updated at a monthly level on above websites and hence 
we will be using  these datasets. 

There is no such complete and exact dataset available  on 
any of the websites and hence we will  make our own 
dataset from available existing datasets. We will take in 
consideration only important parameters which are basic 
but vital for precise output. Data cleaning is an important 
step before preparing a finalized dataset as in this step we 
remove all unwanted data. Next step would be to fill in 
missing values in dataset cells as this will help the 
algorithm and overall systems efficiency. 

The dataset contains 12 columns which includes 
following parameters - State_Name, District_Name, 
Crop_Year,Season,Crop, Area,Production Moisture, 
rainfall, Average Humidity,MeanTemp,maxTemp, Min 
temp, alkaline, sandy, chalky, clay, millet yield.  For at 
least ten years the yearly abstracts of a crop will be used. 
These dataset usually accepts behaviour of anarchic time 
series.  
Data Partitioning: The Entire dataset is partitioned into 2 
parts: for example, say 75% of the dataset is used for 
training the model and 25% of the data is set aside to test 
the model.There are two types of machine learning 
algorithms which are supervised and unsupervised 
machine learning algorithms. In Supervised learning the 
system learns from past experiences and applies that 
knowledge to get future predictions and outcomes.In 
unsupervised machine learning algorithms the system 
learns from current experiences and adapts to the 
changes as quickly as possible.We will be using 
supervised approach as supervised machine learning 
algorithms can apply what has been learned in the past to 
new data using labelled examples. After Sufficient 
training the system can provide targets for any new input. 
In order to change the model accordingly the learning 
algorithm can also differentiate its results with the 
correct,intended output and find errors. 
Unsupervised learning: IN comparison, unsupervised 
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machine learning algorithms are used when the 
information used to train is neither labelled nor 
classified. Unsupervised learning does analysis of how 
systems can infer a function to describe a hidden 
structure from unlabeled data. In order to describe hidden 
structures from unlabeled data the system doesn’t figure 
out the right output, but it examines the data and can 
draw inferences from datasets.Because of above 
requirements the system becomes more complex and less 
accurate thus supervised algorithms are better. 
We will be using the Random forest algorithm for this 
system as it has both classifier and regressor.It is the 
most popular and powerful supervised machine learning 
algorithm,  It operates by building a multitude of decision 
trees at training time and then generating output of the 
class that is the mode of the classes (classification) or 
mean prediction (regression) of the individual 
trees.Random Forest is predicated on the bagging 
algorithm and uses Ensemble Learning technique. It 
creates an  ‘n’ number of  trees on the subset of the data 
and combines the output of all the trees. In this way it 
reduces overfitting problems in decision trees and also 
reduces the variance and therefore improves the 
accuracy.Random Forest algorithm is highly stable. 
Even if a new data point is added in the dataset, the 
overall algorithm is not affected much as the new data 
point may impact one tree, but it is very hard for it to 
impact all the trees and basically the overall model.Since 
there are so many factors to be considered for the 
problem solution, random forest is the most versatile and 
effective algorithm. 

:

Fig1: Flowchart of  Random Forest Algorithm 

As per above flowchart while final result production the 
PH value and soils color these two inputs along with 
farmers  location will be taken, considering all of them 
final recommendations will be given. 

Fig 2: Block Diagram 

The working of the system will be as follows. First of all 
the farmer has to enter his location coordinates or select 
his farm from the map shown.The he will be  asked for 
the Ph value of that soil and the color of soil, this is done 
as there is no exact dataset available.After taking inputs, 
data acquisition stage starts. In this stage for that 
particular location coordinates the weather reports are 
fetched for next crop season and they are also taken in 
consideration.Also for that location soil attributes for that 
overall region are looked after in the dataset.  

The next stage is data processing. In this stage all the 
available data is combined and converted into needed 
format.Previous years crops are found out and depending 
on weather and all other parameters multitude of decision 
trees are formed. These decision trees work best when 
there are more number of parameters available to judge. 
After applying final rainforest classification and 
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regression and depending on weather and soil quality and 
previous year’s crops as main factors the result is shown 
to the farmer in the form of graphical and easily 
understandable format. This includes Best suitable crop 
which will give best production and maximum profit and 
along with that alternate 3 to 4 crops will also be shown 
so that farmers have multiple choices to choose from. 
Best fertilizers to use according to soil PH value and crop 
will also be shown so that best results could be obtained. 
Taking in consideration that the  main users are farmers, 
the system will be made as simple as it can be so that 
naive users can use it easily. 

Dataset Snapshots: 

Future Scope & improvements: 
For improving predictions there has to be more clarity in 

data and hence hardware microprocessor modules could 
be used to collect data from that exact location. These live 
soil samples can produce more than 95% accurate 
predictions. 

IV. CONCLUSION

Based on the climatic parameters the present study 
provided the demonstration of the potential use of 
machine learning techniques in recommending the 
crop based on certain factors. The developed website 
will be user friendly and the accuracy of predictions is 
expected to be 75-80 percent in all the crops and 
districts selected in the study indicating higher 
accuracy of prediction. The website will be having 
such an easy user interface that any naive user can use 
it. The best crop to invest in will be prompted and also 
fertilizer to use  will also  be suggested. 
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Abstract—Stock Market is the most popular potential investment 
market around the globe and since most of the global economy 
gets affected by stocks, there is a need for a system that can help 
in guiding companies and investors in their investments. People 
tend to invest in the stock market but since the dynamic nature 
of the market causes a tremendous effect on stocks, so this paper 
is going to display a more dependable algorithm to it. Previous 
Machine Learning approaches had used ANN (Artificial Neural 
Network), SVM (Support Vector Machine), Long Short Term 
Memory (LSTM), and insights from other algorithm models as 
well. This paper will mainly focus on Real-Time Stock Analysis 
and Prediction of Stock Prices using HMM (Hidden Markov 
Model). The paper demonstrates the automation of data through 
Web Scraping resulting in an Automated Dataset. The raw 
dataset used is of Yahoo! Finance stocks. 

Keywords— Stock Market, Stocks, Stock Prices, Machine 
Learning, HMM (Hidden Markov Model), ANN (Artificial Neural 
Network), Regression, LSTM (Long Short Term Memory), Web 
Scraping. 

I. INTRODUCTION 
A stock market is an ambiguous place. The ambiguity leads 
to the unevenness of stock prices. This leads to uncertainty 
for the investors to invest in stocks. The paper focuses on the 
technique of predicting stock market prices through Machine 
Learning algorithms. The paper will demonstrate the use of 
HMM algorithm to predict stock market prices. In addition 
to this, there is auto-updation of stock with the help of Web 
Scraping which will result in an advanced algorithm for 
prediction with more accurate and up-to-date stock prices. 
As the stock market plays an important role in the 
development of a country, an algorithm for prediction is an 
ideal solution for investors to be more certain of their 
investments. Due to the unpredictable behavior of the stock 
market, there is a rise in the need for predictive analysis of 
the stocks as it is affected by important events happening in 
the world. Thus, the paper focuses on the overall coverage of 
the factors affecting stocks. 

II. BACKGROUND 
The Stock Market is one of the factors that symbolizes a 
country’s economy. The stock market is a network that 
provides a platform for almost all major economic 
transactions in the world at a dynamic rate called the stock 
value which is based on market equilibrium. Predicting this 
stock value offers enormous arbitrage profit opportunities 
which are a huge motivation for research in this area [1]. Few 
people excel at correctly understanding the fluctuating trends 
of the Stock Market while many people fear investing funds in 
stocks and a handful of them to study over the stocks for 
investment.  

Stock Markets is an opportunity to get profit along-with the 
associated financial risks for investors. Predicting stock 

markets accurately can open the door for huge profits for 
organizations and the Economy. Stock traders always wish to 
buy a stock at a low price and sell it at a higher price. 
However, when is the best time to buy or sell a stock is a 
challenging question. Stock investments can have a huge 
return or a significant loss due to the high volatilities of the 
stock prices. Many models were used to predict stock 
executions such as the “Exponential Moving Average” 
(EMA) and the “Head and Shoulders” methods [2] (Fig. 1,2 & 
3).  

Figure 1.: Exponential Moving Average Formula. 

Figure 2.: EMA Graph Analysis. 

Figure 3.: Head and Shoulder Method. 

The various approach of predicting stock price came into 
existence when the Stock Market was in full bloom. The well-
known Random Walk Theory had come up with some 
popularized figures such as Eugene Fama and Burton Malkiel, 
which made up a commonplace in investing circles. It stated 
that stock prices cannot be predicted because changes in stock 
prices are random. So, it is only a pre-assumption of Stock 

175



Multicon – W 2021 

Price all the time. The efficient Market Hypothesis also 
depicts that share prices are a reflection of all the information. 
This means when a new incident, event happened, new 
information will be flooded into the stock market and that 
information will do a significant effect on the stock price. So 
that reason the consideration of those effects will be a reason 
to create an accurate prediction model [5]. Many machine 
learning algorithms have been used for prediction but HMM 
has out-stood itself as more accurate in predictions. 

The stock market prediction problem is similar in its inherent 
relationship with time. The fundamental idea behind a Hidden 
Markov model is that there is a Markov process we cannot 
observe that determines the probability distribution for what 
we do observe. Thus, a hidden Markov model is specified by 
the transition density of the Markov chain and the probability 
laws that govern what we observe given the state of the 
Markov chain. Given such a model, we want to estimate any 
parameters that occur in the model. And also determined the 
most likely sequence for the hidden process. Finally, we may 
want the probability distribution for the hidden states at every 
location [3].  

Prediction of data is based on the existing stock data that 
includes previous opening price, closing price, highest price, 
lowest price, adjusted closing price, and volume of the 
security traded. Prediction of data is based on the existing 
stock data that includes previous opening price, closing price, 
highest price, lowest price, adjusted closing price, and 
volume of the security traded. Data mining tools also help to 
predict future trends and behaviors; helping organizations in 
active business solutions to knowledge-driven decisions. 
Intelligent data analysis tools produce a database to search for 
hidden information that may be missed due to beyond expert 
predictions. Extraction which was previously unknown, 
implicit, and potentially useful information from data in 
databases, is an effective way of data mining. It is commonly 
known as knowledge discovery in databases (KDD) [4]. 

The remaining paper is organized as follows. In Section II we 
review some of the existing techniques for stock market 
prediction, considering the HMM models as our base model. 
In Section III we give details of our approach with 
mathematical justifications. In Section IV we describe the 
data-sets and provide the work to be done. Finally, in Section 
V we discuss the results and conclude the paper. 

III. RELATED WORKS 
The ambiguous trends and their impact on the Stock Market are 
most of the time unpredictable for the investors. The main focus 
is creating a robust and consistent Machine Learning algorithm 
for the prediction of Stock Values of the Stocks. A web 
application to provide an interface to the user for the showcase 
of stocks and showing the results of prediction of the market 
stocks. 

Machine learning techniques that have been widely applied to 
forecasting stock market data include Artificial Neural 
Networks (ANNs) [2], Fuzzy Logic (FL) [3], Support Vector 
Machines (SVMs)[4], and Regression and LSTM(Long Short 
Term Memory) [5]. Out of these ANNs have been the most 
successful, although their performance is tightly bounded. 

HMMs have only been rarely applied to the given problem in 
the past, which is surprising given the time-dependent nature of 
the market. HMMs have been successfully applied in the areas 
of Speech Recognition, DNA sequencing, and ECG analysis. 
HMMs were previously used to predict changes in trajectories 
of financial time series data. The prediction accuracy on non-
stationary stock datasets was improved by a combined approach 
of HMMs and Fuzzy Logic rules. The basic idea was to 
combine HMM’s data pattern identification method to partition 
the data-space with the generation of fuzzy logic for the 
prediction of multivariate financial time series data.  

The steps involved in prediction were commonly modeling of 
daily opening, closing, high and low indices as continuous 
observations from underlying hidden states. The main 
difference between our approach is auto-updation on daily 
basis. It will be using Web Scrapping for extraction of data of 
daily high and low values of stocks. The remaining forecasting 
is done using the normal approach. While they look for similar 
data patterns in the past data, we maximize the likelihood of a 
sequence of observations over all possible future values. 

IV. METHODOLOGY 

A. Datasets:
Datasets are a vital part of the algorithm to learn, train and 
grow itself for being able to perform the desired work. The 
selection of datasets needs to be existential to the daily facts 
and also be easily available to work with it.  

In this work, we have taken Yahoo! Finance dataset to be 
extracted through web scraping. We have tried a better 
accessible dataset over others so that our system works well 
frequently. 

The dataset is prepared through automated software which is 
executed in python using selenium library files. This gave a 
fast and reliable code to run through all the datasets and 
download them in real-time. The snippets below show the 
Google Chrome browser is being used by the automated 
software and generates the dataset required in a .csv file 
(Figure 4 & 5). 

Figure 4.: Chrome is started with automated software. 
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Figure 5.: Opening of Yahoo! Finance stocks by automated 
software. 

B. Block Diagram:
The Block Diagram displays from the user’s end by 
accessing the interface, the user would be able to handle the 
database from the company they have selected. When the 
stock details are requested it goes through the database and 
does the necessary preprocessing of the dataset to give the 
user real-time analysis data by covering up all the factors 
affecting the Stock Market. Depending on it the final 
prediction is done on the dataset generated in real-time. 

Figure 6.: Block Diagram. 

The full outline of the project is displayed in the following 
flow chart which replicates all the processes of the system. 
The proper flow for the project is very essential as there is no 
optional way to start with it. When we are implementing 
HMM model, it should be a step-by-step process to start 
with. The data extraction part is separate and the data 
implementation part is separate. It also involves thinking 
about the prediction algorithm which will be the key aspects 
of the project. It will also give a directional view of the 
project. 

Figure 7.: Program Flow. 

Figure 8.: Flow-Chart for the implementation process. 

C. Hidden Markov Model (HMM):
The fundamental idea behind a hidden Markov model is that 
there is a Markov process we cannot observe that determines 
the probability distribution for what we do observe. Thus, a 
hidden Markov model is specified by the transition density 
of the Markov chain and the probability laws that govern 
what we observe given the state of the Markov chain. Given 
such a model, we want to estimate any parameters that occur 
in the model. And also determined the most likely sequence 
for the hidden process. Finally, we may want the probability 
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distribution for the hidden states at every location. Let yt 
represents the observed value of the process at location t for t 
= 1, T, θt the value of the hidden process at location t and let 
ϕ represents parameters necessary to determine the 
probability distribution for yt given θt and θt has given θt-1. In 
our applications, yt will either be an increase or decrease and 
the hidden process will determine the probability distribution 
of observing different letters. Our model is then described by 
the sets of probability distributions shown as p(yt∣ θt, ϕ) and 
p(θt | θt-1,ϕ). A crucial component of this model is that the yt 
are independent given the set of θt and θ only depends 
directly on its neighbors θt-1 and θt+1. The various distribution 
in which we are interested in P(ϕ | y1, .., yT), p(θt | y1, …, yT) 
for all t and p(θ1, …, θT | y1, …, yt). We will adopt a Bayesian 
perspective so that we treat θt as a random variable [1, 2]. 
The measure of best is to find the path that has the maximum 
probability in the HMM, given the sequence X. Recall that 
the model gives the joint probabilities Pr(H,X) for all 
sequence, it also gives the posterior probability Pr(H,X) = 
PR(H,X)/Pr(X), for every possible state path H through the 
model, conditioned on the sequence X with maximum 
posterior probability [3, 4]. Given that the denominator Pr(X) 
is constant in the conditional probability formula for a given 
sequence X, maximizing the posterior probability is 
equivalent to finding the state path H* that maximizes the 
joint probability Pr(H*,X). Nguyen [8] has determined the 
optimal number of states for the HMM by using the AIC, 
BIC, and HQ information criteria and also discussed the 
applications of HMM in stock trading. Hassan and Nath [6] 
have applied HMM to the airline's stock forecast. HMMs 
have been used for pattern recognition and classification 
problems and it was suitable for modeling dynamic systems. 

The hidden Markov model (HMM) is a stochastic model 
which is not directly observable, It describes the observable 
events that depend on internal factors. The observable events 
are represented as symbols, where the invisible factor 
involved in the observation is represented as a state. HMM is 
a stochastic model where the system is assumed to be a 
Markov Process with hidden states and it gives better 
accuracy than the other models. Using the given input 
values, the parameters of the HMM (λ) denoted by A, B, and 
π are found out. An HMM is defined as λ = (S,O,A,B,π) 
where S = {s1,s2,…,sN} is a set of N possible states O = 
{o1,o2,…,oM} is a set of M possible observation symbols, A 
is an N*N state Transition Probability Matrix (TPM), B is an 
N*M observation or Emission Probability Matrix (EPM) and 
Π is an N-dimensional initial state probability distribution 
vector and A,B and π should satisfy the following conditions 
(Figure 5&6) [3]. 

Figure 9.: Hidden Sequence [3]. 

Figure 10.: Observation Sequence [3]. 

D. Implementation
The implementation of the algorithm is constructed with

the following steps: 
1) Data Collection: Data for prediction is collected as a

CSV file and it is totally automated through web scraping 
code, which is implemented in Python. The data is collected 
from Yahoo! Finance and then it is totally automated with all 
the latest economic effects applied to the datasets. The 
downloaded dataset is totally clear and ready for 
implementation for prediction. 

2) Implementation: Our implementation model contains
a proposed system that is trained and tested based on the 
Stock selected by the user. Based on this, the training and 
testing sets are used for the prediction results. We have given 
a UI to the user for a better understanding of the Stocks. The 
NTPC Stock details are displayed which is processed after 
the selection for prediction is shown below in a graphical 
way: 

Figure 11.: NTPC Stock’s graphical representation. 

This is the up-to-date graphical representation for the NTPC 
Stock selected where the blue line shows the growth of the 
market of the stock. The prediction of the future 15 days is 
represented using the HMM prediction is displayed (Figure 
8). 
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Fi
gure 12.: NTPC Stock’s Prediction Graph. 

The Graph above displays the prediction of the NTPC 
Stocks. The blue line displays the Original growth of the 
stocks. The green line displays the prediction of the Stocks. 
There is a valid growth shown which counts for the real valid 
growth of the stocks displayed using the orange line.  

V. CONCLUSION 
This paper was an attempt to be predicting future stock 
prices successfully and display output in a readable form or 
in an easily understandable form. The reliability of a 
machine learning algorithm is a great technique to be used at 
this time. The primary contribution to the system model was 
of Hidden Markov Model (HMM). The model is fit for the 
predictions of the stocks with proper implementation of the 
dataset. The correctness of the data is quite satisfactory. The 
main aim of the paper is to illustrate the working process of 
the Stock Prediction Model. This paper will give an idea to 
the new developers to get a flow throughout their project and 
decide a path for getting a successful prediction model. The 
project is totally beneficial to the Stock Investors. 

VI. ACKNOWLEDGMENT
This project has been a great work to display and we are 
delighted and thankful for our mentors and guide to give us 
an opportunity to research in the field of Machine Learning 
and develop a working model of Stock Market Price 
Prediction using HMM. A hearty thanks to our guide Ms. 
Veena Kulkarni for helping us with the idea. Her suggestion 
for developing an automated scraper was totally a game-
changer for our project. This paper is completed with all the 
explanation of the project.  

Reference 

[1] A. Gupta and B. Dhingra, "Stock market prediction using Hidden 
Markov Models," 2012 Students Conference on Engineering and 
Systems, Allahabad, India, 2012, pp. 1-4, doi: 
10.1109/SCES.2012.6199099. 

[2] N. Nguyen, “Hidden Markov Model for Stock Trading,” International 
Journal of Financial Studies, vol. 6, no. 2, p. 36, Mar. 2018.

[3] Deneshkumar Venugopal, Senthamarai Kannan Kaliyaperumal and 
Sonai Muthu Niraikulathan (November 12th 2020). Stock Market 
Trend Prediction Using Hidden Markov Model, Forecasting in 
Mathematics - Recent Advances, New Perspectives and Applications, 
Abdo Abou Jaoude, IntechOpen, DOI: 10.5772/intechopen.93988. 
https://www.intechopen.com/books/forecasting-in-mathematics-
recent-advances-new-perspectives-and-applications/stock-market-
trend-prediction-using-hidden-markov-model

[4] A. Sharma, D. Bhuriya and U. Singh, "Survey of stock market 
prediction using machine learning approach," 2017 International 
conference of Electronics, Communication and Aerospace Technology 
(ICECA), Coimbatore, India, 2017, pp. 506-509, doi: 
10.1109/ICECA.2017.8212715.

[5] N. Waduge and U. Ganegoda, "Forecasting Stock Price of a Company 
Considering Macroeconomic Effect from News Events," 2018 3rd 
International Conference on Information Technology Research 
(ICITR), Moratuwa, Sri Lanka, 2018, pp. 1-5, doi: 
10.1109/ICITR.2018.8736133.

[6] M. Misra, A. P. Yadav and H. Kaur, "Stock Market Prediction using 
Machine Learning Algorithms: A Classification Study," 2018 
International Conference on Recent Innovations in Electrical, 
Electronics & Communication Engineering (ICRIEECE),
Bhubaneswar, India, 2018, pp. 2475-2478, doi: 
10.1109/ICRIEECE44171.2018.9009178. 

[7] I. Parmar et al., "Stock Market Prediction Using Machine Learning," 
2018 First International Conference on Secure Cyber Computing and 
Communication (ICSCCC), Jalandhar, India, 2018, pp. 574-576, doi: 
10.1109/ICSCCC.2018.8703332.

[8] J.H. Choi, M.K. Lee, and M.W. Rhee. “Trading s&p500 stock index 
futures using a neural network”. Proc of the Third Annual 
International Conference on Artificial Intelligence Applications on 
Wall Street, pages 63–72, 1995. 

[9] Cao, Lijuan & Tay, Francis. (2001). Financial Forecasting Using 
Support Vector Machines. Neural Computing and Applications. 10. 
184-192. 10.1007/s005210170010.

[10] Vercher, Enriqueta & Bermúdez, José & Segura, José. (2007). Fuzzy 
portfolio optimization under downside risk measures. Fuzzy Sets and 
Systems. 1. 769-782. 10.1016/j.fss.2006.10.026.

[11] Hassan, Md. R., Nath, B., & Kirley, M. A fusion model of HMM, 
ANN and GA for stock market forecasting. Expert Systems with 
Applications, 2007, 33, 171-180. 

[12] Jung-Hua Wang and Jia-Yann Leu, "Stock market trend prediction 
using ARIMA-based neural networks," Proceedings of International 
Conference on Neural Networks (ICNN'96), Washington, DC, USA,
1996, pp. 2160-2165 vol.4, doi: 10.1109/ICNN.1996.549236. 

[13] L. R. Rabiner, "A tutorial on hidden Markov models and selected 
applications in speech recognition," in Proceedings of the IEEE, vol.
77, no. 2, pp. 257-286, Feb. 1989, doi: 10.1109/5.18626. 

[14] P. Somani, S. Talele and S. Sawant, "Stock market prediction using 
Hidden Markov Model," 2014 IEEE 7th Joint International 
Information Technology and Artificial Intelligence Conference, 
Chongqing, China, 2014, pp. 89-92, doi: 
10.1109/ITAIC.2014.7065011.

[15] B. Nobakht, C.E.J. Dippel, and B. Loni. “Stock market analysis and 
prediction using hidden markov models”, unpublished.

[16] K. Murphy, HMM Toolbox for MATLA B. Internet, Oct. 2011, [online]
http://www.cs.ubc.ca/murphyk/Software/HMM/hmm.html. 

179

https://www.intechopen.com/books/forecasting-in-mathematics-recent-advances-new-perspectives-and-applications/stock-market-trend-prediction-using-hidden-markov-model
https://www.intechopen.com/books/forecasting-in-mathematics-recent-advances-new-perspectives-and-applications/stock-market-trend-prediction-using-hidden-markov-model
https://www.intechopen.com/books/forecasting-in-mathematics-recent-advances-new-perspectives-and-applications/stock-market-trend-prediction-using-hidden-markov-model
http://www.cs.ubc.ca/murphyk/Software/HMM/hmm.html


House Price Prediction using Linear Regression 
Algorithm 

Ameya Adam, Meet Mehta, Samrin Khan, Lydia Suganya 
Thakur College of Engineering and Technology, Mumbai, India 

ameyaadam00@gmail.com, meetrmehta6260@gmail.com, samrin3100@gmail.com, lydia.wiselin@thakureducation.org 

Abstract— The Real estate market in India has been 
predicted to grow from 12,000 crores to 65,000 
crores by 2040, and contribute 13% to the country’s 
GDP by 2025. Bengaluru is predicted to be the most 
favored property investment destination. Also, it’s 
expected that the real estate sector will incur more 
nonresident Indian (NRI) investment, both in the 
short term and the long term. The project is 
supposed to be a helping hand for locals and NRI's, 
so that they do not overestimate or underestimate 
price and also avoid any frauds made by the third 
parties. As the price of houses keeps on fluctuating 
the project aims to help buyer/seller to predict the 
accurate price by making use of machine learning 
algorithm. To achieve this, datasets are trained, 
features are extracted from the datasets and by use 
of linear regression algorithm the house price 
prediction model is built. 
Keywords—Linear Regression, Supervised Learning, 
Machine Learning, Prediction.  

I. INTRODUCTION 

The Real Estate market is a booming and 
attractive field of investment not just based in 
India but all around the globe. It marks the wealth 
and prestige of an individual. Therefore, people 
are constantly striving to make investments into 
land property. As certainly we know that house 
price is a number from some defined assortment, 
so prediction of prices of houses is a regression 
task. The House Price Prediction System will help 
the seller/buyer to know the actual value of the 
house/property, eliminating the profits made by 
the middle person and also can save you from 
wrong investment decisions. Finding the actual 
cost of the house can be difficult as multiple 
factors affect the pricing, so this model will take 
all factors into consideration without you having 
to do hard work and give you an accurate price for 
the house. 

II. RELATED WORK

Predictive analysis comes with a number of 
challenges and researchers have also faced 
various challenges. One of the challenges is to 
identify the number of features that will help to 
predict the house prices.  

In research article [1], the author compared two 
different algorithms including Decision Tree and 
Random Forest are selected & tested for accuracy. 
The performance of Random Forest is superior to 
that of the Decision Tree model. In all the tests, 
Random Forest outperforms the other housing 

price prediction model which is the decision tree model. 

In research article [2], the administrator will add property details 
into the system based on the details the system will predict the 
hotels estimated price when user searches property, the list of 
property will be displayed to the user along with the predicted 
price the user can sell his property by adding his details onto the 
system, he can also look for rent of the home via the proposed 
system. The system makes optimal use of the Data Mining 
Algorithm. The Data mining algorithm helps to fulfil customers 
by increasing the accuracy of estate choice and reducing the risk 
of investing in an estate. 

In research article [3], an optimal model does not necessarily 
represent a robust model. A model that frequently uses a learning 
algorithm that is not suitable for the given data structure. 
Sometimes the data itself might be too noisy or it could contain 
too few samples to enable a model to accurately capture the 
target variable which implies that the model remains fit. When 
they observe the evaluation metrics obtained for advanced 
regression models, both behaved in a similar manner. We can 
choose either one for house price prediction compared to the 
basic model. With the help of box plots, we can check for 
outliers. 

In research article [4], their work considers the issue of changing 
house price as a classification problem and applies machine 
learning techniques to predict whether house prices will rise or 
fall. It considers two discrete values 0 and 1 as respective 
classes. If the value of the class is 0 then they consider that the 
price of the house has decreased and if the value of the class is 1 
then they consider that the price of the house has increased. The 
present work is very different from all these works as instead of 
looking at this problem from the regression point of view it tries 
to predict a price for the house, the work constructs it as a 
classification problem i.e. predicting whether the price of the 
house will rise up or go down. 

Two different machine learning algorithms including Decision 
Tree and Random Forest are selected and tested for which 
algorithm produces the highest rate of the accuracy. They found 
that the performance of Random Forest is superior to that of the 
Decision Tree model from the study of previous work. In all the 
tests, Random Forest outperforms another housing price 
prediction model which is a decision tree model additionally as 
using sklearn for data analysis and data processing. They tested 
for the performance of these techniques by computing how 
precisely a technique can predict whether the closing price is 
greater than or less than the listing price. 

Kahn [7] mentions that productivity growth in various 
residential construction sectors does affect the growth of the 
housing prices. The model that Kahn worked with shows how 
housing prices can have an apparently trendy appearance in 
which housing wealth rises faster than income for an extended 
period, then collapses and experiences an extended decline. 
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Limsombunchao [12] compared hedonic pricing 
structure with artificial neural network models to 
predict the house prices. He builds a model by 
using features like house size, house age, house 
type, number of bedrooms, number of bathrooms, 
number of garages, amenities around the house 
and geographical location. The work he did on the 
house price issue compared accuracy 
performance between Hedonic and Artificial 
Neural Network models which concluded that 
neural networks perform better compared to the 
hedonic models when it comes to accurately 
predicting the prices of the houses.  

Several studies have also focused on the 
collection of features and extraction procedures. 
Wu, Jiao Yang [13] has compared various feature 
selection and feature extraction algorithms 
combined with Support Vector Regression. Some 
researchers have developed neural network 
models to predict house prices.  

III. BENGALURU – THE CITY UNDER CURRENT 
ANALYSIS 

Bangalore is officially referred as Bengaluru, and 
stands as the capital of the Indian state of 
Karnataka. It is also the third most populous city 
and fifth most populous urban agglomeration in 
India.  

Bangalore is widely considered the “Silicon 
Valley of India” as it is one of the nation’s leading 
IT exporters. It is home to many educational and 
research institutions.  

The booming millennial workforce within the 
garden city has enabled Bangalore’s real estate to 
grow significantly. According to a NASSCOM 
report, 2018, Bangalore is one of the fastest 
growing technology start-up hubs in India with 
nearly 7,700 registered start-up firms. The well-
educated, mostly millennial and aspirational 
population of Bangalore has unique requirements, 
with regards to its home buying preferences or 
even with working space. It has already gained its 
reputation as one of the most preferred places for 
investments in real estate, especially among 
the well-heeled communities in the city. 

For our House price prediction project, we have 
considered Bengaluru as our primary location and 
are predicting real-time house prices for various 
localities in and around Bengaluru. We have used 
parameters like 'square feet area', 'no. of 
Bedrooms', 'No of Bathrooms', 'Price per Sq. ft', 
'Lift availability', 'Location'. We have taken into 
account a verified dataset with diversity so as give 
accurate results for all conditions. 

IV. PROPOSED WORK

 In order to begin with creating a system that 
overcomes existing issues, the first focus should 
be to get the data and then process the data 
according to the needs. So to process and train the 
data, some phases were followed that are shown 
in Fig.1. 

Fig. 1. Phases of project 

Phase I: Description & Understanding Dataset 
 Dataset Source: The crucial element in machine learning 
tasks that requires specific attention which should be clearly 
taken is the data. Indeed, the results are going to be highly based 
on the data and also on where did we find them, how are they 
formatted, are they consistent, is there any outlier or any sort of 
noise.  

For the project, we took a dataset from Kaggle. Dataset we used 
is Bengaluru_house_prices.csv. 

Fig. 2. Snapshot of Dataset. 

Description of datasets: The real estate housing data is used in 
this and it is taken from the kaggle.com website and the data is 
spread across 13320 rows, 9 columns and the description of the 
data set is given below. The data set looks something like where 
we have area type, location size, square foot area, and all of these 
can be considered as independent variables and the dependent 
variable is the price. We are trying to predict prices; in the 
dataset the price is represented in INR Lakhs. 

 The Design is separated into three main stages: Initial, 
Middle, Last stage. The Initial stage is identified with Data 
Gathering and Cleaning. The center stage comprises different 
sub-stages like Feature Selection, Feature Engineering, 
Dimensionality Reduction. Last Phase includes the 
Visualization, Deployment of the project. 

Phase II: Data Cleaning and Integration 
Cleaning is the first module called to clean the item and verify 
that all the information in it corresponds to the pattern used to 
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extract it. The cleaning module removes the noise, 
and checks that all the values are not empty, 
otherwise the item is dropped. This is usually 
done in order to maintain simplicity, indeed, it 
might be better to undertake to inference them 
later. After the cleaning part is done, the item is 
sent to the formatting module.  

With effective Data Cleansing, all data sets will 
be free from all the errors that could become a 
problem in the later phase of the project. 

i. Removing unwanted observations
The primary step for data cleaning is removal of
unwanted observations from our dataset.
Unwanted observations include duplicate or
irrelevant observations. Duplicate data is most
probably to occur during the data collection
phase.

For example, it occurs when we combine datasets 
from multiple places or receive data from the 
clients. Such observations can alter the efficiency 
to a great extent as the data repeats and also it may 
add up to the correct or incorrect side, therefore it 
is most likely to produce faulty results. 

ii. Fixing structural errors

After the data cleaning step, comes fixing 
structural errors in our data set. Structural errors 
address those errors that arise during 
measurement, data transfer, or other similar 
situations. They can have typographical errors, 
same column name with a different name. 

For example, the model should treat the typos and 
inconsistent capitalization such as ‘India’ and 
‘india’ as the same classes rather than two 
different classes. One example associated with 
mislabeled classes is of ‘N/A’ and ‘Not 
Applicable’. If they seem as two separate classes, 
we should make sure to combine them.  

iii. Filtering unwanted outliers

After data cleansing is filtering unwanted outliers 
from our data set. The data set contains outliers 
that are far away from the remaining of the 
training data. Such outliers can cause more 
problems to certain sorts of ML models. 

iv. Handling the missing data

One of the tricky issues in Machine Learning is 
‘Missing Data’. We cannot simply ignore missing 
values in our data-set. For some practical reasons, 
we must handle missing data in some way as most 
of the applied ML algorithms do not accept data 
sets with missing values. This can be handled by 
either 

Fig. 3. Null value removal 

Dropping the rows or observations which have missing values 
Putting the missing values based on past or any similar value 

V. FEATURE SELECTION / ENGINEERING:
Feature engineering is termed as the procedure of using domain 
knowledge to extract features from the sourced raw data via data 
processing techniques. These features are very useful to improve 
the performance of machine learning algorithms.  

Fig. 4. Feature Selection Techniques 

There are two main types of feature selection techniques: 
supervised and unsupervised, and supervised methods could also 
be divided into wrapper, filter and intrinsic. 

1. Filter-based feature selection methods use statistical measures
to score the correlation or dependence between input variables
that can be filtered to choose the most relevant features.

2. Statistical measures for feature selection must be carefully
chosen based on the data type of the input variable and the output
or response variable.

Feature Selection Techniques: 

1. Unsupervised: Do not use the target variable (e.g. remove
redundant variables).

2. Supervised: Use the target variable (e.g. remove irrelevant
variables).

2.1 Wrapper: Search for well-performing subsets of features. 
RFE 

2.2 Filter: Select subsets of features based on their relationship 
with the target. Statistical Methods, Feature Importance 
Methods 

2.3 Intrinsic: Algorithms that perform automatic feature 
selection during training. Decision Trees 
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3. Dimensionality Reduction: Project input data
into a lower-dimensional feature space. Metric
dimensionality reduction, where data from a
general metric is mapped into low dimensional
space, is usually used as a primary step before
applying machine learning algorithms.

So for example, as we got the values of ‘price’ and 
‘total_sqft’, we feature engineered a new column 
named ‘price_per_sqft’.  

The selection of features is also known as variable 
selection. It is a process in which subset selection 
of parameters or variables from a large universal 
set of parameters is done.  

Feature selection techniques are used for 
following reasons:  

● To simplify the model
● To shorten the training time of the model
● To reduce the dimensionality

So, to reduce the dimensionality we categorized 
the locations from the data frame which had less 
than 10 data points into ‘other’ resulting in 
simplification. It will also boost the training time 
of the model. 

Phase III: Detection of outliers 
Outliers are the data points which are data errors 
or sometimes they are not data errors but they just 
represent the extreme variation, although they are 
valid it makes sense to remove them otherwise 
they can create some issues later on. 

Outliers do come in differing types, counting on 
the environment: point outliers, contextual 
outliers, or collective outliers. 

1. Point outliers are single data points that lay far
away from the whole distribution.

2. Contextual outliers can be noise in data, such
as punctuation symbols when realizing text
analysis

3. Collective outliers can be in data such as a
signal that may indicate the discovery of a new
attribute.

Outliers are often of two kinds: univariate and 
multivariate. Univariate outliers are often found 
when watching a distribution of values during a 
single feature space. Multivariate outliers can be 
found in n dimensional space. 

 

Fig. 5. Dimensionality Reduction 

So here we remove the datasets that are not within the decided 
threshold value. Also, we need to make use of visualization to 
track the outliers. 

Phase IV: Analysis and Visualization 
Data visualization is used here to study relationships between 
features, as well as the correlation between predictor variables 
and the target variable. It can help identify corrupt data, outliers, 
and patterns. It also aids to investigate the market drifts and 
assist the investor to maximize this throughput. Here in our 
design, we have deployed several graphs to classify the key 
relationships which can be used to train the model. 
 It is used throughout the machine learning process when 
building a model, as it helps one to visualize intermediate results 
to ensure there are no errors or inconsistencies in the model 
building process. 

Fig. 6. Before and After Outlier removal 

Phase V: Modelling / Training the Model 
In this phase, the main focus is to make use of the linear 
regression algorithm as we consider it as a regression problem. 
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Here we train the data that we have pre-processed 
in the earlier phases and create a model that will 
be able to predict the prices. 

The database of house prices contains properties 
like quarter, upper, normal and lower. The section 
upper comprises the normal estimations of the 
houses that are high in costs, similarly normal and 
lower segment comprises normal estimations of 
center range and low range house. Keeping in 
mind the end goal to utilize straight relapse the 
quarter trait is allotted on x-axis and the 
estimations of rates on y-axis. For every one of 
the quality direct relapse is performed once. The 
x-axis being autonomous is the decision
accessible to the client to choose from a
dropdown list.

In Linear Regression, we accept that there is a 
connection between autonomous variable vector 
and the needy target variable. By utilizing the free 
parameters, we can anticipate the objective 
variable. The autonomous information vector can 
be a vector of N parameters or properties. They 
are otherwise called regressors. It accepts that the 
connection between subordinate variable and 
regressors is direct. The aggravation in 
anticipated esteem and the watched esteem is 
named as blunder. [5] 

The equation assigns one multiplier to every input 
value or column, called a coefficient and 
represented by the capital Greek letter Beta (B). 
One additional coefficient is additionally added, 
giving the line a further degree of freedom (e.g. 
moving up and down on a two-dimensional plot) 
and is usually called the intercept or the bias 
coefficient. 

For example, in a simple regression problem (a 
single x and a single y), the form of the model 
would be: 
y = B0 + B1*x 

In higher dimensions once we have over one input 
(x), the line is named a plane or a hyper-plane. 
The representation therefore is kind of the 
equation and therefore the specific values used for 
the coefficients (e.g. B0 and B1 in the above 
example). 

Fig .7. 
Prediction Phase 

Linear Regression will predict the exact numerical target value 
unlike other models which can only classify the output. Thus 
Linear Regression plays a strong role in predicting the price 
value of real estate property. 

Phase VI: Deployment 
In this phase, a working system is deployed on the website where 
the users can interact and get the predicted prices. 
HTML/CSS/JavaScript will be used to design user friendly GUI. 
Fig .8. UI of the House Price Prediction System 

V. CONCLUSION

Thus, we've implemented the House Price Prediction System 
using a linear regression algorithm and achieved good results. 
We'll search for more methods which may lead us to best leads 
to less time and more efficiently. 
It also gives the accurate prices of the house, while helping the 
user or the agent using the system to urge information about the 
costs.  
The House Price Prediction System has reduced the problem that 
used to occur within the existing system because it's a user 
friendly graphical interface which will be easily understood by 
anybody, they only got to enter the values for the accurate result. 

VI. FUTURE WORK

There are certain features that can be added to form the system 
more widely acceptable. One among the main future scopes is 
adding an estate database of more cities which can provide the 
user to explore more estates and reach an accurate decision. In-
depth details of each property are going to be added to supply 
ample details of a desired estate. This may help the system to 
run on a bigger level. There are quite a few things which will be 
polished or added within the future work. 

The accuracy of the system is often improved. Several more cites 
are often included within the system if the dimensions and 
computational power increases of the system. Could use 
dynamic parameters like rate of inflation, GDP which features a 
huge impact on the important estate prices. [1] 

The dataset considered is sort of limited and there are tons of 
features, just like the presence of a pool or not, parking zones, 
that remain very relevant when considering a house price. The 
property has got to be categorized either as a flat or villa or 
independent house. Data collected from an enormous urban city 
like Bengaluru wouldn't be applicable during a rural city, as for 
equal value of feature prices, which can be comparatively higher 
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within the populated area, it's considerably 
essential to seem into the relevancy of knowledge 
today. [3] 

Also, we weren't ready to identify most of the 
residential areas. There could also be some more 
places that have housing complexes or multi-
storey apartments which are located in 
commercial areas. Such apartments weren't 
included during this paper and may be counted in 
future to offer a more accurate result. 
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Abstract— Due to the constant growth in online 
recruitment, job portals receive numerous resumes. 
Accordingly, recruiting candidates to fit in a particular job 
profile is crucial to most of the companies. In era of 
technology, job selection has become smarter and more 
accessible. Companies receive enormous numbers of 
Resumes, which are not always structured. There has been 
lots of work done for the job searching process. Whereas, 
the process of selection of candidate based on their resume 
has not been automated. This research proposes a model of 
extracting valuable information from the resume and 
ranking it according to the preference and requirement of 
the company. This assists in minimizing the effort required 
by the employers to manage and organize resumes, as well 
as screen out irrelevant candidates. To achieve the desired 
result, the entire process has been divided into segments. 
The first segment comprises of changing over the 
unstructured resumes in organized information utilizing 
NLP, and the subsequent section comprises of the 
extraction stage, where the relevent data is extricated. This 
extracted information is then evaluated by passing it 
through the Ranking Mechanism which consists of the 
dynamic ranking formula. After evaluation an identifier 
value is assigned to each resume to give a ranked resume in 
final segment. 

Keyword- Resumes/CVs, Dynamic ranking formula 

I. INTRODUCTION
While searching for occupation, the main thing to 
address an candidate is the resume. All the major 
industries today are driven by technology. The applicant 
can upload their resume. Resumes received are 
challenging to process and store in a unified database 
format. It becomes very longsome to select the most 
appropriate ones. Since resumes are unstructured 
documents dependent on the applicant’s composing 
abilities, they can be created in many formats. Dynamic 
extraction procedures are utilized to remove the most 
important data from the resumes.The filtering techniques 
match the resumes from the dataset to a single job 
posting. Resumes obtained by these channels are 
generally similar to each other as they fulfil the same 
criteria posted by the employer. This framework gets 
resumes which fulfill the prerequisite of a specific 
occupation post and rank accordingly. 

II. RELATED WORK
The hiring process has been changing gradually over 
the amount of your time. Graduates aim for getting 
placed in a good company whereas the recruiters search 
for people who would contribute effectively for structure 
growth. The primary impression of each candidate is 
their resume. Resume structure and its content are live 
for the leader to form a call for holding or eliminating the 

candidate for future rounds of any achievement method. 
Statistics indicate that the recruiter takes just a minute to 
digest a resume completely. There are numerous sorts of 
CV like combination resume written account resumes, 
targeted resume, visual resumes, practical resumes, 
etc[2] 
In this competitive world, a candidate ought to possess a 
strong resume that conveys the specified information 
required by a company for any specific designation. The 
organization databases hold lakhs of resumes that are 
free style and unstructured. The data and the structure 
contents of resumes are going to be assortment below sub 
topics; the classification and also the illustration of data 
disagree from each other.[1] Thus, gathering applicable 
data from each resume and putting away it into the data 
set in an organized format would reduce human effort. 
There are a few challenges in resume service by 
corporations since they consume abundant of your time, 
money, capacity, and human effort. These companies 
need parsed resumes for achievement.. 
Automated recruitment systems need that Job seekers 
post their resumes on numerous websites like LinkedIn, 
Naukri.com,etc. Certain websites could retrieve 
unwanted resumes, whereas some may provide a 
terribly minimum range of resumes. This involves an 
Associate in Nursing approach for qualitative analysis 
of resumes. Since there are numerous alternative 
existing websites provide advanced facilities like 
searching on the idea of keywords, domain, location, etc. 
Their search doesn’t take into consideration the skill 
level of a selected candidate.[3] In our epitome, we will 
include other parameters like the projects and other 
skills like learning software in which the willing 
candidate can embrace in their resume. This 
information is going to be considered as input from the 
candidate, and by analyzing the text employed by him 
or her, we have a tendency to categorize the candidate 
into numerous expertise levels. keywords can be 
designed, which can type the idea of categorization. 
This will conjointly facilitate the ranking of multiple 
resumes to inform which one is better or worse than the 
opposite allowing the applied candidate to present 
themselves within the best possible method. The section 
identification and pdf parsing can also be improved. The 
standard reference documents can be augmented. The 
algorithmic formulation has the possibility of being 
used in an annotation and recommendation system.[4] 
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III. THE EXISTING RECRUITMENT PROCESS
Traditionally achievement and selection are two 
necessary methods of human resource management. The 
purpose of achievement is to spot appropriate manpower 
to fulfill the work necessities and job specifications. It is 
the foremost necessary performance of personnel 
administration on the op-posite hand choice is bothered 
with securing the right info regarding someone. The 
article of choice method is to see whether or not the 
prospective candidate possesses the qualification for the 
particular job it’s, an extended method. It Starts from the 
interview and ends with the contract of employment.[5] 

A. Recruitment

HR plays an essential role in achieving all the 
requirements of every department of a company. The 
strategic desires of the organization are specially 
designed. The activity that comes below the achievement 
method is to rent a worker for a corporation to confirm 
the continued operation of the organization.[6] This 
involves acting with actual or potential job seekers, 
attracting them to own a chance, and try to persuade them 
to figure for the organization in any means that of the 
fields. The target to attain the simplest quality results to 
own the simplest quality within the best manner and 
numbers. 

In the past, CVs/Resumes submitted by job seekers 
accustomed to be manually analyzed and judged by the 
employers [3]. This methodology remains followed 
within recent times. There is a range of various sources 
to recruit personnel reckoning on the sort of job vacancy. 
There are numerous companies that have totally different 
necessities for his or her organization. However, a 
massive-scale company receives many resumes every 
day, thus handling those numbers of resumes has become 
a crucial task and time overwhelming method. Due to 
these reasons, numerous companies provide specific 
formats for job seekers. Jobseeker ought to replenish 
with needed info then the CV/Resume is going to be 
analyzed by machine, with easy pattern recognition and 
keywords looking. Whereas this methodology reduced 
the employment for the employers, it exaggerated the 
quantity of labor for the candidates considerably as they 
have to maintain different formats for every job they 
apply. To boot, it additionally tends to scale back the 
power and also the flexibility of writing the abilities at 
the side of the qualifications during a CV/Resume.[3] 
B. Selection
Selection may be a later stage of achievement. It is the
method of choosing people whose United Nations
agency have relevant qualifications to fill jobs in a
company. Choice is way quite simply selecting the
simplest candidate. It’s a trial to strike a balance between
what the organization needs and what candidates need to
try. It involves selecting not solely new members of the
organization however, additionally guaranteeing that the
choice method will manage to attract competent and

qualified candidates suited to work. The focus in the 
selection process is on: 
(1) The method of selection and skills in terms of
contribution to the dependability of selections.
(2) The factor outlined and applied by decision-
makers. And the way these reflect their comprehension
of “necessary competence”.
(3) However, the processes of selection embody the
assumptions and commitments, the generalities, truths
and confusions—of decision-makers about the
imperatives of organization’s culture and also the
means they request to require care of and change this.

Fig. 1. Traditional recruitment proces 

IV. RESEARCH METHODOLOGY

Based on previous literature, a review form was 
developed that unstructured data containing virtually 
real-world data are difficult to classify since there’s no 
predefined structure. 
A. Conversion Phase:
The first process that comes into existence is the conver-
sion of unstructured data to structured data. It has three
main stages delineated in figure 2. Database consists of
unstructured data, data in its negociant state and
successfully structured data. The user uploads the
resumes. This can be automatically stored in a database.

Fig. 2. Conversion of unstructured data to structured data 
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B. Extraction Phase:
Resumes are dissimilar and have different structures.
The resume consists of many information like education,
skills, personal information, achievements, internships,
etc. All this information in a resume varies considerably.
Our proposed system will work on an unstructured
resume. It will extract unstructured resumes.[9]
Entity Name Extraction (NER). It helps in the transfor-
mation of unstructured content to organized content.
Input resume will be in any configuration like web
posts, PDFs, documents, spreadsheets, etc. NER is used
for recognizing the entities into various parameters such
as place, people, numerical expressions like phone
number, time, etc. likewise temporal expression like
durations, frequency, etc. It is a subtask of the
information extraction method. Once a CV is organized,
then extracting the significant data becomes a straight
forward task.[8]

Fig. 3. Extraction Process 

C. Filtration:
The process of filtering resumes is predicated on
compar-ing the job skills posted by the employer with the
extricated information from the resumes. This process
gives all the candidates who coordinate the set of
working responsibilities. To make the filtration
interaction more productive, a score is given to each
resume to rank the candidate. Collaborative filtering is
utilized to predict the trend of selection [11].

D. Ranking
Ranking the resume can encourage the organization to
choose the candidate wisely. The ranking process will in
shortlisting variants of CV. The expanding number of
submitted CVs could overpower HR sections, which
generally perform manual investigation of requests for
employment.This communication will improve the
dynamic cycle, cautious parame-terization by the
department’s skilled recruiters which helps in better
recruitment process in a shorter period.
Our framework utilizes a machine learning algorithm to
build the candidate learning model. It requires training
data to learn the algorithm for constructing a ranking
model, so it will predict the recruiter’s judgment once
given the candidate’s resume. To join predefined features

for positioning, administered learning algorithms are 
called “learning-to-rank” methods is used.[9] 
In the testing phase, the candidate application is applied 
to learn a model for sorting, and then finalized rank 
candidates list is generated. 

Fig. 4.Ranking Process 

V. ARCHITECTURE OVERVIEW
The proposed system consists of multiple modules. 
First the Section-Based Segmentation module which is 
utilized to separate the applicant's data like individual, 
education, experience, specialized abilities, internship(if 
any), hobbies, etc. The following module is the filtration 
module, which refines the lists by eliminating the 
irrelevant terms that do not con-tribute to the 
coordinating process[10]. The third module takes a set of 
skills extracted from two resumes and occupation portals 
as input to characterize them under their connected 
categories. The classification-based matching module 
takes the list of abilities from both the resume and job 
posts to construct the semantic association. By inferring 
the relatedness between their thaughts. Finally, the 
matching algorithm accepts the semantic organization as 
input and produces the measures of closeness between 
them as output. 

Fig. 5. Architecture Overview 
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VI. SURVEY REVIEW

Sr 
No. Title Work done 

by Gap Identified 

1. 

Cluster-based 
Ranking Index for 
Enhancing 
Recruitment 
Process using Text 
Mining and 
Machine Learning 

Mayuri 
verma 

Effective ranking 
can 
improved through 
supervised 
machine learning 
applied in past 
dataset. 

2. 

Recruiment through  
artificial intell:A 
CONCEPTUAL 
STUDY 

Geetha R,& 
Bhanu shree 
reddy 

The categories are 
predefined 

3. 

Analyzing Resume 
using Natural 
Language 
Processing Machine 
Learning and 
Django 

Shruti 
Bajpai 
Shubham 
Mamgai 
Dr. Monika 
Sainger 

Analysis through 
fixed 
/structured dataset 
Categories are 
predefined 
Can't add real 
time requirements 

. 

4. 

Application of 
Machine Learning 
Algorithms to an 
online Recruitment 
System 

Evanthia 
Faliagka, 
Kostas 
Ramantas, 
Athanasios 
Tsakalidis 

Inconsistent CV 
for- 

Mats,structured 
and

contextu
al information. 

\5. 

Semi-Supervised 
Text Classification 
from Unlabeled 
Documents Using 
Class Associated 
Words. 

Hong-qi 
Han, Dong- 
hua Zhu, 
Xue-fen 
Wang 

Quality can only 
be improved by 
selecting words 
from the word list 
sorted according 
to characteristic 
evaluation values 
beside the words 
provided by user. 

VII. CONCLUSION
The proposed model in this paper extracts the important 
information from a resume and sections them based on 
their values. However, the positioning and weights 
given for a section of the resume may vary from 
organization to organization. As described, the whole 
process was devided, and each fragment was designed 
separately to perform its task. Finally, ARES gives ranks 
to resumes based on the essential information, and the 
employers take the top few applicants into consideration. 

VIII. FUTURE SCOPE

In this research, the domain was confined to the 
resumes of only engineering students, and the amount 
of sample data versus the amount of test data was 

relatively small. The domain can be extended further to 
other areas like Telecommunication, Healthcare, E- 
commerce, and public area occupations. In the future, 
we also plan to utilize the extracted information 
applicants’ resumes to dynamically generate user 
profiles to be further used for recommending a job to 
job seekers. Also, this fraework can be extended by 
including aptitude tests. Therefore, future extension is 
vast. 
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Abstract: Hand Gestures are playing the major role in 
today’s industry. The development of gesture recognition 
or detection will  help  people  in different  ways. 
Development  of  many  automated  technologies  like 
machine  learning,  deep  learning, neural networks  and  
computer  vision will help in  using futuristic methods like  
gesture controlling  and recognition.  These  gestures can 
be  used  in  such  a  way  it  can  help  with 

people  who  have difficulty in  controlling  or  operation 
systems or devices. Here the development  of  the  model 
is  in  such  a  way  it  can  help  us  to recognize  and 
implement.  For  such  developments  these models  will 
be working  with  Convolution  Neural Networks. 

Key words  gesture recognition , neural networks ,gestures 
,models ,convolution neural networks, Hand gesture, Hand 
gesture applications, Hand gesture recognition challenges, 
Recognition techniques, Recognition etc 
Subjects Human–Computer Interaction 

I. INTRODUCTION

A summary of the identification and selection of 
articles for inclusion in this review is presented in Fig. 
1, Hand gestures are a non-verbal method of 
communication using the movements of the human 
With the development of today’s technology, and as 
humans tend to naturally use hand gestures in their 
communication process to clarify their intentions, hand 
gestures can play an important role in interchanging 
information between humans and computers 
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In Human–Computer Interaction (HCI), hand gestures 
have a wide number of applications that can guarantee 
the speed of communicating with the computer, give a 
user-friendly and aesthetic environment that would 
attract users, provide a nonphysical contact with the 
computer from a distance for user comfort and safety, 
and control complex and virtual environments in a much 
easier approach 

Importance of Project 

 Use new technology that uses ML(machine
learning).

 To improve traversing in an unknown
environment

 To achieve cost savings.

 To enhance the ability of a device to
research.

 Helps in recognizing gestures

Scope of project 

Hand Gestures are playing the major role in today’s 
industry. The development of gesture recognition or 
detection will help people in different ways. 
Development of many automated technologies like 
machine learning, deep learning, neural networks and 
computer vision will help in using futuristic methods 
like gesture controlling and recognition. These gestures 
can be used in such a way it can help with people who 
have difficulty in controlling or operation systems or 
devices. Here the development of the model is in such a 
way it can help us to recognize and implement it. For 
such developments these models will be working with 
Convolutional Neural Networks and Back Propagation 
methodologies which can help for the 
easy working of these models. 

Techniques Used 

1. Deep Learning: Deep learning is an artificial
intelligence function that imitates the workings
of the human brain in processing data and
creating patterns for use in decision making.
Deep learning is a subset of machine learning
in artificial intelligence (AI) that has networks
capable of learning unsupervised from data
that is unstructured or unlabeled. Also known
as deep neural learning or deep neural network.

2. Convolutional Neural Network: In deep
learning, a convolutional neural network (CNN,
or ConvNet) is a class of deep neural networks,
most commonly applied to analysing visual
imagery.They are also known as shift invariant
or space invariant artificial neural networks
(SIANN), based on their
shared-weights architecture and translation
invariance characteristics.[They have
applications in image and video recognition,
recommender systems,image classification,
medical image analysis, natural language
processing,brain-computer interfaces, and
financial time series. B each layer is fully
connected to all neurons in the layer before.
Finally, there is a last fully-connected layer
— the output layer — that represent the
predictions.

In Convolutional Neural Networks, the layers are 
organized in 3 dimensions: width, height and 
depth.Further, the neurons in one layer do not connect to 
all the neurons in the next layer but only to a small region 
of it.Lastly, the final output will be reduced to a single 
vector of probability scores, organized along the depth 
dimension CNNs are especially useful for image 
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classification and recognition. They have two main parts: 
a feature extraction part and a classification part.The 
main special technique in CNNs is convolution, where a 
filter slides over the input and merges the input value + 
the filter value on the feature map. In the end, our goal is 
to feed new images to our CNN so it can give a 
probability for the object it thinks it sees or describe an 
image with text. 

II. METHODOLOGY

Getting Alexa to Respond to Sign Language Using Your 
Webcam and 
TensorFlow.js 

1. Since there is both a visual and temporal aspect
to a sign, my gut was to combine a CNN with
an RNN where the output of the last
convolutional layer (before classification) is fed
into an RNN as sequences. The technical term
for these I later discovered is Long-Term
Recurrent Convolutional Networks (LRCN).

2. Use a 3D convolutional network where the
convolutions would be applied in three
dimensions, with the first two dimensions being
the image and the third dimension being time.
However these networks require a lot of
memory and I was hoping to train whatever I
could on my 7 year old macbook pro.

3. Instead of training a CNN on individual frames
from a video stream, instead train it only on
optical flow representations which would
represent the pattern of apparent motion
between two consecutive frames. My thinking
with this was that it would encode the motion
which would lead to a more general model for
sign language.

4. Use a Two Stream CNN where the spatial
stream would be a single frame (RGB) and the
temporal stream would use the optical flow
representation.

Further research led me to discover a few papers which 
had used at least some of the above methods for video 
activity recognition (most commonly on the UFC101 
dataset). However, I soon realized that it wasn’t just my 
computing power that was limited but also my ability to 
decipher and implement these papers from scratch and 
after months of occasional research and regularly 
dropping the project for other projects I had no 
promising output to show. 
The approach I finally settled on was entirely different. 
Enter TensorFlow.js.The TensorFlow.js team has been 
putting out fun little browser based experiments both to 
familiarize people with the concepts of machine learning 
and also to encourage their use as building blocks for 
your own projects. For those unfamiliar with it, 
TensorFlow.js is an open source library that allows you 
to define, train and run machine learning models directly 
in the browser using Javascript. Two demos in particular 

seemed interesting starting points — Pacman Webcam 
Controller and Teachable Machine  

Autonomous Car using Deep Learning 

The first stage is collection of data, which in this case 
includes images and steering inputs. This collected set 
of images will act as the base element for our system. 
The program then reads this dataset and balances the 
data , by removing unwanted elements. Then, we will 
have to apply various augmentation techniques to 
increase the number of elements in our dataset, which 
will result in increased accuracy. The images in the 
dataset will then be pre-processed according to the 
requirements. The images with their respective steering 
input will be then fed to a Convolutional Neural 
Network (CNN). The CNN used by us is based on the 
NVIDIA model 
which helps to extract various features of an image and 
assigns the corresponding steering unit to it. The result 
obtained will be used to predict the commands needed 
to drive the vehicle. 

Gesture recognition using cnn 

We import the dataset from Kaggle to Google collab 
using kaggle api Dataset had structure Of kind of 
leapfrogGest/labels/image.jpg Import required python 
libraries.We create a empty model using Keras .We use 
Tensor flow as back end Unzip the data .Assign number 
to a particular gesture eg. 1 for palm .We create numpy 
arrays of images and labels by assigning folder name as 
label and image in those folders are associated with each 
other.Reduce image size to 150 *150.Make categorical 
datas.Transform the 2D image to 4D image (datacount, 
Img_size, img_size, 1)NHWC. 
Divide the pixels in image data by 255 so that the matrix 
values for CNN remain in the range 0 to 1. 
Then we get layers to add in model class. 
Add convolutional layer. 
Add max pooling layer. 
4 times. 
Flatten the output image, then dense/fully connected 
layer, then again dense and we finally get a vector of 10 
values each representing probabilities for each unique 
gesture . The position having highest probability value is 
our prediction . 

  Then 
 We Take 128 images at a time in a batch We set the 
learning rate to 0.001and epoch=10 
We train 15000 samples and validate on 5000 samples 
We get accuracy of 99.98% loss= 0.0011on first epoxh 
After 10th epoch we get almost 100% accuracy 
Then we make a graph of the training and test dataset. 

III. RESULTS AND DISCUSSION

Driverless vehicles stand to solve all sorts of problems, 
like traffic delays and traffic collisions caused by driver 
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error, but it doesn’t stop there: autonomous vehicles will 
bring to market all sorts of new and exciting 

applications for a variety of industries, like shipping, 

transportation, and emergency transportation.As the 
automation levels spell out, many cars on today’s roads 
possess some degree of driver assistance or partial 
automation, which paves the way for future vehicles 
arriving with more and more self-driving systems. 

IV. .CONCLUSION

The main aim of an autonomous vehicle is to make 
driving safer in the future , by implementing driving. 
algorithm that is better , safer and more efficient than 
human capability. The aim of the project is to devise a 
simulation model of a Self driving car based on Neural 
networks and Deep learning .This model will be trained 

to abide by the rules of the road , regulate its speed and 
use object detection frameworks to avoid obstacles on 
the road. The model will be fed with a 
number of datasets over time in order to improve its 
accuracy as well as its efficiency 
We will able to perform various tasks such opening an 
application or a set of  applications using just hand 
gestures recorded even via the basic webcam thus 
making it easier and much more convenient for 
everyone and at the same time providing a system 
which can even be used by people who lack the ability 
to speak as these gesture based controls as all the 
popular systems are based on voice processing. 
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Abstract – This paper documents the development of the Bug Tracking 
system with severity prediction and bug triage assistance. The basic aim of 
the project is to simplify the task of the project manager once the project is 
deployed. This system will provide many features to project managers 
including an overall dashboard, severity prediction of bugs reported using 
text-based classification and bug triage assistance among others. The 
target is to achieve a high accuracy using ensembles.  

     Keywords:- Severity Prediction, Bug Triaging, Project management, 
text-based classification. 

I. INTRODUCTION

In the software development process, a software bug is an 
unavoidable and undesirable aspect. The software 
development teams always work to minimize the bugs in the 
software and prevent them from occurring again. The 
processes such as finding, reporting, tracking, assigning to 
resolve and finally resolving the bug is of utmost importance. 
The fact that the entire process consumes a lot of time and 
other resources is considered and thus the basic idea of the 
project is to minimize the errors and develop a single 
interface for the same, where the tester can report the bug in 
the specified format, whose severity will be predicted using 
classification techniques followed by a suggestion of names 
of developers to assign the bug to for resolution. 

II. BACKGROUND AND RELATED WORK

A software bug can be defined as an error, failure, or problem 
that leads to an incorrect or undesired result. A bug report is 
something that stores all the information needed to document, 
report and fix problems(bugs) in software. A bug tracking 
system or defect tracking system is a software application that 
keeps track of reported software bugs in software 
development projects. 

 Bug report assignment, also known as “Bug Triage” is one 
of the important parts of software maintenance. Bug triaging 
is an essential component of the issue handling process and it 
deals with the selection of a suitable software developer for 
handling reported bugs such that the assigned developer can 
fix the reported issue. Incorrect assignment of bug reports to 
developers can be very expensive in large software projects 
and is one of the bottlenecks in the bug resolution process. 

 Bug Life cycle[1]:- 

Fig.1. Bug Life cycle 

The different Phases of the Bug Life cycle are:- 

1) New:- Whenever a new bug is detected, it is in a new
state. The tester finds a new bug and reports it to the
developers using a report.

2) Assigned:- Once the ‘new’ bug is viewed by the
manager, the manager assigns the bug to someone
in the development team for the resolution process
and the status is changed to ‘assigned’.

3) Open:- When the bug is assigned to the developers
for the resolution, it is in the open state. It remains
in the open state while the development teams are
working on the bug. From there, the teams have an
option of transferring the bug to the ‘rejected’ state
if they feel that the bug is not appropriate.

4) Fixed:- If the development team is successful in
resolving the bug, then the status is changed to fixed
and the report is closed.

5) Pending retest:- While fixing the bug, the developer
team comes up with new code, the same needs to be
tested before being deployed. Thus the code is sent
to the tester team for testing, at this point of time the
status of the bug is pending retest.

6) Retest:- The tester receives the fix in the pending
retest state and the code needs to be retested before
deploying. The tester thus checks the code again and
changes the status to retesting.

7) Reopen:- While testing the new code, if the tester
finds that the bug is not resolved, the bug status is
set as ‘reopen’ and the entire process is followed
again from step 1 to step 6.

8) Verified:- Once the new code is received by the
tester in the ‘pending retest’ state, if the code is the
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proper fix, then then the status is changed to the 
verified state. 

9) Closed:-It is the last stage of the bug life cycle that
signals the end of the bug life cycle.

The majority of the time only a few bugs are selected 
according to business needs and available resources. The 
selected bugs are prioritized (ordered) based on their severity 
(e.g. the bug inhibits an important feature of the product, the 
bug affects a large number of users) and then fixed according 
to their priority. If the severity is assigned incorrectly then 
time and resources may be wasted to fix that bug. We propose 
a bug tracking system That not only predicts the severity of 
the bug but also suggests the developer to which it should be 
assigned based on the bug report. 

Johnson Borg and D. Broman [2] in their paper studied the 
ensemble learner Stacked Generalisation (SG) on large-scale 
proprietary projects in the industry. They also stated the 
reasons why general-purpose classifiers should be used 
instead of other more specific previous approaches. 

F. Servant and J. A. Jones [3] described a technique that
automatically selects the most appropriate developers for
fixing the fault represented by a failing test case, and provides
a diagnosis of where to look for the fault. This technique
worked by incorporating three key components: (1) fault
localization to inform locations whose execution correlate
with failure, (2)History mining to inform which developers
edited each line of code and when, and (3) expertise
assignment to map locations to developers

T. Zimmermann, R. Premraj, J. Sillito and S. Breu[4] tested
14 different algorithms on a few open-source datasets and to
compare the efficiency it uses AUC and ROC curve it also
uses the Friedman test to analyze through statistical methods.

T. S. Gadge and N. Mangrulkar[5] suggested variously 
supervised and semi-supervised approaches for labelled and 
unlabelled data. They used textual data.03and suggested 
approach based on a history of an expert known as the vector 
space model and also is independent of the history of an 
expert which is a vocabulary-based expertise model. A Triage 
assisting technique known as MLtriage has been suggested 
which is a supervised ML algorithm. To calculate the cost of 
model content boosted collaborative filtering(CBCF) is used. 

Pushpalatha M.N, Mrunalini M[6] predicted the severity 
using Bagging, Voting, Adaboost and Random forest 
ensemble methods. The result suggested bagging gave better 
accuracy than other ensemble algorithms. Two preprocessing 
techniques, i.e., Information gain and Chi-square are 
considered for data reduction. Information gain gives slightly 
good accuracies over the chi-square. The main aim of the 
paper is to develop an intelligent system that is capable of 
predicting the severity of a newly submitted bug report 
through a bug tracking system. For this purpose, a dataset 

consisting of 59 features characterizing 163 instances that 
belong to two classes: severe and non-severe is built. It is then 
combined with the proposed feature set with strong 
classification algorithms to assist in predicting the severity of 
bugs. Moreover, the proposed algorithms are integrated 
within a boosting algorithm for enhanced performance. 

Prof. A. F. Otoom, Al-Shdaifat, M. Hammad and E. E. 
Abdullah[7] in their paper, presented an empirical study of 
ensemble-based techniques for the classification of new 
incoming bug reports is done. They studied 5 ensemble 
classification techniques, namely Bagging, Boosting, 
Majority Voting, Average Voting, and Stacking using 25 
different machine learning classifiers as base classifiers. The 
experimental results showed that ensemble classifiers 
outperform classical machine learning algorithms for the 
selection of a suitable developer for handling the bug report. 

Pushpalatha M.N, Mrunalini M[8] used the bagging 
ensemble method for predicting the severity of the bug report. 
The result was compared to the existing C4.5 classifier. The 
result obtained was found to have more accuracy than the 
C4.5 classifier. The dataset used was based on the BugZilla 
Bug report repositories. The accuracy of C4.5 was found to 
be 79.82 % while that of bagging was found to be 81.27%. 

III. METHODOLOGY

The project can be conveniently divided into several modules 
where completion of all the modules and linking them to each 
other will lead to the completion of the overall project. The 
dashboard will be developed as a static website using various 
web building tools and technologies such as HTML, 
JavaScript, CSS, Ajax etc. The other module is the severity 
prediction module which will be implemented by using text-
based classification in machine learning. The triage 
assistance will be based on ensemble making using various 
machine learning techniques. Finally, the database used will 
be MongoDB*999 
B) THE APPROACH:

THE MODEL WITH ALL THE MAIN MODULES IS SHOWN IN FIG.2.

Fig.2. MODEL DIG OF BUG TRIAGING SYSTEM 
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1 Tester/Bug reporter module 
In an organisation, there are software testers who test the 
software and report the bugs found to the developer/Project 
manager. The tester will have the UI where the tester can 
report the bug and receive k]akn  

2) Project Manager/Admin module:

The project manager (PM) will have admin access to the 
portal. The PM can view the bug reports submitted,the 
severity of the bug report predicted by the system, the triage 
assistance predicted by the system. The PM will have sole 
access to change the status of bug resolution status.  

3) Login moduleThe software will provide a different login
interface for a different type of user with the simple principle
of least privileged access.

Fig.3.1.   Login Page For Registered experts 

Fig.3.2 Registration Page of new developer/development 

team 

4) Analysis and Prediction Module

 This module will be hidden from the users and work in the 
background. Once the tester submits the bug report, the 
system will perform the text-based classification and process 
the report to predict the severity and display the same to the 
admin. Along with that, the system will also provide the 
suggestion of the developer to whom the resolution process 
can be assigned 

5) Bug Resolving process Module

 The person in charge of resolving the bug can update the 
progress made on a real-time basis which can be viewed at 
any time as required by the relevant authorities. 

6) Database module

The bug once resolved to be updated in the database so that 
if the next time, the same error occurs, the history can be used 
for further training of the model. 

Fig.4. shows the flowchart of the ML module 

Fig.4.  Flowchart of ML modules 

Dataset:- 
The project is based on supervised learning. Since the bug 
report of software is highly confidential data for the company 
and thus was not ethical to access it. The team thus used the 
bug reports of open source software such as Mozilla Firefox, 
Libre Office, Eclipse etc. The software is intended for the 
software development teams of the firms.  

As the dataset used was of open-source software, there were 
a few notable difference which the team had to counter 
summarized as below:- 

1) The conventional software development teams
consist of a limited number of members within the
team whereas the scope of open source software is
open for all.

2) The distribution of tasks in a development team is
generally balanced whereas that in open-source is
highly balanced.

3) The open source dataset is highly skewed and thus
requires a large amount of preprocessing

To resolve the above-mentioned issues, the team did the 
following actions as a part of preprocessing to make the 
dataset suitable for the algorithm:- 

1) As the dataset was highly imbalanced, there was a
need to discard the outliers. The dataset consisted of
a huge amount of entries of developers resolving
bugs only a few amount of times. (1 to 5)
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2) There was a huge discrepancy in the distribution of
data as a result, data augmentation was performed
on the dataset.

We dropped the assignees with less than 20 and more than 
200 bugs. This was done because of the nature of the dataset. 
Since the dataset is based on an open-source project, the 
dataset is very skewed because of occasional contributors. 
Then to further balance and increase the size of the now 
reduced dataset, we performed data augmentation. 

Data augmentation is the technique of increasing the size and 
diversity of the dataset used for training a model in machine 
learning. Since the size of the dataset reduced considerably, 
we used data augmentation to increase and balance it. 

We have used Easy Data Augmentation (EDA) [9] for 
performing data augmentation for our text classification 
model. It consists of four operations: 

1. Random deletion: Removes a word from a sentence

with probability p

2. Random swap: Randomly choose two words in the

sentence and swap them n times.

3. Synonym replacement: Choose n words randomly

which are not stop-words and replace them with

their synonyms

4. Random Insertion: Choose a random word and

insert it’s synonym in a random position n times.

The resulting dataset thus generated improved the accuracy 
and F1 score to a great extent. 

IV. RESULT & DISCUSSION

The implementation of the project as a whole depends on the 
successful implementation of all the individual modules. The 
major module of the project is the Bug triage assistance 
module which has been successfully implemented as of draft 
1.0 The results achieved are in Table 1 

TABLE 1 

Dataset Algorit
hm 

Accura
cy 

Precisi
on 
Score 

Recall 
Score 

F1 
Score 

LibreOf
fice 

SVM 0.94 0.94 0.94 0.94 

Multin
omial 
Naive 
Bayes 

0.53 0.75 0.53 0.47 

Logisti 0.77 0.80 0.77 0.77 

c 
Regres
sion 

Decisio
n Tree 
Classifi
er 

0.83 0.83 0.83 0.83 

Fig.5.shows the distribution of the classes i.e. the number of 

bugs solved by a particular developer. The data is highly 

skewed since it is from an open-source project. Thus the data 

preprocessing is needed before proceeding with the dataset. 

Fig.5. Graph of number of bug solved by a particular 
developer 

V. CONCLUSION AND FUTURE SCOPE

After conducting the feasibility study, we can conclude that 
the project will be able to accomplish its objectives of 
providing a single interface for the entire process and 
helping to reduce the workload of the manager in a kind of 
semi-automated process. 

In Conclusion, the system developed will be able to 
accomplish the following objectives:-  

● Reducing the paperwork and storage area thereby
eliminating the need for physical resources

● Enhancing the quality of the product via effective
bug reporting and solving process

● Reducing the probability of human error and
working to enhance the accuracy of existing
systems

● Decreasing the workload of the project manager so
that the same can be utilized elsewhere in a more
effective way.

● Equal opportunity to each member of the
development team in resolving the issues also
resulting in equal workload
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● Uniformity in the Bug report
● To keep track of previous bug report in the

database so if it again arises solution can be easily
found in the database

In future, the model can be modified to detect bugs 
automatically thus reducing and possibly eliminating the 

work of the tester. The model can also be trained to 
eliminate the necessity of human interference to resolve the 
bug. The other area where the significant improvement can 
be made is improving the accuracy and F1 score of the 
model. As the accuracy is not very high, the system cannot 
be fully automated. The automation can be achieved in 
future with enhanced accuracy. 

References:

[1] HTTPS://WWW.GEEKSFORGEEKS.ORG/BUG-LIFE-CYCLE-IN-SOFTWARE-
DEVELOPMENT/

[2] JONSSON, L., BORG, M., BROMAN, D. ET AL. AUTOMATED BUG 
ASSIGNMENT: ENSEMBLE-BASED MACHINE LEARNING IN LARGE SCALE
INDUSTRIAL CONTEXTS. EMPIR SOFTWARE ENG 21, 1533–1578 (2016). 
HTTPS://DOI.ORG/10.1007/S10664-015-9401-9 

[3] F. SERVANT AND J. A. JONES, "WHOSEFAULT: AUTOMATIC
DEVELOPER-TO-FAULT ASSIGNMENT THROUGH FAULT  LOCALIZATION," 
2012 34TH INTERNATIONAL CONFERENCE ON  SOFTWARE ENGINEERING
(ICSE), ZURICH, 2012, PP. 36-46, DOI: 10.1109/ICSE.2012.6227208.

[4] T. ZIMMERMANN, R. PREMRAJ, J. SILLITO AND S. BREU, "IMPROVING
BUG TRACKING SYSTEMS," 2009 31ST INTERNATIONAL CONFERENCE ON
SOFTWARE ENGINEERING -COMPANION VOLUME, VANCOUVER, BC, 2009,
PP. 247-250, DOI:10.1109/ICSE-COMPANION.2009.5070993.

[5] T. S. GADGE AND N. MANGRULKAR, "APPROACHES FOR  AUTOMATED
BUG TRIAGING: A REVIEW," 2017 INTERNATIONAL CONFERENCE ON
INNOVATIVE MECHANISMS FOR INDUSTRY APPLICATIONS (ICIMIA), 
BANGALORE, 2017, PP. 158-161, DOI: 10.1109/ICIMIA.2017.7975592.

[6] PUSHPALATHA M.N., MRUNALINI M. (2019) PREDICTING THE
SEVERITY OF CLOSED SOURCE BUG REPORTS USING ENSEMBLE METHODS.
IN: SATAPATHY S., BHATEJA V., DAS S. (EDS) SMART INTELLIGENT
COMPUTING AND APPLICATIONS. SMART INNOVATION, SYSTEMS AND
TECHNOLOGIES, VOL 105. SPRINGER, SINGAPORE

[7] A. F. OTOOM, D. AL-SHDAIFAT, M. HAMMAD AND E. E. ABDALLAH,
"SEVERITY PREDICTION OF SOFTWARE BUGS," 2016 7TH INTERNATIONAL 
CONFERENCE ON INFORMATION AND  COMMUNICATION SYSTEMS 
(ICICS), IRBID, 2016, PP. 92-95, DOI: 10.1109/IACS.2016.7476092.

[8] A. GOYAL AND N. SARDANA, "EMPIRICAL ANALYSIS OF ENSEMBLE
MACHINE LEARNING TECHNIQUES FOR BUG TRIAGING," 2019 TWELFTH 
INTERNATIONAL CONFERENCE ON CONTEMPORARY COMPUTING (IC3), NOIDA,
INDIA, 2019, PP.  1-6, DOI: 10.1109/IC3.2019.8844876.

[9] M. N. PUSHPALATHA AND M. MRUNALINI, "PREDICTING THE SEVERITY
OF BUG REPORTS USING CLASSIFICATION ALGORITHMS,"  2016 
INTERNATIONAL CONFERENCE ON CIRCUITS, CONTROLS, 
COMMUNICATIONS AND COMPUTING (I4C), BANGALORE, 2016, PP. 1-4, DOI: 
10.1109/CIMCA.2016.8053276. 

[10] HTTPS://GITHUB.COM/JASONWEI20/EDA_NLP

198



Detection of Fake News Using Machine 
Learning Techniques 

Surbhi Pandey, Nirav Modi, Uttsav Mishra, Dr. Harshali Patil 
Computer Engineering,Thakur College of Engineering and Technology,Mumbai, India 

pandeysurbhi7@gmail.com, niravmodi4u@gmail.com, mishrautsav.311@gmail.com, harshali.patil@thakureducation.org 

Abstract- In today’s era of computers and advancement, 
people are very reliable over online sources. Any 
information received from online sources progresses over 
a large scale. Hence, it is difficult to predict whether the 
received news is true or not. The spreading of fake news 
emerges as a big problem because this creates hype among 
people, resulting in an uncertain reaction. Since the 
detection of false news manually is very challenging, there 
is a need for a model that tackles this issue and detects 
false news. In this paper, we aim to summarise the 
research done by various researchers, analyze their 
performance and discuss and implement the general 
approach for detecting fake news using machine learning 
techniques, deep learning, and natural language 
processing techniques to classify news. It was found that 
the Decision tree algorithm and Adaptive Boost algorithm 
gave better results than the other models. We also 
discussed the future aspect of this research where we aim 
to get better results which helps to improve the efficiency 
of fake news detection models. 

Keywords- Fake news detection, Classification Machine 
Learning, Deep Learning, Natural Language Processing. 

I. INTRODUCTION

Fake news also termed false news or misinformation is 
news that is not accurate and is spread intentionally or 
unintentionally publicly. Spreading of false information 
has originated since ancient times, but today’s social 
media has become a platform where information 
spreads, hence misleading people is not a tough job. 
Nowadays, fake news of home remedies, treatments, 
fake theories, and different hoaxes regarding the 
coronavirus Covid-19 pandemic has come up without 
being originally authenticated. These hoaxes, mislead 
people and can lead to many unwanted incidents. The 
detection of fake news is very important as it leads to 
many unwanted incidents in many countries related to 
their religion, rights, race, identity, etc. 
Fake news can be filtered manually by extracting the 
source and applying logic to them, but in today’s era of 
social media, information is on a large scale. Therefore, 
news spread in a way that it is quite difficult to trace 
them manually. Hence, there is a need for a 
computational model that can perform better and can 
recognize the news from the wide platform. 
Thus, the proposed model takes input news from the 
user to detect whether the news is real or not. Our 
system is trained with the machine learning algorithm 
and hence will try to predict the upcoming news for its 
authenticity. We have discussed the general machine 
learning approach to detect false news and implemented 
the classification problem. We also discussed the future 
aspect of the research in the paper where we aim to get  

better results which helps to improve the efficiency of 
fake news detection models. 

II. MOTIVATION

Detecting fake news manually requires research and 
knowledge about the news, but this process is very vast. 
There are various barriers to detect fake news such as: 

● They can be classified by identifying the
networks through which such news is spread
and by verifying them.

● There can be many phishing websites or
networks, phishing emails (also termed as
email spoofing) methods to spread fake news.
If such networks are detected, then the
possibility of the spread of fake news reduces.

● Click-bait methods are employed to increase
advertising profits.

● If any algorithm to detect the news is executed
over the commentary section of the news
article just to validate the news, this can lead to
the availability of biases based on people’s
personal views over authentic news.

● False news can affect the country’s pace and
can lead people of different parts of the
country to react in an unwanted way or
welcome an unfortunate incident for the
country.

● Several media or publishers release fake news
or biased news and create a twisted story
instead of the real one for their benefit.

● The use of a human-interpreted dataset for true
and false data in a machine learning model
when compared online with various internet
data done by various researchers results in bias
data.

● For verifying a piece of news, we generally
check the source and publisher. When they are
referred for fake detection, there can be a
possibility of the page giving both true and
false news, hence it is difficult to determine.

● There are different types of fake news such as
satire, propaganda, hoax, conspiracy, clickbait,
and misleading or out-of-context information.

Fig.1. Types of fake news 

Hence there is a need for an enhanced methodology for 
detecting fake news.  
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III. RELATED WORK

Social media plays a key role in the spreading of fake 
content or modifying the true content. This fake news 
imposes a major threat on the nation concerning 
security. Hence identification of fake news is essential. 
The authors have summarized various findings done by 
several researchers, their methods, tools, techniques, 
and algorithms to identify fake news from social media. 
The authors discuss the general approach of fake news 
detection as well as the taxonomy of feature extraction 
which plays an important role to achieve maximum 
accuracy with the help of different Machine Learning 
and Natural Language Processing algorithms.[1] 
The authors in [2] compose computational stylistic 
analysis based on natural language processing. 
Therefore, implementing the machine learning models 
to determine false news from extracted social media 
data. Their data set consists of 33,000 tweets extracted 
and classified from Twitter. In analyzing the quality of 
detection, 86% accuracy, and 94% precision stand out 
even employing a dimensional reduction to one-sixth of 
the number of original features. Their approach can 
provide a high confidence index on discriminating false 
news from real news, hence introducing a minimum 
overhead. 
The primary aim of the authors in [3] is to review all the 
existing methodologies, to propose and implement a 
method for automated deception detection. Deep 
learning in discourse-level structure analysis is the 
proposed methodology that formulates the structure that 
differentiates fake and real news, hence achieves 74% 
accuracy. 
The authors in [4] propose a methodology in which he 
extracts the information or tweets from the internet and 
aims to build a model which predicts precise evaluation 
of the fake news extracted. Later, five different machine 
learning algorithms namely Support Vector Machine, 
Naive Bayes classifier, Logistic regression, Recurrent 
Neural Network, and Long Short-Term Memory model 
were implemented and also compared. This gave a 
result that the SVM and Naive Bayes algorithm stood 
out from the rest of the algorithms.  
The authors in [5] researched a lot about the previous 
and current methodologies for the detection of fake 
news and tried to introduce various approaches such as 
Linguistic Cue and Network Analysis which were 
discussed thoroughly. They also proposed a model 
combining three methods using Naive Bayes Classifier, 
Support Vector Machines, and Semantic Analysis to 
detect accurate results from social media. 
The authors in [6] review the various machine learning 
approaches in the detection of false news. As every 
machine learning model has some limitations, this paper 
also discusses the limitations of the machine learning 
models and hence suggests some deep learning models 
like the Convolutional Neural Networks (CNN), 
Boltzmann machine, Deep Neural network, etc in the 
application of speech and image processing which can 
be conducted for detecting fake news. 
The authors in [7] discuss the approaches which use 
only the text of the news as the feature without using 
any other related metadata. Accuracy up to 95.49% was 

obtained when stylometric features and text-based word 
vector representation are merged through ensemble 
methods to detect fake news. 
The authors in [8] introduce a new method to improve 
the accuracy of the model to detect fake news. Although 
machine learning models give results for detecting or 
classifying the news, there is always a scope of 
improvement as they do not produce 100% results. 
Moreover, by using an attention technique-based 
transformer model, high performance and accuracy are 
obtained. The Liar data was used for the detection of 
fake news. In this research, the authors tested and 
compared all the recent algorithms with their proposed 
method. The outcome showed a 15% improvement in 
accuracy for detecting the fake news when this 
transformer model was used compared to the Hybrid 
CNN model. 
The authors [9] proposes a Multi-model Component 
Embedding framework (MCE) for fake news detection, 
which is designed to satisfy all the requirements. The 
news can contain multi-model contents such as text, 
images, video, etc all related in a specific manner. A 
perfect model to detect fake news must satisfy two 
requirements, they are- 

1) The components must learn the reliability of
every other component. 

2) The components must be able to define or
must have a relationship between them.  
It initially defines a latent vector for each news article 
as the sum of its component latent vectors. MCE then 
learns the latent space so that the magnitude of the real 
news vectors becomes larger than that of the fake news 
vectors. During the training, a news vector becomes 
larger when its component vectors are reliable (i.e., 
large magnitude) and when its component vectors are 
well aligned (i.e., high consistency). In this way, MCE 
can capture the complex relationship among the 
components as well as the reliability of each 
component. We quantitatively show that MCE 
outperforms all the baselines and qualitatively 
demonstrate the effects of the proposed method in terms 
of the latent space embedding. 
The authors in [10] propose 4 similar neural network 
models to be trained, and each model is fed with 
different text vectors of news title and news content to 
be compared to the model performance. The 4 similar 
neural network models to be trained are as follows: 
1. Model 1: Fed with N-gram vectors of news title.
2. Model 2: Fed with N-gram vectors of news content.
3. Model 3: Fed with sequence vectors of news title.
4. Model 4: Fed with sequence vectors of news content.
The best neural network model trained in this project
work can achieve up to 90.3% accuracy with 97.5%
recall that can accurately detect fake news with very
low mistakes. Neural network models trained with N-
gram vectors are performing slightly better than models
trained with sequence vectors mainly because of N-
gram vectors using TF-IDF which will not rely only on
term frequency, but also a weighted score that
emphasizes more important terms. Models trained with
news titles are suitable to be used in social media
applications that users would respond fast to any
updates or incoming messages due to their fast
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computation time and high recall rate (low mistake 
rate). This paper summarizes the use of natural 
language processing (NLP) techniques for text analytics 
and trains the deep learning models for detecting fake 
news based on news titles or content. The solution 
proposed in this study aims to be applied in real-world 
social media and eliminate the bad experience for users 
to receive misleading stories that come from non-
reputable sources. For NLP techniques, data 
preprocessing techniques such as regular expression, 
tokenization, lemmatization, etc. are used before 
vectorizing them into N-gram vectors or sequence 
vectors using terms frequency-inverse document 
frequency (TF-IDF) or one-hot encoding respectively. 
The results imply that models trained with the news 
content give better results than the ones trained with the 

news title. Although they give good results, the 
computation time for models trained with news content 
is more than the ones trained with news titles. Also, the 
overall performance of models fed with N-gram vectors 
is slightly better than models fed with sequence vectors. 
In the research, many machine learning algorithms were 
analyzed by the authors in [11] under the dataset to 
detect the fake news out of the mix. Detection of fake 
news is very essential as it leads to many problems and 
is capable of misleading people. Hence, different 
machine learning algorithms were applied to the model 
which was extracted from Kaggle. Out of all the 
methods which were analyzed, Logistic Regression, 
Support Vector Machine, and TF-IDF method were 
found to be achieving good accuracy while the rest 
couldn't. 

IV. LITERATURE REVIEW

TABLE I
 Literature review of the research

S.no Paper Name Methods used Results Findings 

1 
Fake News 
Detection In Social 
Media 

Naïve Bayes 
Classifier, Support 
Vector Machines, 
and Semantic 
Analysis. 

The author shows that the 
combination of two methods 
improves accuracy and 
efficiency. 

A combination of 
methods will be more 
useful instead of using 
a particular method. 

2 
Fake News 
Detection on Social 
Media: A Data 
Mining Perspective 

Stance Based, 
Evaluation Metrics 

The author describes various 
methods to improve 
performance. 

 A comprehensive 
study was done and all 
parameters such as 
algorithms, evaluation 
metrics, etc were 
discussed. 

3 
Comparison of 
Various Machine 
Learning Models 
for Accurate 
Detection of Fake 
News 

Naive Bayes, SVM, 
Logistic regression, 
and decision tree 
classifier. 

SVM  with the TF-IDF gave 
the most accurate prediction. 

Naïve Bayes 
algorithms don’t work 
well with less sample 
size whereas SVM 
produces better results 
with a large sample 
size. 

4 
Detecting Fake 
News in Social 
Media Network 

Logistic classifier Logistic Classifiers produce 
accurate results as compared 
to other classifiers. 

Click baits discern the 
useful information 
from internet services 
and thus can be solved 
by using Logistic 
classifier 

5 
Detecting Fake 
News using 
Machine Learning 
Algorithms 

Logistic Regression 
and Support Vector 
Machine 

Logistic Regression and 
Support Vector Machine 
provide better results as 
compared to that of Naïve 
Bayes and LSTM 

Logistic Regression 
works well with big 
data and less prone to 
overfitting. 

6 
Fake News 
Detection Using 
Machine Learning 
approaches: A 
systematic Review 

Deep Learning Deep Learning methods such 
as CNN, Deep Neural 
networks may provide better 
results. 

Ever Changing 
characteristics and 
features will pose a 
great challenge in the 
categorization of fake 
news. 
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7 
Text-mining-based 
Fake News 
Detection Using 
Ensemble Methods 

Ensemble Methods. A combination of 
stylometric features and text-
based word vector 
representations through 
ensemble methods can 
predict fake news with more 
accurate results. 

While using 
ensembles, 
implementing all the 
features is mandatory 
for precise results. 

8 
A Sensitive 
Stylistic Approach 
to Identify Fake 
News on Social 
Networking 

Computational 
stylistic analysis 
based on NLP, One-
Class SVM 

A 86% accuracy, and 94% 
precision stand out even 
employing a dimensional 
reduction to one-sixth of the 
number of original features. 

 This approach can 
provide a high 
confidence index on 
discriminating false news 
from real news hence, 
introducing a minimum 
overhead. 

9 
Fake news 
detection using 
discourse segment 
structure analysis 

Bidirectional GRU 
(Deep Learning) 

 74% accuracy In this paper, Deep 
Learning (GRU) was 
used for discourse 
segment analysis and 
constructing the 
dependency tree that 
offered distinguishable 
features for real and 
fake news.[3] 

10 
Detection of Fake 
News Using 
Transformer Model 

Transformer Model 15% improvement in accuracy 
when this transformer model 
was used compared to the 
Hybrid CNN model. 

The outcome showed a 
15% improvement in 
accuracy for detecting 
the fake news when this 
transformer model was 
used compared to the 
Hybrid CNN model. 

V. METHODOLOGY

The fig1 shows the methodology flow chart of the 
model which will help to detect fake news. 

Fig.2.  Flowchart illustrating the methodology to follow

A. Data Collection

The first step is the collection of data or the acquisition 
of the data. The dataset was searched on various open-
source platforms like KaggleFN, Github, Politifact, 
LIAR dataset, News FN, Mediafact, etc. Since the 
major need for our project was to determine the fake 
news along with its source, a dataset containing the 
source of the news was required. It was found that the 

dataset on Kaggle FN was quite appropriate to be 
worked on for data preprocessing, feature extraction, 
and classification purposes. It consisted of the following 
features: 

● Author
● Published date
● Language
● Site_URL
● Image_URL
● Type
● Label
● Title (generated attribute without stop words

after preprocessing)
● Text (generated attribute without stop words

after preprocessing)
● hasImage (generated attribute to check if the

source contains images
The dataset was partially preprocessed and consisted of 
the titles, text and hence it was easy to be worked upon. 

B. Data Preprocessing

Data is needed to be converted into machine-readable 
form before feeding them into the machine learning 
algorithm. Since the raw data cannot be fed directly as 
an input, the data needs preprocessing. In this step, the 
data is normalized, reduced or simply we can say it is 
transformed into a simpler state through which the 
machine can process. All the feature engineering and 
feature extraction are only possible when data 
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preprocessing is done. Data preprocessing is performed 
using: 1) Handling the missing/ null values (cleaning 
data) 2) Converting Uppercase to Lowercase 3) 
Converting categorical data 4) Number removal 5) 
Tokenization 6) Stop Words Removal 7) 
Lemmatization and Stemming with Part of Speech 
tagging. This operation is performed using the Natural 
Language Toolkit (NLTK) library.  

C. TF-IDF Countvectorizer (Feature extraction)

After the data is preprocessed, the next step is feature 
extraction. Machine Learning models learn from the 
features defined in the training data and then give 
results on the testing data. These models extract certain 
essential features to learn and perform necessary actions 
to obtain the results. The input of the machine learning 
model is the numerical data which is a representation of 
text in the document.  
Bag Of Words is a technique of extracting data/text 
from the document, which is later used for modeling 
with machine learning algorithms. It represents the 
frequency of the word occurring in a document. There 
are different methods of executing this, but TF-IDF is a 
well-known technique in Natural Language Processing 
used for feature extraction. It determines how relevant a 
word is in the document. This technique helps to 
understand the meaning of the sentences and eliminate 
the shortcomings of the Bag Of Words problem, hence 
it is better for the classification problems. 
It is the product of Term Frequency (TF) and Inverse 
Document Frequency (IDF). Term frequency measures 
how frequent a term is in the document, whereas 
Inverse Document Frequency determines how common 
or rare a word/ term is present in the document.  
TF IDF score (i in j) = TF (i,j)*   IDF (i) 
where  
IDF = Inverse Document Frequency 
TF= Term Frequency 
TF (i,j) = Term i frequency in document/ Total words in 
document j 
IDF (i) = log e (Total number of documents / Number 
of documents with term i in it). 
and t= Term,  j= Document 

Collectively, TF-IDF helps to determine how important 
a word in the document is with the set of documents. It 
helps the machine to read the data in the form of 
numbers and then apply the scores with classification 
algorithms for better results. 

D. Classification

After feature extraction, the next step is splitting the 
data into testing and training for classification. When 
the data is split into training and testing data, the trained 
data is the part of the dataset where the various machine 
learning models are implemented and all the learning 
process is done. After the data is trained, the next part is 
testing the data for the results. The results which we 
aim to obtain is the classification of news concerning its 
authenticity that is real and fake news. This is achieved 

using the following algorithms: 
1) Naive Bayes:  A Naive Bayes classifier is a

classifier that is based upon the Bayes theorem
which helps to determine the probability without
any prior knowledge. It assumes that all the
features are mutually independent (but they are not
usually), which is why it is called naive. It is a
probabilistic classifier and hence gives a multiplied
result of all the probabilities of the likelihood of the
event. This algorithm is simple and effective and is
used for text classification.

[11] 
Fig.3: Formula of Naive Bayes 

2) Decision Tree: The Decision Tree algorithm is
tree-structured. It is used for both classification and
regression problems. It has internal nodes which
represent the features of the dataset, branches that
represent the decision rules of the event, and the
leaf node which represents the outcome of the
feature. The decision tree starts traversing for the
given problem from the root node and then goes to
the internal nodes as per the decision rules.
Furthermore, the internal nodes are checked for the
output from the dataset, and in this manner, it tries
to reach the leaf node consisting of the required
result. It is very easy and effective for classification
problems.

3) Random forest: Random forest is a machine
learning algorithm that is simple to implement and
also produces good results most of the time even
without hyper-parameter tuning. Random forest is a
supervised learning algorithm. The term “forest” is
an ensemble of decision trees that are generally
trained with a combination of learning models, also
termed as “bagging” and increases the overall
result of the model. It can be used for classification
problems as well as regression problems. Random
forest is generally preferred for classification
problems. Random forest adds some randomness to
the model where during splitting nodes, the model
selects the best feature among random subsets,
instead of searching for the most important feature
of the subsets. The more the number of trees in the
forest, the more the forest looks vigorous. When
we have more trees in our model, the model does
not overfit it, hence it is better than the decision
tree classifier.

4) Support Vector Machine: A support vector
machine model works by generating a hyperplane
that divides the regions into two sub-regions, hence
it is used for the classification problem. SVM
works upon a high number of features that require
lots of training, tuning, and memory. In the SVM
method, each data point is plotted in n-dimensional
space as a coordinate where n is the number of
features in the dataset. Then the algorithm works
by finding the hyperplane which separates the two
classes. Hyperplanes are decision boundaries that
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help us to classify the data points. This is why it is 
used for classification problems to get better 
results. A hyperplane in two-dimensional space 
would be a line dividing the pane into two parts 
lying on either side of the space. 

5) Adaptive Boost Classifier (Ensemble method):
Boosting is a method that trains a group of models
in a sequential manner where each model learns
from the mistakes of the previous models and
improves the performance of the model. The
adaptive boost method is a method to boost the
performance of the decision tree classifier. It is
used for prediction over weak learners in machine
learning algorithms. Each instance of the training
data in the machine learning model carries an equal
weight of 1/n where n is the number of instances in
the training dataset. A weak classifier (also called a
decision stump) is created and classification is done
where the incorrect predictions are carried forward
to the other weak classifiers. The AdaBoost makes
a new prediction by adding up the weight (of each
tree) and multiplying the prediction (of each tree).
Therefore, the tree with a higher weight will have
more power to influence the final decision. In this
manner, this process continues till there is no scope
for further improvement,  or there is a set of
predefined weak classifiers.

E. Performance metrics

We evaluate performance based on the following:- 
Accuracy: It is the number of correct predictions over 
the total number of predictions. 

Precision: This calculates how many classes were 
correctly predicted. 

Recall: This calculates the true positive rate. 

F-score: This is the weighted average of precision and
recall.

V. RESULTS

The dataset collected from KaggleFN was selected to be 
worked on. The next step as mentioned above was 
preprocessing of data. We did the heuristic analysis and 
required data preprocessing of the dataset. The model 
was trained after applying the preprocessing techniques 
and feature extraction. We classified the different types 
of articles based on authenticity using NLP techniques. 
The types of news present in the dataset are - bias, 
conspiracy, fake, bs, satire, hate, junksci, state. Below is 
the visual understanding for the same. Figure 4 and 5 
shows the distribution of articles concerning its 
authenticity in the dataset. 

Fig.4. Types of news in the  dataset 

Fig. 5 Segregation of news based on authenticity 

Later the converted data was given as an input to the 
machine learning models (as mentioned above) for 
implementation purposes. We obtained the following 
results for classification:      

 TABLE II 
 Accuracy of the model 

Sr 
no. 

Model Accuracy 

1 Random Forest 0.884 

2 Adaboost method 0.967 

3 Decision Tree 0.958 

4 Naive Bayes 0.476 

5 Support Vector Machine 0.725 

It was found that algorithms like Adaboost, Decision 
Tree, and Random forest give better results than the 
others. The Support Vector Machine algorithm also 
gave decent results whereas the Naive Bayes Algorithm 
was the one which performed the worst. One of the 
reasons why Naive Bayes was not able to perform well 
could be the size of the dataset and its inefficiency to 
work with the same. 

VI. FUTURE SCOPE

Although our project gave accuracy concerning the 
models applied to detect fake news, we require more 
clarity for the results based on the performance metrics. 
While data collection we found a major need for 
datasets meeting our requirements easily. Hence there 
was a need for better datasets and if they are available, 
we would try to work on them In this model, we found 
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the accuracy of various algorithms like Decision tree, 
Random Forest, Naive Bayes, Support Vector Machine, 
and Adaptive Boost Classifiers. We aim to make a 
webpage integrating our model in it for user’s use. In 
the future, we focus on working with the different Deep 
learning algorithms and other advanced methods. 
Hence, we aim to build a fake news detection model 
with better performance on some advanced algorithms. 

VII. CONCLUSION

In today’s world, it is very easy for anybody to intend 
themselves as a journalist and spread fake news. As the 
spread of such information is not benefiting the people 
in any case. In this paper, we learned in detail about the 
machine learning approach to identify and determine 
fake news. An explicit study was done regarding the 
different approaches which are used for the detection of 
fake news and its source. It was proved that machine 
learning techniques were very helpful for determining 
the fake news and the fake originator.   
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 Abstract— An Autonomous Car is one of the most 
challenging and interesting topics in the field of Artificial 
Intelligence today. The problem is challenging as the system 
operates in a observable, continuous and dynamic 
environment. In such an environment, the system not only 
has to take care of the driving task but also should be 
contextually aware of the environment to the maximum 
possible extent. Our project attempts to simulate the 
vehicle-driving task in such an environment to check its 
feasibility in solving a complex real-world problem as 
quickly as possible. As the vehicle technology grows rapidly 
in these days, the factors of practicable tests are increasing. 
However, it can be exposed to critical conditions to perform 
field tests with unverified implementations, since when 
error occurs while driving, directly leads to an 
unpredictable accident. For this reason, there are various 
simulators in the market to ensure the safety and provide 
various kinds of results. We chose this topic because, it is 
something that is extremely essential for the future and 
there are going to be widespread implementations of this, 
with respect to people’s comfort and Road safety. We are 
using Convolutional Neural Networks and various libraries 
for creating data sets, in order to create a model for 
simulation testing. 

Keywords— Autonomous System, Simulation, Deep learning. 

I. INTRODUCTION 

The increasing level of urbanization throughout major 
cities across the globe is leading to numerous problems, 
one of which is traffic congestion. The main cause of 
congestion is the unbalanced ratio of supply and demand. 
The lengthening of journey time due to congestion 
increases fuel consumption, deteriorates the environment, 
and brings about traffic accidents. In 2018, the World 
Health Organization reported that 1.35 million people die 
per year due to traffic accidents. The empirical study 
found out that the major causes of road accidents are 
driver’s conduct, environmental conditions, roads, and 
vehicles’ technical conditions. 

Day by day, cities have gone through numerous 
transformations regarding urban transportation systems. 
In order to realize smooth traffic flow, guarantee traffic 
safety, and reduce travel time, pollution, and congestion, 
wireless communication and sensing technologies have 
swiftly and progressively been integrated within the past 
two decades. In the coming years, transportation 
industries, scholars, and software companies will 
continue their efforts to implement vehicle-based 
innovations in order to improve transportation systems. 
Autonomous vehicles are one of those revolutionary 
trends, namely, due to their advanced control intelligence, 
pattern recognition, and sensing skills. Owing to the 
universal wireless communication technologies, 
communications between vehicles, infrastructure, and 
pedestrian are possible. Autonomous vehicles maneuver 

via road networks and drivers do not need to be 
supervisors or decision-makers. It is expected that 
autonomous vehicles will change the driving 
environment and will come into the market by 2020. 
Therefore, in the next two decades, we will need to figure 
out the effect of mixed traffic flow on the urban road. 
These different types of vehicles have a different driving 
framework. Autonomous vehicles have short headway 
and reduce reaction time as compared to human-driven 
vehicles.  

II. PROPOSED SYSTEM

In order to improve accuracy, a CNN will be 
implemented to identify and extract various features 
from the pre-processed image. The model will be trained 
by associating the labels with certain features of the 
image. This will help to increase accuracy. The use of a 
Neural Network also improves efficiency. The model 
will then predict the outcome of an unknown situation 
with help of its training data. The accuracy of the model 
can be improved by providing more data. The final result 
will be achieved when the car auto-steers & follows the 
traffic laws. 

III. OBJECTIVES

The contributions of the presented work are as 
follows:   

 The main objective of this project is to build an
autonomous vehicle on a simulator

 To implement a vehicle that requires minimum
human input.

 To make sure the vehicle maintains lane
discipline.

 To ensure it obeys all traffic rules and
regulations.

 To reduce human errors, in order to ensure
road safety.

IV. METHODOLOGY

The first stage is collection of data, which in this case 
includes images and steering inputs.  

This collected set of images will act as the base element 
for our system. The program then reads this dataset and 
balances the data , by removing unwanted elements. 
Then, we will have to apply various augmentation 
techniques to increase the number of elements in our 
dataset, which  will result in increased accuracy. The 
images in the dataset will then be pre-processed 
according to  the requirements. The images with their 
respective steering input will be then fed to a 
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Convolutional Neural Network (CNN). The CNN used 
by us is based on the NVIDIA model which helps to 
extract various features of an image and assigning the 
corresponding steering unit to it. The result obtained will 
be used to predict the commands needed to drive the 
vehicle. 

A. Techniques Used
1) Deep Learning:

Deep learning is an artificial intelligence function that 
imitates the workings of the human brain in processing 
data and creating patterns for use in decision making. 
Deep learning is a subset of machine learning in artificial 
intelligence (AI) that has networks capable of learning 
unsupervised from data that is unstructured or unlabeled. 
Also known as deep neural learning or deep neural 
network. 

2) Convolutional Neural Network:
In deep learning, a convolutional neural network (CNN, 
or ConvNet) is a class of deep neural networks, most 
commonly applied to analyzing visual imagery. They are 
also known as shift invariant or space invariant artificial 
neural networks (SIANN), based on their shared-weights 
architecture and translation invariance 
characteristics.[They have applications in image and 
video recognition, recommender systems, image 
classification, medical image analysis, natural language 
processing, brain-computer interfaces, and financial time 
series. 

B. Block Diagram

Fig. 1. Block Diagram for Training the system 

Figure 1 shows the block diagram for Training the 
System. We first begin by getting the image and its 
corresponding inputs from the storage. A Comma 
Separated Values file (CSV) is created by the program 
during the process of data gathering. This csv file has the 
paths to image in one column and its corresponding 
inputs in the second column. The inputs are fed as labels 
which are encoded in One Hot Encoding format for 
multi-class classification. The images are pre-processed 
and various augmentation techniques are applied and 
added to the training data set. This data set is then fed to 
the neural network, it extracts the features present in the 
images and associates it with the label values. The 
activation function used is Exponential Linear Unit 

(ELU). Back propagation is used to minimize the 
measure of difference between the actual output and the 
desired output. 

C. Implementation of System

Fig. 2. Block Diagram for Implementation of the System 

A simplified block diagram of the implementation 
running on simulation is shown in Figure 2. The 
programs start by capturing images from the simulator. 
It then performs pre-processing techniques like cropping 
the image to only see the region of interest, generalising, 
changing the colour scheme, etc. The pre-processed 
image is then fed to the trained neural network. The 
neural network then predicts the directions by comparing 
it to the various scenarios it has previously seen during 
the training process. The directions are then pass on the 
car controlling system so that it can know when to steer, 
brake or accelerate. 

D. Algorithm / Flowchart
The system when executed performs the steps shown in 
flowchart in Figure 3. It begins by acquiring the images 
from the simulator. The system then performs various 
pre-processing techniques on the acquired image that are 
required before passing it on to the neural network. Once 
the image is fed to the neural network, it then extracts all 
the features of the image, detects lanes and obstacles. 
The system first checks if the neural network has 
detected any obstacle in the path of the car, if yes then 
the network sends stop / halt command to the system. 
The network will wait for the obstacle to move away 
from the path and ask the system to continue driving. 
The system also identifies the lanes from the image and 
ensures that the car always stays in the proper lane by 
giving correct steering commands. If the neural network 
concludes that the car is not maintaining the lane 
discipline it will adjust the direction of the car so that it 
stays inside the lane. Finally, the system also checks 
whether the user wants to stop the system or not. If yes, 
then the system will stop executing and hand-over the 
command of the car to the user. 
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Fig. 3 Flowchart 

V. APPLICATION OF PROJECT

Driverless Cars stand to solve all sorts of problems, like 
traffic delays and traffic collisions caused by driver error, 
but it doesn’t stop there: autonomous vehicles will bring 
to market all sorts of new and exciting applications for a 
variety of industries, like shipping, transportation, and 
emergency transportation. As the automation levels spell 
out, many cars on today’s roads possess some degree of 
driver assistance or partial automation, which paves the 
way for future vehicles arriving with more and more self-
driving systems. 

VI. CONCLUSION

The main aim of an autonomous vehicle is to make 
driving safer in the future, by implementing a driving 
algorithm   that is better, safer and more efficient than 
human capability. The aim of the project is to device a 
simulation model of a Self-driving car based on neural 
networks and deep learning. This model will be trained 
to abide by the rules of the road, regulate its speed and 
use object detection frameworks to avoid obstacles on 
the road. The model will be fed with a number of datasets 
over time in order to improve its accuracy as well as its 
efficiency. 
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Abstract-- Essay Grading is a tedious process when done 
manually. As a result, over the years many models of 
Automated Essay Grading (AEG) systems have been 
proposed and implemented. These models extract various 
features using Natural Language Processing (NLP) from 
the essay corpus and grade the essays based on these 
features using Machine Learning algorithms. Recently, 
Neural Network is being used for prediction and have 
shown promising results. Hence, in this paper a hybrid 
model of NLP and Neural Network is proposed to get an 
effective result. 

Keywords— Automated Essay Grading, Natural Language 
Processing, Neural Network 

I. INTRODUCTION

Automated Essay Grading (AEG) or Scoring (AES) 
Systems are systems that make use of Natural Language 
Processing along with Machine Learning to grade 
essays based on various parameters. These parameters 
are termed as the features of the essay. There can many 
features used for the assessor but they are grouped 
mainly into 3 types viz. syntactic, semantic and 
sentiment. There are many AES systems that have been 
developed over the years. These models range from 
assessors that only use syntactic features to the ones 
that use a combination of all three features to the ones 
that use all of them. But these graders are either not 
available for use by common people or expensive. As a 
result, in this paper a model is proposed that makes use 
of  NLP to extract the features and Neural Network to 
predict the score of the essays similar to the human 
grader. This essay grader takes into account a variety of 
linguistic features and uses them to judge the quality of 
the input essay. Here the features extracted are syntactic 
and sentiment parts of the essay. The model is then 
evaluated on the basis of Quadratic Weighted Kappa 
Score to determine its performance. The aim is to 
develop a model that performs either equally to the 
existing systems or better than them 

II. BACKGROUND

In many fields essays have been a part of curriculum as 
well as a metric to judge students since a long time. 
Every year, many students submit essays either as a part 
of their academics or as a part of their selection process 
for higher institutes or organizations. Grading these 
essays becomes a tedious and time consuming task 
especially when it is done manually let alone digitally 
on a computer. It can cause severe mental and physical 
strain on the grader. To avoid this, it is essential that 

essays should be graded in such a way that it requires 
minimum human efforts or inputs. Such grading of 
Essays is termed as Automated Essay Grading (AEG) 
or Automated Essay Scoring (AES). Automated essay 
grading (AEG) is a tool of educational assessment that 
makes use of computers, laptops or mobile phones for 
grading the written essay. Several such systems already 
exist named Project Essay Grader, Intelligent Essay 
Assessor, C-rater and many more. Project Essay Grader 
which was probably the first automatic assessment tool 
was developed in the 1960’s and only took the style of 
writing in consideration. It was followed by Intelligent 
Essay Assessor and Educational Testing Service which 
used only the content of the essay. These were followed 
E-RATER, C-RATER, BETSY and many other such
assessors which took both the style and content of the
essay into consideration. The earlier systems made use
of only syntactic features for the prediction purposes
and as a result were less efficient. Due to research and
development in these systems various other linguistic
features are also used in recent times.

III. LITERATURE REVIEW
Automated Essay Grading System has been under 

studies for a long time. There have been many different 
models proposed and developed over the years. 
Automated Essay Grading System has been under 
studies for a long time. There have been many different 
models proposed and developed over the years. Some 
either use only Natural Language Processing while 
some use Neural Network along with it. The models 
have their own pros and cons due to the type of 
machine learning model used or due to the features that 
are extracted. Nonetheless, AEGS has evolved over the 
years with different changes to it to enhance it and 
make better score prediction. There are numerous 
studies published over the years on AEGS some of 
which are listed below: 

[1] A. Rokade, B. Patil, S. Rajani, S. Revandkar and R.
Shedge proposed a model that grades hypothesis-based
subjects using Natural Language Processing. They used
Machine Learning to perform semantic analysis. They
further made use of Ontology i.e. they extracted
keywords and their synonyms related to the domain to
match, along with the above-mentioned techniques on a
data of technical answers. The scores were calculated
based on the content of the answers of the students and
based on the similarity of this answer with the correct
answer that was provided.
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[2] K. Srivastava, N. Dhanda, A. Shrivastava performed
a comparative study on various existing Essay Grading
Systems since their inception and how they have
improved over the years. They compared the system
based on various parameters viz. Technique,
Performance, Application and Attributes. The observed
how all these systems only focused on the style and
content of the essays and not the meaning of the essay.
As a result, they failed in achieving the accuracy of a
human grader. Hence, they concluded this study by
highlighting the lack of semantic attributes and its need
in the future to enhance the systems and to detect
correctness of the essays.

[3] H. K. Janda, A. Pawar, S. Du, V. Mago proposed a
model that used rule-based grammar, surface level
coherence and semantic similarity between the
sentences to develop a graph-based relationship
between the contents of the essay and calculated the
polarity of the opinion expressions. This was then used
to obtain features for the model. They used 23 features
to judge the essay quality. They used a dataset of
13,000 essays. The model was evaluated on Quadratic
Weighted Kappa and its value came out to be 0.793.

[4] A. H. Filho, F. Concatto, J. Nau, H. A. do Prado, D.
Os. Imhof, E. Ferneda analyzed the performance of
different types of statistical algorithms using machine
learning and classification techniques, combined with
different balancing method on essays of Brazil’s
National High School Examination (ENEM). They
made use of 4 balancing (3 of oversampling and 1 of
undersampling) technique viz. Synthetic Minority Over-
sampling Technique (SMOTE), Adaptive Synthetic
(ADASYN), Random Oversampling (ROS) and
Random Undersampling (RUS). SMOTE and
ADASYN resulted in less impact as they generated
synthetic samples which indicates the presence of
unusual pattern in the spatial distribution of feature
vectors. The undersampling technique resulted in higher
accuracy in minority classes but lower accuracy in
majority classes. The machine learning algorithms used
were, LASSO, Support Vector Regression, Support
Vector Classification and Gradient Boosted Trees.
Gradient Boosted Trees and Support Vector Classifiers
yielded a correct prediction ratio of around 75% for all
five classes. Future models can include neural networks
and ensemble learning methods.

[5] S. M. Darwish and S. Kh. Mohamed proposed a
model that uses Latent Semantic analysis and Fuzzy
Ontology. Latent Semantic Analysis was used to check
the semantics and Fuzzy Ontology was used to check
the consistency and coherence of the essay apart from
syntax and vocabulary to overcome the vagueness of
language. The model provided score as well as
feedback to the student. The specificity came out to be
100% while the use of the fuzzy ontology led to a
sensitivity of 75.2%.

IV. DATASET DESCRIPTION
The Automated Student Assessment Prize’s (ASAP) 
Dataset from Kaggle.com, sponsored by Hewitt-
Packard comprised of 13,000 essays, 8 different 
datasets of different genre. Each dataset was a 
collection of responses to its own prompt. 

TABLE I 
ESSAY SET DESCRIPTION 

Essay 
Set 

Grade No. of 
Essays 

Genre Avg. 
Length 

Score 

1 8 1785 Persuasive/ 
Narrative/ 
Expository 

350 2-12

2 10 1800 Persuasive/ 
Narrative/ 
Expository 

350 1-6

3 10 1726 Source-
Dependent 
Responses 

150 0-3

4 10 1772 Source-
Dependent 
Responses 

150 0-3

5 8 1805 Source-
Dependent 
Responses 

150 0-4

6 10 1800 Source-
Dependent 

150 0-4

7 7 1730 Persuasive/ 
Narrative/ 
Expository 

250 0-30

8 10 918 Persuasive/ 
Narrative/ 
Expository 

650 0-60

The essays range from an average length of 150 to 550 
words per response and were written by students of 
class 7 to 10. Each essay had one or more human scores 
and a final resolved score. Each essay set had a 
different technique to calculate the resolved score. 
Essays in each of the 8 sets have different attributes that 
was used for grading. Based on the type of essays, there 
was a different set of attributes for evaluation which are 
Ideas and Content, Organization, Word Choice, Voice 
and Language Conventions. This ensured that the 
automated grader was trained effectively across 
different types of essays. 

There are three types of essays in the dataset: 

1. Argumentative/Persuasive Essays: In these type of
essays, the prompt is one in which the writer has to
convince the reader about their stance for or against a
topic. For example, free speech in public colleges.

2. Source-Dependent Responses: These essay response
to a source text, where the writer responds to a question
about the prompt. For instance, describing the writer’s
opinion about an incident that happened to him in the
prompt.

3. Narrative/Descriptive Essays: These are essays where
the prompt requires us to describe / narrate a story.

V. FEATURE EXTRACTION
The features identified for the proposed model are 
mainly syntactic and sentiment.  

Syntactical Features: Syntax refers to arrangement of 
content. Here majorly Natural Language Processing 
Toolkit (NLTK) is used, which is a python-based 
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platform to extract language-based data. It is helpful to 
extract syntactic features of a text such as tokenization, 
stemming, tagging, etc. 
The model is using the following set of syntactic 
features to grade the essays: 
A. Word, Character and Sentence Count: These are very
basic features of any text and do influence the scoring
of the essay as well. The variety of the length of
sentences potentially reflect the complexity of syntactic.

B. Average Word Length: This feature helps to keep
count of average words in an essay.

C. Unique Word Count: This feature indicates the
number of unique words used in an essay.

D. Stop-word Count: This feature helps to get more
meaningful results when one measures the lexical
complexity of text as stop-words have little lexical
richness and are only used to bind words in a sentence.

E. Lemma Count: This feature counts unique lemma
forms using NLTK’s part of speech tagger from the
given essay and interface to the WordNet lemmatizer.

F. Part of Speech (POS) Tags: It is used to classify
types of tokens according to their use in a sentence such
as nouns, adjectives, verbs, adverbs, etc. It is crucial for
evaluating the quality of content in the essay.

G. Spell Check: This step is aimed to check spelling
mistakes. It is tested against the words in the installed
corpus as students submit their answers. If the word is
not found in the dictionary, it will be counted as a
spelling mistake.

H. Punctuation Count: This feature is used to count the
number of punctuations used in an essay.

I. Grammar Check: This feature checks the grammar
mistakes in an essay and returns the total number of
grammatical error in the essay.

J. Determiners: This feature calculates the number of
determines in the essay.

K. Preposition: This feature calculates the number of
prepositions in the essay.

L. Words ending with ‘ing’: This feature calculates the
number of words in an essay that end with ‘ing’.

M. Flesch Kincaid Grade Level: This feature calculates
the minimum reading grade which is required to read
the essay. Lower the grade, simpler the essay; higher
the grade, complex the essay.
Sentiment Features: It highlights on opinions, attitudes
and emotions of a writer as each writer has a unique
thought towards the subject being written about.
In argumentative and persuasive essays, writer needs to
defend and prove his/her point of view on the subject,
their tone and the way of textual sentiment expression
affect their writing. The sentiment analysis in the essays
helps us know the polarity inclination they contribute to
the text which is otherwise difficult to comprehend by
the computer.
These features are calculated using open source tool
VADER (Valence Aware Dictionary and sEntiment
Reasoner) was used. It was preferred as it is fast and
does not require any training dataset.

The sentiment-based set of features are: 

A. Positive Polarity: This feature reflects the amount of
positive polarity in an essay.

B. Negative Polarity: This feature reflects the amount of
negative polarity in an essay.

C. Neutral Polarity: This feature reflects the amount of
neutral polarity in an essay.

D. Compound Polarity:  This feature reflects the overall
polarity of the essay.

VI. PERFORMANCE METRIC
The performance used here is Quadratic Weighted 
Kappa Score (QWK). It measures the agreement 
between two values. It is calculated between the 
predicted value and the actual value. It lies between 0 
and 1. If the agreement is complete then the value is 1 
and if there is no agreement then the value is 0. It is 
calculated as follow: 

1. Create a multi class N-by-N confusion matrix ‘O’
between the actual and predicted value such that
Oi,j corresponds to the number of actual values that
have a value of i and received a predicted value j.

2. Construct an N-by-N weight matrix ‘W’ by
subtracting the actual and predicted values.

3. Create two vectors one of actual values and one of
predicted values consisting of number of values of
each rating are present. The construct an N-by-N
histogram matrix of expected ratings ‘E’  by taking
the outer product between the actual values'
histogram vector and the predicted values'
histogram vector, normalized such that E and O
have the same sum.

4. Weighted Kappa = 1 - sum(Wi,j Oi,j) / (Wi,j Ei,j)

VII. PROPOSED METHODOLOGY
The Automated Student Assessment Prize’s (ASAP) 
dataset is being obtained from Kaggle.com. The 
following proposed model works in 2 phases. The first 
phase includes extracting the features and the second 
phase includes training the model with these features. 
In the feature extraction phase first the essay dataset is 
cleaned to remove stopwords, punctuations and other 
irrelevant data. Then this cleaned data is tokenized and 
is then passed to various functions to extract the 
features listed above using various libraries present in 
Python. The features added are common essay grading 
parameters like character count, word count, sentence 
count, lemma count, noun count, adjective count, verb 
count, adverb count, grammar and spelling mistakes etc. 
These features extracted now become the dataset which 
will be given as an input to the neural network model. 
The neural network model used here is LSTM which 
stands for Long Short Term Memory as it has shown 
promising results in the past. The model is then trained 
with the dataset developed after the preprocessing and 
its efficiency is calculated. If the model performs poor 
then the hyperparameters are tuned and the model is 
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trained again. The final kappa score is calculated and 
this model is then used to predict the grade of new 
essays. 

Fig. 1. Workflow Diagram 

VIII. RESULT AND DISCUSSION

After the data cleaning and feature extraction 
processes the following dataset was obtained which 
will be used to train the model.  

A heatmap of the extracted features was generated and 
is shown above. This heatmap helped in establishing 
the correlation of the features with each other and their 
correlation with the grade feature that is to be 
predicted. 
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Fig. 2. Preprocessed Dataset 

Fig. 3. Heatmap 
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CONCLUSION 
Thus in this paper the cause of development of 
Automated Essay Grading System was identified and 
its applications were highlighted. Further the gaps in 
the existing system were identified and a methodology 
was proposed which will try to fill these gaps and 
provide a feasible system for essay evaluation. 
Additionally, various features that will be used by this 
system were listed and the output of the feature 
extraction along with the correlation of each was 
shown. The metric used for this system was also 
highlighted. 

FUTURE SCOPE 

The proposed system can be used by testing agencies 
for test of English writing to take the burden off the 
human graders as around 1.8 million students 
participate every year in the competitive exams such 
as IELTS,TOEFL. It could be helpful to teachers in 
schools and institutions to grade the descriptive 
answers. The concept can be extended to other 
languages too if the dataset is available. It can be 
further expanded by developing a general purpose 
essay grader that considers many languages into 
account instead of just one.  
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Abstract—Deep convolutional generative adversarial 
networks (DCGANs) have proven to be capable of generating 
various photo-realistic images of human faces. But it is 
difficult and often time-consuming to choose what kind of 
image these generative adversarial networks (GANs) produce 
[16]. Tasks like converting textual data to visual data (i.e. 
converting lower dimension to higher dimension) is a feat 
which is still not easily achievable even by experts. The 
challenge here is extracting every single possible information 
from lower dimension to generate compar atively higher 
dimension data. This work collaborates GANs and the Natural 
Language Processing (NLP) to come up with a model which 
will efficiently translate human facial features from 
characters to pixels. In other words the model will generate 
realistic human faces by the given description of the faces. We 
aim to create a simple, intuitive web application through 
which users may write a description of a human face in plain 
text and generate photos that appear to match the given 
description.  

Index Terms—semantic, GAN, SD-GAN, text, face and CBN 

I. INTRODUCTION

The rapid progress of the Generative Adversarial Networks 
(GAN) brings a remarkable evolution in natural image 
gener ation with diverse conditions. In contrast to 
conditions such as label maps, random noises or sketches, 
it is a more natural but challenging the way to generate an 
image from a description (text) since the description is a 
natural and convenient medium for a human being to 
describe an image, but a cross-modal text-to-image 
generation is still challenging. Existing text-to image 
generation works mainly focus on increasing the visual  

Identify applicable funding agency here. If none, delete this 
quality and resolution of the generated images by either a 
stacked coarseto-fine generator structure or an attention-
guided  

However, these methods neglect one important 
phenomenon that the human descriptions can be expressed 
into various forms that is it is highly subjective and diverse 
in their expressions for a same image. It means that naively 
using these texts as unique descriptions to generate images 
would often produce unstable appearance patterns that are 
far different from the ground-truth images. Variations in 
descriptions may lead to deviated image generation even if 
they describe the same animal with very similar semantic 
expressions. To solve this issue, in this paper, we propose a 
novel photo-realistic text-to-image generation method that 
efficiently exploit the semantics of the input text within the 

generation procedure, named as Semantics Disentangling 
Generative Adversarial Network (SD-GAN).  

The proposed SD GAN identifies the semantic commons 
from texts for image generation consistency and meanwhile 
retains the semantic diversities and also details for fine 
grained image generation. Knowing the advantages of 
Siamese structure used in different tasks which can find the 
similarity between a pair of sequences of description , so it 
can be used to preserve the semantic consistency among the 
images generated as long as their descriptions are 
comprehensive and refer to the same semantic contents we 
treat our discriminator as an image comparator. Denote 
intraclass pair as the same groundtruth image with different 
descriptions while inter-class pair as the different 
groundtruth image with different descriptions. By the SD-
GAN, the intra-class pairs generate consistent images that 
have smaller distances in the feature space of the 
discriminator with similar linguistic semantics description 
should , while inter-class pairs have to bear much larger 
distances. Since we do not have text-to-semantic 
embedding structure before image generator, this special 
training strategy also forces the text to-image generator has 
an inherent distillation of semantic commons from diverse 
linguistic expressions. To some extent, the Siamese 
structure indeed differentiates the semantic commons from 
texts but meanwhile ignores the semantic diversities and 
details of these descriptions from the same image. The 
detailed linguistic cues are supposed to be embedded into 
visual generation to maintain the semantic diversities from 
the texts.  

Our contributions are summarized as follows: 

1) Distill Semantic Commons from Text- The proposed
SD-GAN differentiates semantic commons from the
linguistic descriptions, based on which the generated
images can keep generated image consistency under
different expression. To our knowledge, it is the first time
to introduce the Siamese mechanism into the cross-
modality generation.

2) Retain Semantic Diversities Details from Text- we
design an enhanced visual-semantic embedding method by
reformulating the batch normalization layer with the
instance linguistic cues to complement the Siamese
mechanism that may lose unique semantic diversities . The
linguistic embed ding can further guide the visual pattern
synthesis for fine grained image generation.
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3) The proposed SD-GAN achieves the state-of-the-art
performance on the CUB-200 bird dataset [3] and MS-
COCO dataset [2] for text-to-image generation.

 
Generating photo-realistic images from textual descriptions 
is a challenging problem. Previous studies have shown 
remark able progress on visual quality of the generated 
images. Where they have consider semantics from the input 
text descriptions in helping render photo-realistic images. 
However,diverse lin guistic expressions pose challenges in 
extracting consistent semantics even they depict the same 
thing [6]. They designed a Siamese mechanism in the 
discriminator to learn consis tent high-level semantics, and 
a visual-semantic embedding strategy by semantic-
conditioned batch normalization to find diverse low-level 
semantics. Extensive experiments and abla tion studies on 
CUB and MS-COCO datasets demonstrate the superiority 
of the proposed method in comparison to state-of the-art 
methods. The input of each branch is a sentence of natural 
language description [6].  

The text encoder E aims at learning the feature representa 
tions from the natural language descriptions and they adopt 
a bi-directional Long Short-Term Memory (LSTM) that 
extracts semantic vectors from the text description. The 
hidden states are utilized to represent the semantic meaning 
of a word in the sentence while the last hidden states are 
adopted as the global sentence vector generally, in the bi-
directional LSTM. They compared the proposed SD-GAN 
with the previous methods, i.e., StackGAN and AttnGAN . 
When users are asked to rank images based on their 
relevance to input text, they choose the generated images 
by SD-GAN as the best mostly, wining about 70 percent of 
the presented texts, much higher than others. This is 
consistent with the improvement of inception score.  

For each example, Furthermore, we compare the generation 
results from the descriptions of the same ground-truth 
image. StackGAN fails to predict the important semantic 
structure of object and scene due to the lacking of the word-
level details . It is difficult to generate the corresponding 
visual concepts under linguistic expression variants, 
although AttnGAN adopts the attention mechanism to 
extract details from the text. Comparing to them, the 
proposed SD-GAN generates more recognizable, similar 

and semantically meaningful images based on the input 
texts.  

II. LITERATURE SURVEY

A style-based generator architecture for generative adversar 
ial networks proposed an alternative generator architecture 
for generative adversarial networks, borrowing from style 
transfer literature. The new architecture leads to an 
automatically learned, unsupervised separation of high-
level attributes and stochastic variation in the generated 
images and it enables intuitive, scale-specific control of the 
synthesis.  

Text2FaceGAN: Face Generation from Fine Grained 
Textual Descriptions presented captions for the CelebA 
dataset to facilitate face synthesis from text. Then they used 
Generative Adversarial Network to learn the conditional 
multimodality in synthesis of face from captions.  

AttnGAN: Fine-Grained Text to Image Generation with At 
tentional Generative Adversarial Networks proposed for 
fine grained text-to-image synthesis which gives effective 
results for complex scenes. 

StackGAN: Text to Photo-realistic Image Synthesis with 
Stacked Generative Adversarial Networks proposed the 
Stacked Generative Adversarial Networks (StackGAN) to 
gen erate 256×256 photo realistic images conditioned on 
text description the outcome generated has higher 
resolution as compared to text-to-image generative models. 

Photographic Text-to-Image Synthesis with a 
Hierarchically-nested Adversarial Network presents a 
novel method to deal with the challenging task of 
generating photographic images conditioned on semantic 
image descriptions. The method introduces accompanying 
hierarchical-nested adversarial objectives inside the 
network hierarchies, which regularize mid-level 
representations and assist generator training to capture the 
complex image statistics [8].  

III. RESEARCH GAP

To improve the selection of the wrong image for the GAN 
CLS algorithm. Currently, they randomly select images 
from the dataset as the wrong image .Explore better 
language models such as BERT, analyze and compare 
performance of various other GAN architectures with their 
model for face generation from captions. To work on global 
coherent structure to eliminate the failure which could not 
be resolved by the current method.To improve the diversity 
of synthesized images and to stabilize the training of 
Conditional GAN introduced Conditioning Augmentation 
Technique.  
Focus on text irrelevant contents in the original image as 
well as increasing the visual quality and resolution of 

215



Photo-realistic face images generation from textual description using GAN 

generated images. 

To generate images that would produce stable appearance 
patterns and learn the diverse expressions of humans.To 
focus on text irrelevant contents in the original image and 
global coherent structure. To improve the diversity of 
synthesized images and increasing the visual quality and 
resolution.  

IV. PROPOSED SYSTEM

Generative Adversarial Network (GAN) for Text-to- 
Image Synthesis. Goodfellow et al. first introduced the 
adversarial process to learn generative models. The 
Generative Adver sarial Network (GAN) is composed of a 
generator and a discriminator, where the discriminator 
attempts to distinguish the generated images from real 
distribution and the generator learns to fool the 
discriminator. A set of constraints are proposed in previous 
works to improve the training process of GANs.  

GAN-based algorithms show excellent performance in im 
age generation from text description. Reed et al.[17] first 
showed that the conditional GAN was capable of synthesiz 
ing plausible(fake) images from text descriptions.For many 
real-life complex problems, a single Generative 
Adversarial Network may not be sufficient to solve it. 
Instead it will be better to decompose the complex problem 
into multiple simpler sub-problems and use multiple GAN 
models to work on each sub-problem separately and finally, 
you can stack or couple the various GAN models together 
to find a solution. Zhang et al.[18,19] stacked several GANs 
for text-to-image synthesis and used different GAN models 
to generate images of different sizes. Their following works 
also demonstrated the effectiveness of stacked structures 
for image generation. Xu et al. developed an attention 
mechanism that enables GANs to generate fine-grained 
images via word-level conditioning input.Although there 
are various proposed system this are the few systems which 
is giving good results Compared to others.  

Fig 2.dataset 

V. METHODOLOGY

Our problem definition is not simply one of generating 
images of faces, but of generating images based on a text 
input. This calls for using CGANs. Goodfellow et. al. 
mention future work involving conditional GANs where 
the conditioning 
vector is made upof part of the input to the generator and 
the discriminator. With advances in natural language 
understand ing (NLU), neural networks have been able to 
do better on language tasks of text decription than ever 
before. This means that the features learned by a NLU 
model may be much more useful than an encoded word 
vector. Reed et. al. did this in their 2016 paper on text to 
image synthesis using GANs. They use a pre-trained NLU 
model to get a feature vector from the text data and then 
input it to the beginning of the generator and after the image 
has been mostly processed in the discriminator of a typical 
DCGAN. They show that this is effective on popular bird 
and flower datasets. Nasir et. al. in their 2019 paper show 
that this same methodology can be applied to human faces. 
Because the face dataset does not contain raw text, the 
authors write an algorithm to deterministically turn a set of 
binary descriptors like (female, has brown hair, chubby 
face,rosy lips) into a sentence or series of sentences that 
seem like natural language. Because there simply does not 
exist a large dataset of images of human faces with 
corresponding text descriptions, this is the next-best 
method to try to test CGANs in generating images of human 
faces. We do something similar in order to properly train 
our model.  

Fig 3.architecture diagram 

Architecture above of the proposed model as shown in 
figure 3. The generator contains convolution blocks which 
consists of 2 convolution layers with kernel size 3x3 
followed by an upsampling layer which doubles the 
resolution of the images. Pixel wise normalization is used 
in generator along with leakyRelu with leakiness of 0.2 as 
activation function. Word embedding from the ELMo is 
passed through a dense layer and concatenated to the latent 
vector. Latent vector is sampled from a normal distribution. 
Word embedding is passed through the various dense layers 
with different sized outputs so that the output of the dense 
layers can be reshaped and concatenated to the activation 
volumes of the convolution blocks in the generator. The 
activation volumes of the generator are passed through a 
1x1 convolution layer with 3 kernels to get inter mediate 
resolution images. These images are concatenated to the 
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activation volumes of the discriminator. Discriminator’s  
convolution block are also made of 2 convolution layer of 
3x3 kernel size followed by an average pooling layer. Batch 
normalization layer is used after the convolution layer 
followed by leakyRelu with leakiness of 0.2. At the end 
output of the convolution block is flattened and passed 
through a dense layer with linear activation function which 
outputs the realness or fakeness of the image.  

VI. CONCLUSION

In this paper, we have proposed an innovative text-to image 
generation framework, named as Semantics Disen tangling 
Generative Adversarial Networks (SD-GAN), that 
effectively can exploit the semantics of the input text within 
the generation procedure. The proposed of SD-GAN is to 
adopt a Siamese structure to distills and differentiate 
semantic commons from the linguistic descriptions, based 
on which the generated images can keep generation 
consistency un der expression variants [6]. Furthermore, to 
complement the Siamese mechanism that may lose unique 
semantic diversities, we designed an enhanced visual-
semantic embedding method by reformulating the batch 
normalization layer with the in stance linguistic cues. 
Extensive experiments demonstrate the respective 
effectiveness and significance of the proposed SD GAN on 
the LFW dataset.  
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 Abstract—A wealth of unstructured opinion data exists online. 
Every day, millions of consumers add to this data when they 
share their opinion on a range of things, including feedback 
about their experiences with products and services. This 
feedback is volunteered, it contains the raw, unsolicited views 
and opinions about a brand, individual or event. Opinion 
Mining finds out the drivers behind the sentiment. By 
understanding what is driving the sentiment and how one is 
performing based on Net Sentiment, opinion data can be used 
to expose critical areas of strength and weakness. This data 
allows decision-makers in business, from customer experience 
and marketing to risk and compliance teams, to make the 
targeted, strategic overhauls needed to reinvigorate 
profitability or reclaim slipping market share. It is practically 
impossible to analyze all this reviews manually, so and 
automated aspect-based opinion mining approach is used. This 
paper focuses on aspect level and proposes a new syntactic 
based approach which uses syntactic dependency, aggregate 
score for opinion words. The dataset used was for restaurant 
reviews. The proposed method achieved a total accuracy of 
80.06%. 

Keywords— Sentiment analysis, Naïve Bayes, Prediction, Data 
Extraction, Data pre-processing, Opinion Mining, Parts of 
Speech, LDA 

I. INTRODUCTION 

Opinion Mining is a field of study that analyzes people’s 
opinions, attitudes, emotions, sentiment towards products, 
organizations, services. All of these comes under the branch 
of text mining and natural language processing. Opinion 
Mining is a sub problem of text classification in which texts 
are classified on the basis of emotions, opinion, aspects.  
Due to tremendous growth in the social media, people now 
have opportunities to express their reviews through forums, 
discussions, comments, Twitter, etc. Users express their 
thoughts through reviews. These reviews are reviewed and 
analyzed by organizations and business, as they try to find 
out patterns and reasons behind the reviews and use this 
information for strategic planning and improved business 
intelligence. All of this is driving people more towards 
opinion mining. 
The data today is vast (in zettabytes), it exists in both 
structured and unstructured form but the usefulness of data is 
increasing. There might be problems sometimes like 
inefficiency of machine learning algorithms to interpret this 
data. Hence to solve this problem model must interpret the 
aspects and emotions. Opinion Mining is the approach for it. 
There are various levels for opinion mining that is sentence 
level, document level, aspect level. Sentence level involves 
fine-graining the sentence and identifying the different topics 
in document. And finally classifying it as positive, negative 
and neutral. In the case of restaurant reviews we require 
more fine-graining not only because it contains mixed 
emotions, opinions but also it consists of various aspects as 
well. Hence aspect-based opinion mining is suitable. 

The key parts in aspect-based opinion mining are identifying 
the aspects, word orientation, orientation/polarity detection 
and opinion based on aspects. Consider an example of a 
review “The decor is superb but the service is worst as 
compared to decor.” Here the aspects are decor and service 
and the opinion related to these aspects are superb and worse 
respectively. By analyzing this sample review, we found out 
that the polarity is positive for decor whereas negative for 
service this is a case of conflict in opinion. The current 
approaches provide the overall polarity for collective set of 
reviews but the proposed method goes deeper in intuition by 
consider the various aspects, syntactic dependency, parsing 
and also aggregated score for various aspects. 
In the built model, we have taken reviews and collective 
score for various aspects and suggested the areas to work 
upon for improved business performance. 

II. OBJECTIVES
The contributions of the presented work are as follows:  

 To implement best approach available for detection
of polarity of restaurant reviews using opinion
mining techniques.

 To provide valuable insights by processing the
reviews.

 Identify the various aspects, their polarity and
orientation, and find the drivers behind the
sentiment, and provide an aggregated score for each
aspect

 Suggest areas for improvement by the aggregation
of various score-based aspects.

 Visualize the findings from the processed dataset
for improved business intelligence, marketing
intelligence, help customers before visiting a
restaurant.

III. RELATED WORK
One of the earliest works that were done in the field of 
aspects were extracting aspects using frequent itemset. The 
frequency of nouns and pronouns in the entire document 
were found out, then the Parts of Speech tagging for each 
word was given. After this it was sent to association rule 
mining for frequent itemset. 
The next related work for finding aspects involved using 
machine learning algorithms. A labelled dataset with feature 
as expressions and target as aspects was used. SVM model 
was built for the dataset to find the semantic relationships 
between the expressions and the aspects. 
The results of all the earlier methods were satisfactory but 
not good enough to be predict the aspect accurately, so since 
the development of natural language processing a lot of 
emphasis has been given on data cleaning. The cleaner the 
data the better it trains the model. By using methods like 
stopwords elimination, stemming, lemmatization and Count 
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Vectorizer the data is processed in such a way that the 
semantic value is preserved and only the necessary words 
that contribute towards model building. If all the words are 
taken then the model becomes too complex and difficult to 
train. Once this data is processed it is fed to model like 
Naïve Bayes. Naïve Bayes algorithm works on probability, 
the higher the posterior probability of a particular aspect the 
review falls under that aspect. Naïve Bayes is a better 
classification algorithm as compared to SVM as it considers 
probability and not just dividing the data in particular 
classes.  
As the data kept on increasing, various factors started 
contributing towards the aspect extraction like age, 
demographics even the length of the text. So the traditional 
document processing wasn’t enough. So researchers came 
up with even more fine grained approach for processing 
texts by going deeper into granularity. Rule-Based approach 
was used for opinion mining, the advantage this is rules are 
written in English language so generalized rules can be 
formulated using adjectives, adverbs, nouns. Once all these 
are extracted 
polarities of aspects were found out as positive, negative, 
neutral and conflict. 
Further developments on this were made in the form of 
dependency parsing on the texts. Dependency parsing plays 
a pivotal role in semantic analysis which is a crucial part in 
natural language processing. Sometimes dependency parsing 
can be abstruse because of ambiguity. The most common 
structure for this is the parse tree. With the advent of 
libraries like Stanford Core NLP dependency parsing have 
been easier as it is available in both Java and Python and is 
faster. 
Extracting aspect terms and opinionated texts are also 
possible using topic modelling approaches like Latent 
Dirichlet Allocation. The most recent developments in the 
field of opinion mining includes usage of deep learning 
concepts like LSTM and recurrent neural network. The 
classical RNN model involves only processing past 
information but bi-directional RNN involves processing 
both past and future information, this is specifically used in 
NLP as they provide more information for decision making, 
one way of constructing RNN is the stacking up of the 
layers.  
Inorder to calculate the sentence level aspect score, 
heuristics are used which involves sending 
Adjective+Adverb and Adverb+Verb score using 
SentiWordNet. In this features are extracted using POS 
tagger and aspect terms are located then search is made for 
5-10 gram forward and backward for relevant features.

IV. PROPOSED METHODOLOGY

With our approach we aim to combine the aspects of various 
reviews and aggregate them to give an accuracy score for 
each aspect and based on the polarity of the aspect, areas for 
improvement will be suggested. Classification rules will be 
laid down, on the basis of the aspect polarity, semantic 
orientation will be taken to find out, whether the review is 
good or not.  

 Figure 1: Accuracy of different algorithms 

Firstly, the most important aspect of the project is the data 
set. So the dataset is extracted by surfing over the internet. 
The dataset which best suits our interest is then selected. 
This dataset is then imported on the Machine Learning 
platform. This data is then distributed as training data as the 
entire data will be used. This data is the pre-processed using 
data cleaning methods like stemming and lemmatization 
word, stop word elimination, POS tagging, Word2Vec etc. 
With this cleaned data then we extract the various aspects 
and find the polarity of the aspects, then based on some 
predefined aspect category we start adding the various 
aspects to the category. We train the classifier and then the 
algorithm is applied to give an overall score for the aspects. 
Naïve Bayes’ algorithm is used for the opinion mining to 
achieve highest possible accuracy when aspects are 
considered. 

A. Dataset
This is a list of over 3,000 consumer reviews for restaurant 
services like the service, Food, ambience and more provided 
by Restaurant from SemEval 2014 Dataset. The dataset 
includes columns like the reviews and another column with 
review classified as positive or negative. Along with this the 
project uses another dataset of 1,000 reviews taken from 
Kaggle, which contains reviews and their classification as 
positive, negative which is used for building a comparative 
model using Naïve Bayes Algorithm. 

B. Data Pre-processing
Data preprocessing is a data mining technique that involves 
transforming raw data into an understandable format. Real-
world data are often incomplete, inconsistent and / or 
lacking in certain behaviors or trends, and are likely to 
include many errors. Data preprocessing ways include Stop 
word elimination, removal repeated characters, hash tags 
and usernames, punctuations, lemmatization and also 
identifying the category in which the review falls. Also 
another step in data preprocessing involves giving semantic 
meaning to a particular word which can be achieved using 
count vectorizer. 
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Figure 2: Stop word elimination 

Figure 3: Bag of Words 

Figure 4: Stemming 

Figure 5: Lemmatization 

Figure 6: Count Vectorizer 

C. Aspect Identication

Assuming the reviews are grammatically correct, on the 
basis of topic modelling aspects can be extracted. 
Topic modelling is a type of unsupervised learning. Latent  
Dirichlet Allocation works by finding the topics inside a 
particular document that are most frequently spoken. Each 
document is assumed to be characterized by a particular set 
of topics and each topic is assumed to be characterized by 
particular set of words.  

Example :  Document1 Topics:- Price, Ambience 
 Price:- Cost, Amount 
 Ambience:- Decor, Lights 

Here cost and amount have more probability to be classified 
under price whereas décor, lights have more probability to 
be classified under ambience.  

Figure 7: Plate Diagram LDA 

D. Finding the  polarities.
The process of computationally identifying and categorizing 
opinions expressed in a piece of text, especially in order to 
determine whether the writer’s attitude towards a particular 
topic, product, etc. is positive or negative Natural language 
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processing (NLP) is used for this purpose. It is a subfield 
of linguistics, computer science, information engineering, 
and artificial intelligence concerned with the interactions 
between computers and human (natural) languages, in 
particular how to program computers to process and analyze 
large amounts of natural language data. To implement 
natural language processing in python Natural language 
Toolkit(nltk) was used. NLTK is one of the leading 
platforms for working with human language data and 
Python. In the following project we have used nltk to make 
predictions, that is, given a product review, a computer can 
predict if its positive or negative based on the text. Also, 
various packages are imported from nltk for the pre-
processing step. The nltk package consists of Vader 
Sentiment Analysis tools. Within this, the specific class 
SentimentIntensityAnalyzer is used for finding polarity of a 
sentence. Here, it does so by first creating a list of all the 
punctuations, emoticons, the use of capital words and words 
useful for finding sentiment. The vader also consists of pre-
prepared list of words which can be used for negation, 
another list of words which increase description intensity, 
some special describing idioms and also a lexicon file of 
describing words. The sentence is then passed through a set 
of functions to determine the intensity of every aspect of the 
review such as the use of punctuation after a word, the use 
of emoticons, the use of capital letters to stress on a word 
and even the use of negation for a positive word. The words 
are given some polarity score based on their meaning. The 
intensity of a describing word in multiplied or its power is 
reduced based on the boosting words and emoticons used 
along with it. The score is also tallied over a number of 
checking functions for using defining words such as ‘but’, 
’never’, ‘at least’ among others. The final results are stored 
in 3 counts namely positive sum, negative sum and neutral 
sum which store the sum count of sentiment for positive, 
negative and neutral words respectively. These are then 
divided by the sum of the three. We also compute a 
compound sum, to represent the entire review. This 
compound score is normalized for it to fit in range of [-1,1]. 
These four values are returned as a dictionary. Using the 
compound score, polarity is determined such that if the 
compound sum < 0, then polarity is treated to be negative, 
otherwise, if the sum > 0, the polarity becomes positive. 

• Based on the aspect polarization and categories we
find the polarization for the categories 

• Taking the average polarity of various aspects in a
category. 

• If the category has multiple aspects assigned to it,
we take the average polarity of each aspect term under it and 
this average polarity score is assigned to the category. 

Example: I really liked the pizza in the restaurant but the 
service was disappointing. 

Category: food -> pizza positive 

Category: Service -> service negative 

Once we get a score for every category, according to a 
threshold value set. The areas where improvements are 
required will be suggested. The overall working of our 

project can be explained through the following abstract 
diagram. 

Figure 7: Data Preprocessing 

Figure 8: Aspect Based Opinion Mining 

V. IMPLEMENTATION
The implementation starts with cleaning the dataset by 
removing the unnecessary symbols, stopwords, punctuation 
and also converting words to their root words for ease to 
train the model and perform mining on it. Count Vectorizer 
along with TF-IDF are applied on the dataset so that sematic 
values of words can be found out. This preprocessed dataset 
is fed to Naïve Bayes model, which uses Gaussian Naïve 
Bayes following normal distribution. The result gives the 
accuracy of the model which is used for telling the 
sentiment for each review. 
A list of related words for each of the five aspects namely 
ambience, food, service, price and hygiene are taken and 
then each individual review is parsed and by performing 
operations on the review and comparing it with the 
predefined list of words, each reviews aspects are found out 
that is what exactly the review is talking about. Along with 
this an additional aspect category called miscellaneous is 
taken in which all the reviews which don’t fall in the 
predefined category are put into miscellaneous.  
Once all the aspects are found out, the opinion mining is 
done by collective aggregation of all the aspects and the 
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most talked aspects are found out from all the reviews. 
Furthermore using vader library called sentiment intensity 
analyzer, is used which calculates the sentiment score for 
each review and also the score is normalized so that it can 
be easier to scale and evaluate reviews with respect to each 
other. While scoring various things are being considered 
like polarity, intensity, specificity.  
Topic modelling is performed using Latent Dirichlet 
Allocation which finds out the five topics and allocates 
scores for each of the five topics in each and every review. 
LDA basically works by finding the topics inside document 
and then by finding words inside those topics.  
Once all of this is done, the data is shown graphically for the 
various aspects which shows the number of reviews under 
each aspect. The collective scores for each aspect, based on 
the reviews are taken and areas for improvement if needed 
will be mentioned if the score is below a particular threshold 
value. 

Figure 9: Output  

VI. FEASIBILITY STUDY

A. Technical Feasibility
Programming Languages: Python 
IDE: Eclipse, PyCharm 
Frameworks: Flask, Bootstrap 
Techniques: Data Mining, Machine Learning, Natural 
Language Processing 
Web Technologies: HTML, CSS, JavaScript 

B. Operational Feasibility
This System will be very easy to operate as the front-end 
would be very user-friendly as thus operationally feasible. 

C. Legal Feasibility
The technologies being used to create this project are all 
open source and legally available. All the data being used 
will be taken from review portals which allow us to do so or 
from an establishment itself. The final product of this 
project does not infringe upon any rights. Any data will not 
be misused. Hence, this project is legally feasible. 

D. Economic Feasibility
The cost of development of this project is very negligible. 
All the technologies being used to develop this project are 
open source, hence not costing us. All the data being 
collected online is also available publicly or with certain 

establishments being free to download. The very small 
amount of cost being spent by us is outweighed by the 
benefits of this project. Hence, we can say the project is 
economically viable for us to create. 

E. Market Feasibilty
• This project will allow companies, hotels to reach large
number of target groups electronically and simplify their
process of market analysis.
• As it will be free of cost and user friendly, a small to very

large set of opinions can be easily analyzed, so it can be
useful for startups as well as reputed multinational
companies • This project will be able to analyze user
feedbacks and plan accordingly for the further development
of product.

F. Schedule Feasibility
The project is divided into 4 phases, and each phase is 
assigned a time duration, along with buffer time so that the 
project gets completed, satisfying all the requirements and is 
ready to be deployed before the actual deadline. 

VII. ADVANTAGES

The algorithm could also be used at any kind of platform 
with any kind of review as well if it works efficiently and 
with a lot of accuracy. It could also be used by any customer 
before visiting a restaurant to check whether the restaurant 
is good or not. The given opinion mining project identifies 
the aspects present in the particular review, gives the overall 
score for the particular review and also shows up a 
collective aggregation in the form of graphical 
representation of all the reviews on which mining has been 
performed and additionally it will suggest areas for 
improvement after the mining results. It can also be used by 
the restaurant managers and business owners to check upon 
the areas where improvement is needed. 

VIII. RESULTS AND DISCUSSION
Thus, the restaurant reviews are successfully mined based 
on various aspects and their polarity, orientation and 
semantic information using Natural Language Toolkit, 
Latent Dirichlet Allocation and WordCloud. This gives the 
owner of the restaurant a clearer idea as to which areas 
should be improved and which areas should be kept 
consistent. The paper can be used at a greater level in the 
industry by using boosting LDA and RNN of various layers.  
Evaluation is done by measuring accuracy, precision and 
recall. The total accuracy of 78.04% was obtained on the 
overall view of the dataset using Naïve Bayes Algorithm on 
manually annotated test dataset. 
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Figure 10: Output  

IX. FUTURE SCOPES 

The paper uses analysed historical data and tries to predict 
the outcome and opinion mines them. The major benefit of 
the paper is that the result will be shown on the spot. The 
main aim of the project will be to increase the accuracy of 
the result so as to enhance the performance as compared to 
the previous approaches.  
One of the advancements that can be done in this paper is 
that to include the same and also the analysis of different 
type of sentences like conditional, comparative sentences in 
order to improve the accuracy of opinion mining and also 
include automatic grouping of aspect synonyms. In this 
work the priority scores of opinion words are assigned using 
SentiWordNet, future work aims to avoid the SentiWordNet 
score, and find an unsupervised approach. 
The paper has a number of applications. The major benefit 
of the paper is that the result of classification will be shown 
instantly. The paper can be used on any platform where in 
the originality of the reviews is to be known. Also, another 
improvement that can be made is that previously we 
considered all the grammar to be entirely correct but in real 
world this is not possible. So, identifying the proper 
grammar can also be done. 

X. CONCLUSION

Opinion mining or sentiment analysis is a comprised area of 
natural language processing, computational linguistics and 
data mining, in it reviews about a topic is analyzed and 
expressed opinions are extracted. Most of the previous work 
is in the field of document or sentence level analysis. This 
paper proposes a new different syntactic approach to aspect 
level opinion mining, which use aspect dictionary, 
SentiWordNet, Dependency parsing, adverb adjective, 

adverb verb combinations, adjectives and adverbs together 
for opinion mining process with automatic acquisition of 
aspects.  
It is a syntactic based approach hence there is no need any 
training data. In the proposed method aspect matched 
opinion Words are extracted using dependency parsing. 
Polarity of opinions Le. positivity or negativity of an aspect 
is found out using SentiWordNet, adjective, adverb 
adjective and adverb verb combinations using this aspect 
based visual summary can be produced, which shows 
positiveness and negativeness of each aspect from total 
reviews. The performance of the proposed method is 
evaluated by building an annotated test set of restaurant 
reviews.  
In this work only explicit aspects are considered and aspects 
are extracted using training. If modified the aspect 
extraction task without training will improve the accuracy. 
Word sense disambiguation is ignored in it. 
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Abstract-- The development of an intuitive caption bot is 
an attempt to assist visually impaired in order for them to 
get a finer understanding of their surroundings. 
Generating relevant captions is a daunting artificial 
intelligence problem where a relevant description must be 
generated for an image. Generating the caption of an 
image requires computer vision where we aim to 
understand the content of the image and a language model 
to turn the understanding of the image into meaningful 
sentence that describe the image. Deep Learning has 
become the fundamental part of many new applications 
and is also much more accessible in terms of the learning 
curve. Attention mechanism has proven to be quite 
successful when it comes to image captioning. It focusses 
on certain areas of images and further emphasizes the 
corresponding semantics to enhance the captioning of 
image content. This paper presents an approach for image 
captioning and represents the model favorable results. 

Keywords-- Intuitive caption bot, image captioning, attention 
based mechanism, ResNet, Long Short Term Memory 
(LSTM), Gated Recurrent Unit (GRU). 

I. INTRODUCTION

Computer Vision along with Deep Learning has 
achieved remarkable results in solving many of the 
problems in related fields. One of the biggest challenge 
is generating a description of the real world 
surroundings. The process of image captioning came 
into picture to deal with this challenge. It involves 
generating the descriptions of the contents of images 
with the help of Natural Language Processing (NLP). 
The most common approach for this is an encoder-
decoder framework which has seen a lot of success in 
machine translation field. The most common decoders 
are LSTM (Long Short Term Memory) and GRU (Gated 
Recurrent Unit). In order to understand the essence or 
context of the video, attention mechanism plays a vital 
role. For instance, consider an image of an auditorium 
full of people where people are clapping. The 
description of the image could be “There is an 
auditorium full of people and everyone is clapping”, 
whereas in reality, the action is not a clap but its an 
applause. These semantic details must be captured by 
the model in order to generate the most appropriate 
caption of the image. The work [6] carefully describes 
the process of attention mechanism in detail to generate 
image captions with visual attention. Video captioning, 
a logical extension to image captioning, was introduced 
to provide a better real time description of the 
surrounding. A video is nothing but a collection images 
(frames) which move at a very high speed thus giving us 
an idea of motion. Keeping this theory in mind, the 
frames are used to extract features and those features are 
encoded using a Convolutional Neural Network layer 
(CNN). These features are then decoded into text to 

generate the description. Some of the applications of 
video captioning include but are not limited to: human-
robot interaction, description of  videos to  the blind, 
video indexing and information retrieval. 

II. LITERATURE SURVEY

Extensive amount of work has been done in the field of 
image captioning which focuses on providing natural 
language description of static images of the visual data. 
The most generalized architecture is  of  an  encoder-
decoder framework where Convolutional Neural 
Networks (CNN) are used to encode the input frames of 
the visual data. Recurrent Neural Networks such as 
LSTM, RESNET, etc. can be used to decode and 
generate descriptions. For instance, [1]  mimics a 
machine translation architecture where instead of having 
a sequence of sentences as an input, it takes a sequence 
of video frames as an input to generate a description of 
the image/video. It follows a basic encoder-decoder 
framework with CNN and LSTM as an encoder and 
decoder respectively. 
Few of the works such as [2] have tried to generate 
natural language descriptions of video frames from a 
particular domain. This work focuses on activity 
recognition of various events occurring in wildlife. Their 
architecture mainly  detects  three  elements such  as  the 
actor, the activity and an object from any video 
describing a specific activity. This work involves 
building a hierarchical semantic model where the 
Subject, Verb and Object triplets are first mined from 
video descriptions and a separate semantic hierarchy is 
built for each triplet. The model does not require to be 
trained on videos of particular activity, instead, a 
generalized model has been built. If the model is unable 
to find a perfect description, it finds a less specific 
plausible solution. 
There exist numerous challenges which are yet to be 
explored in the field of video captioning. Various state 
of the art methods have been reviewed in [3] where they 
have been differentiated on the basis of their focus on 
either language or vision. The author explores video 
captioning in depth and explains the evolution of the 
methodologies from template-based methods to deep 
learning based approach. The author highlights how 
deep learning based neural networks surpass the 
traditional methods. The work also showcases 
comparison between performances of various 
approaches. 
In [4], the author aims to propose a hierarchical 
boundary-aware encoder architecture for generation of 
video captions. A time boundary-aware cell in an LSTM 
architecture can detect the temporal discontinuities of 
the input  frames  of  a  video.  This  cell  is  used  to  
build  a hierarchical encoder which can be utilized for 
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generating appropriate captions  of  incoming  video. 
The  model  is evaluated on three large scale datasets 
which contains user generated videos and movie 
descriptions. The author claims that the proposed 
architecture can be applied to any activity recognition 
application and achieves competitive results across some 
of the most popular benchmarks. 
In [5], the author describes how attention mechanism is 
important to derive the salient features of an image, 
rather than providing a static description. A dynamic 
representation of image is usually considered to be the 
most appropriate one especially in cases where it has to 
utilized in applications such as aiding the visually 
impaired. The author explains two types of attention 
mechanism, hard attention and soft attention. Both 
variants are trained using stochastic gradient descent and 
evaluated on BLEU and METRIC scoring system. 
The work [6] explores the method of dense video 
captioning which comprises of two parts, description as 
well as detection of events in a video. The model is 
made up of two modules, event proposal and captioning 
modules. The training occurs either independently for 
both or alternatively. The end-to-end model has three 
parts, video encoder, proposal decoder and caption 
decoder which consists of a mask prediction network. 
The model outperforms the LSTM-based models by a 
huge margin and has been tested on ActivityNet caption 
dataset and YouCookII dataset. The future work 
involves inclusion of object detectors since the results 
for learned proposals are poor in comparison with 
ActivityNet dataset. 

III. IMAGE CAPTIONING SYSTEM

So far, our proposed method is to generate appropriate 
natural language descriptions or captions of input 
images. The descriptions of images will be in textual 
form which will then be converted to audio format in 
order to generate an audible description of the image to 
aid the visually impaired. We will be using an encoder-
decoder framework, along with an attention model to 
divert the focus of the model on most important 
elements of the input image. Convolutional Neural 
Networks  (CNN)  will  act  as  an encoder which will 
encode the input image by converting it into a vector 
form. The features from this vector will be extracted and 
then decoded by the Gated Recurrent Unit (GRU) which 
is a type of Recurrent Neural Network (RNN) and acts 
as a decoder. 

Fig 1. Proposed System 

A. ALGORITHM

Fig. 2 Flowchart of CNN 

1) Convolutional layer: Convolutional layers are minor
parts of a CNN which together form the neural network.
It acts as a filter to an incoming input image which
results in an activation. Recursively applying this filter
to any image leads to generation of feature maps.
Feature maps display the locations of a feature in an
input image.
2) Max Pooling layer: A pooling layer plays a major role
in decreasing the dimensions of feature maps which
leads to less parameters required for learning. This
eventually reduces the computation cost of the model
since the layer will summarize the features in a feature
map. The process involves placing a 2-D filter on every
channel of a feature map to summarize the features that
are present within the region.
3) Feature   Learning:   In machine   learning, feature
learning or representation learning is a set of techniques
that allows a system to automatically discover the
representations       needed       for feature detection
or classification from raw data. This replaces manual
feature engineering and allows a machine to both learn
the features and use them to perform a specific task.
Feature learning is motivated by the fact that machine
learning tasks such as classification often require input
that is mathematically and computationally convenient
to process. However, real- world data such as images,
video, and sensor data has not yielded to attempts to
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algorithmically define specific features. An alternative is 
to discover such features or representations through 
examination, without relying on explicit algorithms. 
Feature learning can be either supervised or 
unsupervised. 
4) Training and Testing: The model is initially fit on a
training dataset which is a set of examples used to fit the
parameters  (weights  of  connections  between  neurons
in artificial neural networks) of the model. The model is
trained   on   the   training   dataset   using   a supervised
learning method, for example using optimization
methods such as gradient descent or stochastic gradient
descent.
The validation dataset provides an unbiased evaluation
of a model fit on the training dataset while tuning the
model's hyperparameters (e.g. the number of hidden
units (layers and layer widths) in a neural network).
Finally, the test dataset is a dataset used to provide an
unbiased evaluation of a final model fit on the training
dataset. If the data in the test dataset has never been used
in training (for example in cross-validation), the test
dataset is also called a holdout dataset.

B. ENCODER: ResNet

ResNet (Residual Network) is a type of Convolutional 
Neural Network (CNN) which efficiently deals with the 
problem of vanishing gradients which occurs while 
training a neural network. It implements skip connection 
or shortcuts to jump over the layers. This process of 
skipping reduces the network only to few layers which 
enables faster learning process. We develop the ResNet 
architecture by using TensorFlow and Keras API. We 
will be utilizing ResNet-50 which is a 50 layer deep 
neural network. We load a pretrained network which has 
been trained on over a 
1000 different class of images such as cat, eraser, bench, 
etc. This makes the network extremely efficient since it 
becomes aware of features for a variety of images. The 
only difference will be, that we will be discarding the 
last layer, which is the output layer, since we do not 
want to predict the class of the object. 

Fig. 3 ResNet architecture 

C. DECODER: GRU (Gated Recurrent Unit)

A GRU is a type of Recurrent Neural Network (RNN) 
which is an enhanced form of standard RNN. It consists 
of an update gate and a reset gate in order to tackle the 
problem of vanishing gradients. The reset gate modifies 
the incoming of new inputs with respect to previous 
state of the memory and the update gate stores valuable 

memory While generating a sequence, the reset gate and 
the update gate are responsible in controlling the amount 
of content a hidden unit must remember/discard. Each 
recurrent unit of a GRU, adaptively processes the data 
which arrives as an input to each cell. The GRU is 
almost similar to LSTM with the difference of gating 
units which regulate the passage of data from one unit to 
another. A GRU usually does not posses an altogether 
separate memory cell for such kind of operations. When 
compared with an LSTM, a GRU has way lesser 
parameters to deal with due to the absence of an output 
gate. 

Fig. 4 GRU architecture 

C. ATTENTION MECHANISM

The attention mechanism is a process to direct the focus 
of the model to particular parameters of the input data, 
while processing the data. It is a part of the architecture 
of a deep neural network and it was first witnessed as an 
improvement in Neural Machine Translation models and 
then, it further went on to find its applications in various 
fields such as Computer Vision, Speech Processing and 
Natural Language Processing. For image captioning, in 
order to successfully capture the essence of the image, it 
is mandatory for our model to focus on few sections of 
an image which play a vital role in describing the 
essence of the image. In order to achieve this, we utilize 
local attention mechanism. Soft attention, also known as 
global attention demands a lot of computational 
resources due to which we use local attention which is a 
combination of both hard and soft attention. Instead of 
taking into account all the parts of the encoded input, it 
considers only few parts of it for context vector. This 
makes the model easier to train and makes it 
computationally less costly. 

D. TRANSFER LEARNING

When deep neural networks are trained on extremely 
large datasets, they might take many days or weeks to 
get trained. In order to circumvent this issue, we can 
also use the weights of a pre-trained model which have 
been trained for standard datasets. These models can be 
downloaded and combined with our working model 
which may solve a different but related problem. Few 
frameworks such as Keras, come with a direct access to 
such pre-trained models such as ResNet, VGG, 
Inception, etc. We can also use more than one layers of 
that pre-trained model as per our convenience and 
requirements for a problem statement. The weights of a 
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pre-trained model can be used in the beginning of  a 
network for  training and  then  later  be adapted as per 
the problem statement. Transfer learning proves to be 
extremely useful when the previous related problem has 
comparatively greater labelled data than the current 
problem statement. We will be utilizing the ImageNet 
pre-trained model for transfer learning. 

IV. RESULT AND DISCUSSION

We  have  utilized  the  Flickr8k dataset for  training our 
model. This dataset consists of around 8000 images 
from different domains. Each image in this dataset is 
obtained from the Flickr website and has been assigned 
5 different captions. After pre-processing the image, it is 
fed as an input to the ResNet50 CNN where the image is 
converted into feature vectors. The attention layer 
requires the input to be in the form of a feature map 
instead of feature vectors. These maps enable the 
attention layer to determine the most important features 
to understand the essence of the image. 
Our model manages to attain BLEU scores of 50, 62.27, 
49.71 and 70.71 for images of different domains. It has 
been observed that the accuracy of model varies 
depending upon the domain of the image. This is 
particularly due to lack of access to larger datasets. At 
present, our model is unable to output a general high-
quality accuracy for all sets of images. This can be 
further improved by hyperparameter tuning, using larger 
datasets such as MSCOCO. During the literature survey, 
it has also been observed that transformers, an 
architecture with a self-attention mechanism, can also 
boost the accuracy of a model 

BLEU Score: 50.0 

Real caption: Blonde girl in green dress with pink 
flowers. Predicted caption: A blonde girl twirls around 
in a wavy 

BLEU Score: 62.27 
Real caption: a tennis player wearing an orange tennis 
outfit on the court Predicted caption: a female tennis 
player wearing an orange outfit set 

BLEU Score: 49.71 

Real caption: people wavy outdoors at a lodge on a 
snowy mountain 
Predicted caption: a large group of people at a ski lodge 

BLEU Score: 70.71 
Real caption: the brown dog splashes through the water 
Predicted caption: the black dog is running in a pond 

V. CONCLUSION AND FUTURE SCOPE
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An image captioning model with an attention 
mechanism was implemented in this work. Although, 
the gaps in the existing system were identified and 
resolved, there is still a lot  to  be  done to  achieve 
quality results. This can  be achieved using a larger 
dataset, hyperparameter tuning, and using advanced 
architectures like transformers. An advanced version of 
image captioning is video captioning which involves 

generation of description of video footage. The input is 
in the form of video frames, which are basically images 
moving at a very high speed. Video captioning can be 
used to generate real time descriptions of live video 
footage which can enable a blind person to get an idea 
of his/her surroundings. 

References

[1] S. Venugopalan, M. Rohrbach, J. Donahue, R. Mooney, T.Darrell,
and K. Saenko, “Sequence to sequence - Video to text,” in 
Proceedings of the 15th IEEE International Conference on 
Computer Vision, ICCV 2015, pp. 4534–4542, December 2015.

[2] Sergio Guadarrama, Niveda Krishnamoorthy, Girish 
Malkarnenkar, Subhashini Venugopalan. Raymond Mooney,
Trevor Darrell and Kate Saenko. “YouTube2Text: Recognizing 
and Describing Arbitrary Activities Using Semantic Hierarchies 
and Zero-shot Recognition”, in Proceedings of the IEEE 
International Conference on Computer Vision, ICCV 2013, 
December 2013. 

[3] Shaoxiang Chen, Ting Yao and Yu-Gang Jiang, “Deep Learning 
for Video Captioning: A Review”, in Proceedings of the Twenty-
Eighth International Joint Conference on Artificial Intelligence 
(IJCAI-19), 2019. 

[4] Lorenzo Baraldi, Costantino Grana and Rita Cucchiara, 
“Hierarchical Boundary-Aware Neural Encoder for Video 
Captioning”, IEEE Conference on Computer Vision and Pattern 
Recognition (CVPR), 2017.

[5] Kelvin Xu, Jimmy Lei Ba, Ryan Kiros, Kyunghyun Cho, Aaron 
Courville, Ruslan Salakhutdinov, Richard S. Zemel, Yoshua 
Bengio, “Show, Attend and Tell: Neural Image Caption 
Generation with Visual Attention”, in Proceedings of the 32nd 
International Conference on Machine Learning, PMLR, 2015.

[6] Luowei Zhou, Yingbo Zhou, Jason J. Corso, Richard Socher, 
Caiming Xiong, “End-to-End Dense Videoaptioning with Masked 
Transformer”, IEEE Conference on Computer Vision and Pattern
Recognition, June 2018. 

[7] Y. Pan, T. Yao, H. Li, and T. Mei, “Video captioning with 
transferred semantic attributes,” in Proceedings of the 2017 IEEE 
Conference on Computer Vision and Pattern Recognition (CVPR), 
pp. 984–992, Honolulu, Hawaii, USA, July 2017.

[8] K. Xu, J. Ba, and R. Kiros, “attend and tell: neural

image caption generation with visual attention,” in Proceedings of  the  
in  Proceedings of  International Conference on Machine Learning 
(ICML15), 2015. 

[9] Z. Gan, C. Gan, X. He et al., “Semantic Compositional Networks
for Visual Captioning,” in Proceedings of the 2017 IEEE 
Conference on Computer Vision and Pattern  Recognition 
(CVPR),  pp.  1141–1150,  July 

2017. 
[10] R. Vedantam, C. L. Zitnick, and D. Parikh, “CIDEr: Consensus 

based image description evaluation,” in Proceedings of the IEEE 
Conference on Computer Vision  and  Pattern  Recognition, 
(CVPR  ’15),  pp.

4566–4575, June 2015. 
[11] D. Bahdanau, K. Cho, and Y. Bengio. Neural machine translation 

by jointly learning to align and translate. arXiv preprint 
arXiv:1409.0473, 2014.

[12]Feichtenhofer, C., Pinz, A., & Zisserman, "Convolutional two-
stream network fusion for video action recognition”. In
Proceedings of the IEEE Conference on Computer Vision and 
Pattern Recognition, 2016. [13]Venugopalan, S., Rohrbach, M., 
Donahue, J., Mooney, R., Darrell, T., & Saenko, “Sequence to 
sequencevideo to text”. In Proceedings of the IEEE International 
Conference on Computer Vision, 2015.

[14]T. Motwani and R. Mooney. Improving video activity recognition 
using object recognition and text mining. In European Conference 
on Artificial Intelligence. ECAI, 2012.

[15]Z. Gan, C. Gan, X. He et al., “Semantic Compositional Networks
for Visual Captioning,” in Proceedings of the 2017 IEEE 
Conference on Computer Vision and Pattern Recognition (CVPR), 
pp. 1141–1150, July 2017.

[16]Y. Pan, T. Yao, H. Li, and T. Mei, “Video captioning with 
transferred semantic attributes,” in Proceedings of the 2017 IEEE 
Conference on Computer Vision and Pattern Recognition (CVPR), 
pp. 984–992, Honolulu, Hawaii, USA, July 2017.

228

https://ieeexplore.ieee.org/xpl/conhome/8576498/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8576498/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8576498/proceeding


Design and Development of Real Time Driver’s 
Drowsiness Detection and Alert System 

Mr. Prashant Goswami, Mr. Aditya Jain,Ms. Isha Jain,Mrs. Vidyadhari Singh 
Computer Engineering Thakur College of Engineering and Technology Mumbai, India 

prashant801999@gmail.com,adiyavjain619@gmail.com,ishamadrecha@gmail.com,vidyadhari.rks@thakureducatio
n.org

Abstract—National Highways and Freeways contribute the 
most when it comes to the amount of road accidents. As 
these highways and freeways are constructed for the best 
and smooth driving experience, most of the drivers 
specially the drivers of transport vehicles tend to fall asleep 
while driving. This is what we call drowsy driving which 
constitutes the major count of the road accidents that occur 
worldwide. This paper focusses on the solution to stop these 
fatal accidents that occur due to fatigue or drowsy driving 
of the driver. To prevent drowsiness while driving, it is 
necessary to have a system that can detect a decline in 
driver concentration and also alert the driver in order to 
ensure their safety. Our solution to this problem is to build 
a detection system that identifies key attributes of 
drowsiness and triggers an alert when someone is drowsy 
before it is too late. The proposed solution is cheaper, 
effective and efficient technique that can be easily 
implemented in modern as well as old generation vehicles 
to detect real time driver’s drowsiness and fatigue.  

Keywords-–drowsiness detection, fatigue, real time, 
drowsy driving, accidents, computer vision, image 
processing, hypo vigilance 

I. INTRODUCTION 

     The expanding number of auto collisions because of 
a driver's reduced watchfulness level has become a major 
issue for society. A portion of these mishaps are the 
aftereffect of the driver's ailment. Nonetheless, a lion's 
share of these mishaps are identified with driver 
weakness, sleepiness of drivers. Fatigue lessens driver 
recognitions and dynamic capacity to control the vehicle. 
Researchers show that normally the driver is exhausted 
after 1 hour of driving. In the early evening early hours, 
after having lunch and at midnight, driver weariness and 
sleepiness is considerably more than different occasions. 
What's more, drinking liquor, illicit drug use, and 
utilizing entrancing meds can prompt loss of cognizance. 
       According to World Health Organization (WHO) 
1.25 million people die every year globally in road 
accidents. It is assessed that 30% of all car crashes and 
20% of fatal accidents have been brought about by 
drowsiness and lack of driver’s concentration. It was 
exhibited that driving presentation deteriorates with 
increased drowsiness with coming about accidents 
establishing over 20% of all vehicle mishaps. In single-
vehicle crashes (mishaps in which just a single vehicle is 
harmed) or crashes including weighty vehicles, up to half 
of mishaps are identified with driver hypo vigilance. 
Drowsy driving can be as small as a brief state of 
unconsciousness when the driver is not paying full 
attention to the road. Drowsy driving results in over 
71,000 injuries, 1,500 deaths, and $12.5 billion in 
monetary losses per year. Thus the proposed solution 

focusses on the improvement of public safety and the 
reduction of accidents that are the important goals of the 
Intelligent Transportation Systems (ITS). 
    There are some safety features that are already 
prevailing in some of the luxurious vehicles at a very 
expensive rate. The middle class population are deprived 
of these features because of their high cost. Some of the 
techniques that the researchers have built are EEG 
(Electroencephalogram) and ECG (Electrocardiography) 
based technology where the heart rate and pulse rate are 
being monitored and based on these electrical signal the 
decision is made whether the driver is drowsy or not. 
However in order to monitor these signals the driver is 
required to wear head gears for the brain signals and a 
jacket for monitoring the heart rate. It creates an extra 
burden on the driver and it is not feasible to remember to 
wear these gears every time as the drivers usually tend to 
forget to wear the seat belts. These equipment’s are also 
very expensive increasing the cost of the technology. Our 
solution is to make a system that is affordable, efficient 
and very effective to meet all the safety norms and 
protect the drivers from the harmful mishaps. 
     The aim of this paper is to determine the drowsiness 
by extracting facial features like eye moments, yawning 
etcetera which contributes the most when it comes to 
sluggish behavior of the driver. With the help of face 
recognition technique we will continuously monitor 
driver’s real time behavior while driving. An average 
human eye blinks at the rate of 15 blinks/min. On basis 
of the eye moments we will observe the eyelid closure 
time as well as the blinking rate and on basis of 
mathematical calculations the predictions are made 
whether the driver is drowsy or not. This this the most 
efficient and very accurate technique which does not 
involve much of the computational power and can be 
easily embedded in the dashboard of modern day cars 
and trucks.  
    The rest of the paper specifies related works of 
researchers, our proposed solution in order to solved the 
specified problem. It also focusses on the mathematical 
approach and calculations that are taken int consideration 
to develop the required algorithm and at the end the 
results and discussion column will help in understanding 
the accuracy and efficiency of the model.  

II. PREVIOUS WORKS

    The main aim of the research was to develop an 
efficient system and recognize and categorize the best 
possible techniques, measures, tools and classification 
methods to detect drowsiness of driver and prevent fatal 
accidents. Behavioral parameters like eyelid closure, 
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facial expression, yawning etc. play a major role in 
detecting drowsiness. Based on these behavioral 
parameters a 3 level hierarchical deep belief network can 
be built which will help in detecting the 3 level of 
driver’s sleepiness[1]. On the other hand 
Electroencephalogram (EEG) signals also help in the 
fatigue detection by taking EEG signal as input which is 
calculated by a cheap single electrode neuro signal 
acquisition device. However it’s compulsory for the 
driver to wear an electrode helmet [2]. Mobile based 
application can be combined with SVM classifier to 
detect drowsiness but it may lead to distraction of 
driver’s attention while driving [3]. Mobile phone 
generates graphical and vibrational alarm to alert the 
driver. Open Source Computer Vision and image 
processing offers a non-invasive approach which 
sometimes may cause problem if the lighting conditions 
are poor [4]. Another system for driver’s drowsiness 
detection is the fatigue detection using SVM (Support 
Vector Machine) algorithm. This helps to analyze and 
categorize the data into different classes. The system 
proposed by consists of five different stages to 
effectively analyze the symptoms of drowsiness [5]. 
Mohsen Babaeian also applied SVM along with KNN to 
reduce the noise but their system mainly detects the 
drowsiness with ECG. The issue in this system is that it 
responds according to data sets and the data sets differ 
with respect to the age [6]. But all of these systems 
require extreme setups to be implemented. Thus to make 
this process simpler and more accessible vehicular driver 
surveillance based on artificial vision techniques was 
implemented in a smartphone. But implemented such a 
huge system on a smartphone requires some basic 
features in the smartphone which if not efficient enough 
can hamper the overall accuracy of the system [3]. Thus 
by looking at analyzing at various different systems we 
conclude that most sustainable and efficient system is 
Drowsy Driver Detection using Image Processing [4], 
which can detect the state of drowsiness by various 
means such as eye blinking rate, PERCLOS technique 
etc. which will have high efficiency without much 
disturbance and can be used for a large data set. 

III. PROPOSED METHODOLOGY

    The proposed work depends on the behavioral 
measures. In behavioral measuring or visual based 
methodology various offers of driver like eye flicker, 
head movement and yawning are observed to inspect the 
condition of the driver. The intent of this work is to 
identify closed eyes and open mouth at the same time to 
watch yawning and caution the driver with a bell on sure 
discovery. This is achieved with the assistance of 
mounting a camera before the driver and constantly 
catching its real time video. 
     Our system will be functioning in the following order 
: It will detect all the facial features of the driver majorly 
the convex hull of the eyes. Then it will monitor the real 
time eye moment and check the eye lid closure time. If 
the convex hull is facing downwards, it indicates that 
eyes are closed and if the convex hull is facing upwards 
it indicates that eyes are open. So on basis of this 
calculations the system will detect whether the driver is 

drowsy or not and depending on the result it will alert the 
driver and save lives. 

Fig. 1. Block Diagram of the System 

    The Block Diagram of our system shown in “Fig 1.” 
summarizes the basic idea and the modules of the 
proposed system. The system can detect driver’s fatigue 
and distraction by the processing of eye and face regions. 
After video acquisition, face recognition is the principal 
phase of processing. At that point, indications of hypo 
vigilance are procured from face monitoring. Be that as 
it may, an unequivocal eye tracking or eye blinking 
analysis stage isn't utilized to decide the eye in the face, 
however some of significant symptoms related to eye 
locale (top-half fragment of the face) are extricated. Post 
this it calculates the blinking rate as it changes when the 
person is drowsy or feeling sleepy and based on these 
calculation the prediction is made and if detected drowsy 
then an alarm is set to alert the driver. 
The 4 point strategy of our system are as follows: 

 Face Detection
 Eye Moment Detection & Tracking
 Drowsiness Detection
 Alerting the Driver

Fig. 2. Face Recognition 
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A. Face Detection :

As shown in “Fig. 2.” the system will detect driver’s 
face and extract all the features required for the analysis. 
In the phase there are many methods for face detection 
out of which we may use the training set of faces and 
eyes provided in Open Source Computer Vision. With 
the help of facial co-ordinates the exact structure of face 
is detected and now it detects the facial features with 
proper co – ordinates. The features extracted are the 
convex hull of eyes and mouth. The camera device used 
to monitor the driver is of non-obstructive nature so that 
it doesn’t affect the drivers vision or concentration on the 
road. 

Fig. 3. Eye Tracking 

B. Eye Moment Detection & Tracking

As shown in the “Fig. 3.” the system will 
continuously monitor the eye moment of the driver and 
do the necessary calculations to detect whether the driver 
is sleepy or not. In this phase we can gauge the position 
of eyes depending on the basic reality that natural's eyes 
are situated in the top portion of the face. Here we accept 
that the two eyes consistently squint at the same time, so 
we can recognize the movement of single eye. To detect 
eye blinking, we need to know the current state of the 
eye, either open or closed. Now in the next step we’ll 
measure the closure and blinking ratio of the eyes in 
order to determine the drowsiness. 

Fig. 4. Drowsiness Detection 

C. Drowsiness Detection

As shown in the “Fig. 4.” if the eyes of the driver 
remains close for more than a threshold  amount of time 
then the system will detect that the driver is drowsy. In 
this stage blinking analysis is performed in the following 
manner: if the condition of eye changes from shut to 
open, it demonstrates that the eyes are flickering. On the 
off chance that the condition of the eye saves shut for a 
specific measure of time (threshold set by us for our 
system), the eye will be distinguished as shut. Once the 
eyes remains shut for a time greater than the threshold set 
by us, the system will detect that the driver is drowsy or 
feeling sleepy. Once the sluggishness is detected we’ll 
move on to the next phase. 

Fig. 5. Alert System 

D. Alerting the Driver

An alarm will be triggered as shown in the “Fig. 5.” 
as soon as the drowsiness is detected and the driver will 
be warned about the danger and will be prompted to take 
rest and stop driving for their own safety. In this way the 
entire process will function and help the society in 
achieving all the road safety norms and save lives of 
people from road mishaps. 

IV. IMPLEMENTATION

The selected procedure in this study is divided into 
two parts: 

 The initial part is responsible for processing the
video frames, detecting the face image and then
detecting the eye image

 The next part is responsible for eye blinking
analysis for classification of  drowsy driver.

Flowchart in Fig. 6 describes the overall 
methodology that was used. The projected system can 
begin by capturing the video frames one by one. for every 
frame, the system can detect the face within the frame 
image then it'll sight the attention image within the face 
image. 

The eye-image are pre-processed (by changing it 
into grey scale) and so the eye-image are classified 
employing a machine learning classifier to detect 
whether or not it absolutely was opened or closed. If the 
attention is closed for a definite quantity of your time, 
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then the system can begin associate degree alarm to 
apprize the motive force. 

 

Fig. 6. Flowchart of the System 

     Initially the system will capture the real time video 
and the processing will also be done in real time. We will 
consider the input frame by frame and detect the face 
accordingly. In this process the system will mark the 
facial co-ordinates for face detection and facial feature 
extraction. If the system fails to detect the face it will 
request again until the face is properly detected by the 
system. Even if the face is detected properly and later on 
if there are some problems in facial detection like the 
system is unable to plot the co-ordinates properly or if 
the face is not in the frame then too the system will be 
alerted and it will try to monitor the face again. Once the 
face is properly detected it will focus on the facial 
features, mainly eyes.   

      Once it detects the eyes it will continuously monitor 
them and plot the co-ordinates of the convex hull of the 
eyes. If it fails to do so then it will revert back to face 
detection. After it has successfully plotted the co-
ordinates it will move on to the next module of eye 
blinking analysis. subsequent step is to classify the curve 
as being upward or downward curve so as to work out 
the state of the eye. Concavity of the detected palpebra 
curve is decided with the assistance of its 2 extreme 
points and their middle points along each the coordinate 
axis and coordinate axis. If the curve of the palpebra is 
“concave down” then the attention is “open”; but, if the 
curve is “concave up” then the attention is “closed”.  

       The system will mainly calculate the Eyes Aspect 
Ratio (EAR). The level of drowsiness is majorly 
dependent on the eye blinking rate. Eye Aspect Ratio 
helps in analysing the blinking rate which eventually 
helps in detecting the rate of driver’s drowsiness. For 
example, if the driver’s blinking rate is fast then we can 
infer that the driver is drowsy. Hence, it is very important 
to detect the eyes shape accurately in order to 
calculate the blinking rate. We estimate the eyes 
openness state by using the EAR with the help of the 
landmarks detected in the image with face. In every 
frame the eye landmarks are detected between the height 
and width of the eye that had been computed previously. 
We can define the Eye Aspect Ratio by the equation. 

𝐸𝐴𝑅 =  
𝐴 + 𝐵

2 × 𝐶

Here,  A = Euclidean Distance between the Vertical 

B = Euclidean Distance between the Vertical 

C = Euclidean Distance between the Horizontal 

       The value of the eye aspect ratio is constant while 
the eye remains open, however it rapidly falls 
approximately to 0 if the eyes are closed or if they tend 
to close. Also the eye aspect ratio has no units.  

        Thus on basis of the blinking analysis with the help 
of eye aspect ratio we can calculate or detect the level of 
the driver’s drowsiness state and if the EAR ratio 
remains 0 for more than a threshold amount of time then 
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the system will detect that the driver is drowsy and it will 
eventually alert the driver. 

V. FEASIBILITY STUDY

A. Technical Feasibility :

   The project is feasible within the current technology as 
most of the cars developed now are either smart cars or 
have a computerized dashboard in which the software 
can be installed and run easily as it will be a basic 
software. The only thing needed which is not available 
in the existing models of cars is a camera which captures 
the driver’s face. This is relatively feasible in comparison 
with other methods which require numerous high end 
hardware components. 

B. Legal Feasibility :

    This project just deals with real time Driver’s Face 
monitoring. The camera will be solely use for monitoring 
purpose. The recording of the video will not be stored in 
any database by any means. There will not be any kind 
of surveillance by any third party in order to keep the 
consumer’s privacy intact. There won’t be any legal 
conflict. 

C. Economic Feasibility :

    Business Model: The modern day cars have a 
computerized dashboard which will ease our cause as the 
software will be easily installed. This will not lead to any 
extra manufacturing cost. It will just need some extra 
memory space. However there is not much use of 
hardware. The project only requires a camera for 
detecting the driver’s face and monitoring it. 
Cost Structure :  
It is very cost efficient. The major cost will depend on 
the quality of camera being used in the cars.  

D. Market and Societal Survey

As the high majority in India’s population is middle 
class, so they cannot afford expensive cars. As our 
project is very cost effective it can be easily incorporated 
in mid-range cars. Also in transport sector, they are 
mainly operational during night which sometimes lead to 
driver’s sleepiness. So this system can be highly used in 
transport vehicles which will help in reducing fatal 
accidents caused by drowsiness during night time. 

Our current objective is to detect driver’s drowsiness 
through image processing techniques, which with the 
current advancement in the field has quick responses so 
it will be feasible for the system to detect the problem 
before any severe damage occurs. It is also much more 
feasible than other techniques as the amount of data 
required for the maximum accuracy is comparatively less 
as all the age groups, skin types etcetera have same 
symptoms of drowsiness in this technique which is 
focused on the eye patterns. 

VI. RESULTS AND DISCUSSION

The selected and used hardware in the experiments 
of this thesis consists of the following: 

 The standards webcam of the ASUS Laptops
 Asus Zenbook
 CPU-Core-i7, 1.8 GHz
 RAM-16 GB Graphic card: GeForce GT

250Mx
 64-bit windows 10 operating system

The video frames were captured at 60 frames per 
second and the system was also tested on lower and 
higher frame rates. The less expensive hardware was 
selected in order to demonstrate that the proposed system 
is efficient and can work under low-quality images 
generated by the standard laptop webcam. 

Fig. 7. Output Snapshot 

At present as shown in the Fig. 7. the system is 
successful in detecting the face even in very low light 
condition. There is no issue in detecting eyes and 
tracking them on real time basis. Thus the current 
modules are working according to plan and further 
advancement will be made in the coming time. 

VII. CONCLUSION

      The aim of this paper is to address a solution to one 
of the major causes of the road accident, the driver 
drowsiness; the proposed solution does track the driver's 
eyes and then notify him when his eyes get closed in 
order to avoid losing the control of the car and causing 
traffic accidents. 
      The present proposed solution was able to investigate 
the amount of drowsiness level based on calculations as 
mentioned in the proposed system. Which is mainly 
divided into two phases, in the first phase the system was 
able to monitor, detect and pre-process the images or 
frames of face and eyes using the image processing 
technique and in the second phase the system was able to 
detect whether the eyes are opened or closed and then 
start an alarm accordingly. The vision to create a cost 
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effective and efficient model was successfully achieved. 
The most important value that we infer from this study is 
to find the easiest and most powerful approach to solving 
the problem of automated drowsiness detection, using 
the simplest approach to use this model in real time, so 
that the processing time can be reduced. This research 
has accomplished this simplicity and effectiveness.     
This method is flexible for developing practical and 
ready to use drowsiness detection application and 
comprehensive solution. 
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Abstract— Recently deep learning has been playing 
a major role in the field of image detection. One of 
its application is the reduction of human judgement 
in diagnosis of diseases. Particularly brain tumor 
diagnosis requires high accuracy, where minute 
blunders in judgement may lead to wrong diagnosis. 
A brain tumor is a mass or growth of abnormal cells 
in our brain. It is one of the most harmful disease 
which requires quick judgement in minimum 
amount of time as it is a critical factor in saving 
patient’s life. There are various approaches for 
scanning a brain such as PET scan, CT scan, MRI 
scan etc. But we are taking MRI scans for the 
prediction because MRI produces images of high 
spatial resolution with good soft tissue contrast that 
has made it useful for the detection of brain tumor. 
This research focuses on putting Convolutional 
Neural Network (CNN) a Deep Learning method to 
use with TensorFlow and Keras. The CNN 
architecture consists of Convolutional Layer, 
Pooling Layer and Fully-Connected Layer. This 
research aims to have an automated system which 
plays a significant role in assessing whether a patient 
has brain tumor or not. 

Keywords— Deep Learning, CNN, MRI scans, Pooling 
layer, Fully-Connected Layer. 

I. INTRODUCTION

There is a rapid increase in the death toll among the 
children, adult and especially in the old aged people. 
One of the major causes of this is brain tumor. A human 
body is made of millions of cells, and as we have 
studied in biology that these cells multiply, grow and 
divide to form new cells and tissues. Due to some 
external factors the cells might grow uncontrollably 
resulting in the tumor formation. Tumors are of two 
types, benign tumors are the cancerous cells and are less 
harmful as they do not spread across the other cells. 
Whereas malignant tumors are those mass of cells 
which are cancerous, harmful and are more likely to 
spread across other cells and tissues. Tumor is basically 
a collection of cells forming a tissue which has 
unrestricted growth rate. When tumors grow, they can 
cause the pressure inside the skull to increase. In the 
past decade, according to the surveys in most of the 
developed countries shows that over 300 people die 
because of growing brain tumor, the count is rising year 
by year. Research about the international statistics say 
that in the U.S the increasing growth rate of tumor 

probability in a particular amount of time has 11% – 
12% people suffering from the cancer every year. 

Fig.1: MRI scan of brain 

Thus the direction of developing the detection model 
for the brain tumor was concluded because of all these 
issues. The part of detecting tumor inside the brain as 
early as possible is very important to save the patients 
life. MRI technique is known for the clarity of images 
that it can scan. In MRI the appearance of the tumor is 
very precise and high for further treatment and 
medications, the help of the physicians is also needed. 
Most of the time the medical diagnosis is done using 
the MRI scanning as it produces better results. Thus 
MRI is gaining a significant attention and has lot of 
scope in the future. With the advances of computational 
intelligence and deep learning techniques, detection of 
tumor in the early stage is possible.  
We are using CNN for predicting whether a patient has 
tumor or not because CNN has the ability to work 
without any supervision with great accuracy once 
trained well with enough data and it is also 
computationally efficient. 

II. PREVIOUS WORK

In [1] the Fuzzy C-Means (FCM) to separate the tumor 
and non-tumor region of brain are subjected to intense 
segmentation. Also multilevel Discrete Wavelet 
Transform (DWT) is used to extract wavelet features 
for use. Finally, for high accuracy in brain tumor 
classification Deep Neural Network (DNN) is 
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incorporated. This technique is observed thoroughly 
and then further compared with KNN, Sequential 
Minimal Optimization (SMO) and Linear Discriminant 
Analysis (LDA) methods of classification. After 
running the test the observations were recorded from 
which analysis are drawn which shows that accuracy 
rate of 96.97% is observed in the DNN based 
classification of brain tumor. But the point to be noted 
here that complexity is high and the performance is low. 
In [2] a novel bio-physiomechanical analyzation of the 
slow and steady growth of tumor in patients is done by 
tumor growth modeling. It will be applied to seizure the 
significant tumor mass effect for gliomas and solid 
tumor with individual margins. To make a tumor 
growth modeling feasible for application the discrete 
along with the continuous methods are fully combined 
for use. The proposed scheme uses atlas- based 
registration which provides the exact condition to 
subtly segment the brain images tumor-bearing based 
on. The brain tissue segmentation is mainly done by 
this technique. But also in this there is high 
computation time. 
Ininput [3] the new multi -fractal (Multi FD) detection 
and segmentation of the brain tumor is done by feature 
extraction and improvised AdaBoost schemes of 
classification. MultiFD feature extraction scheme is 
used for detection and extraction of the texture of tumor 
tissue in brain. The improved AdaBoost classification 
method is used to determine whether the tissue of the 
brain has tumor present in them or not. Again here there 
is high complexity observed. 

[4] The voxel of the brain is a specific region
whose classification is done by the local independent 
projection-based classification (LIPC) method. Also in 
this method path feature is extracted. Due to this there 
is no need as to perform explicit regularization in LIPC. 
But in this method the accuracy observed is low. In a 
seeded tumor segmentation method with new Cellular 
Automata (CA) technique is presented, which is 
compared with graph cut based segmentation method. 
For efficient segmentation of tumor in brain, the seed 
selection and Volume of Interest (VOI) is calculated. 
Also in this work segmentation of tumor cut is 
incorporated. Here both the Complexity and efficiency 
is low. 
Also in another method [5] new segmentation brain 
tumor is introduced also called as scheme. Also for 
achieving high performance than the currently existing 
method combination of different segmentation 
algorithm is done. But it is observed that it has less 
complexity. In7, the brain tumor segmentation survey is 
presented. It discusses about Various methods of 
segmentation such as Region based segmentation, 
Margo Random Field (MRF) segmentation, fuzzy C 
Means segmentation, Atlas basedseg mentation, 
deformable model, geometric deformable model, 
threshold based segmentation. Here for all the method 
their individual accuracy, efficiency and Robustness 
are measured and recorded for observation. In [6], for 
the diagnosis of brain tumor, the hybrid feature 
selection along with ensemble classification are taken 
into consideration. The GANNIGMAC, decision Tree, 

Bagging C based wrapper method is used to get the 
decision rules. Also using hybrid feature selection for 
simplification of the decision rules by, which contains 
the combination of (GANNIGMAC+ MRMR C+ 
Bagging C + Decision Tree). 
In [7], the brain tumor segmentation and classification 
method is done by fuzzy based control theory. For brain 
segmentation, The Fuzzy Interference System (FIS) is 
one of the most special and interesting technique used. 
Supervised classification is implemented to establish 
the membership function of fuzzy controller. Here in 
this technique it is observed that it has high 
performance but low accuracy. In10, To improve the 
image contrast, adaptive histogram equalization is used. 
The separation of the tumor from the entire brain image, 
the Fuzzy C Means (FCM) segmentation is performed. 
Following which to filter the abnormal and improper 
cells of the organ brain Gabor feature are extracted. 
Lastly, the fuzzy with K Nearest Neighbor (KNN) 
classification is implemented to detect the MRI Image 
of brain fro abnormality. In this case There is high 
complexity low accuracy. In this work, convolutions 
neural network is used for novel classification of the 
brain tumor. 

III. PROPOSED SYSTEM

Neural networks are modeled keeping our brain in 
reference. Equally as the neurons connect different 
areas in our brain, the nodes form the layers in the 
network. The effect of the parameter on the overall 
prediction is changed because of the weight assigned to 
the nodes in a single layer.  

Fig.2: Neural Network 

In the neural network first all the training data is put in 
the input layer. Then the data is passed through the 
hidden layer while based on the weight at each node, 
the values are transformed, and the value is returned in 
the output layer.  
But in a regular neural network, image cannot be 
scalable; in convolution neural network, image can be 
scalable i.e. it will take 3D input to 3D output volume 
(length, width, height). A Convolutional neural network 
is a certain type of neural network which consists of a 
number of layers. It processes the data that has grid like 
positioning then extracts the required features. One 
huge advantage of CNN is lot of pre-processing on 
images is not required.  
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Fig.3: CNN layers 

CNNs learn what characteristics in the filters are most 
important, which saves a lot of time and trial and error. 
Its algorithm’s main aim is to transform data into a 
structure that is easier to process, without dropping the 
features that are required for figuring out what we want 
to predict.  
A significant discrepancy between CNN and neural 
network is that convolutions are used to handle the 
math in the backend in CNNs. In at least one layer in 
CNN convolution is used instead of matrix 
multiplication. Convolutions take 2 functions and 
returns one function. The node is made of multiple 
layers of artificial neurons. These nodes are functions 
that measure the weighted input sum and return the 
activation map. This is the convolution a part of the 
neural network. Each node during a layer is defined by 
its weight values.  
When an image is put as an input, it takes the pixel 
values and picks out some of the visual features. CNN 
consists of input layer, convolution layer, pooling layer, 
and fully connected layer. In case of images, a CNN 
will initially find the edges of the picture, then 
definition of the image will be passed to the next layer. 
Then that layer will start detecting things like corners 
and color groups and again its definition will be passed 
to the next layer and the cycle continues until a 
prediction is made. 

Fig.4: Block diagram of proposed brain tumor classification using 
CNN 

The block diagram of brain tumor classification based 
on convolution neural network is shown in Fig4. The 
CNN based brain tumour classification is split into two 
phases like training and testing phases. The number of 
images is split into different category by using labels 
name like tumor and non-tumor brain image etc . 
Feature exaction and classification with Loss function is 
performed in the training phase, to make a prediction 
model. Initially, label the training image set. In the 
preprocessing image resizing is applied to vary size of 
the image. The CNN is used for automatic brain tumor 
classification. As Brain Tumor is major disease and can 
be very fatal for the patient, we are proposing Deep 
learning concept in which CNN is used to detect 
whether a given MRI (report) contains tumor in it or 
not, so that less manpower is required and compute 
large scale data efficiently. 

Fig.5: Tumorous and non-tumorous images 

IV. IMPLEMENTATION

Convolution layer:  
It is the primary layer that extracts options from the 
input image i.e. the magnetic resonance imaging scan. 
Convolution preserves the connection between pixels 
by learning image options victimization tiny squares of 
input file. it's a computing that takes 2 inputs like image 
matrix and a filter. • An image matrix of dimension (h x 
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w x d) • A filter (fh x fw x d) • Outputs of volume 
dimension (h - fh + one) x (w – fw +1) x 1 

Fig.6: Image matrix multiplies filter matrix 

Convolution of a picture with completely different 
filters will perform operations like edge detection, blur 
and sharpen by applying filters. 

Strides:  
Stride is that the range of pixels shifts over the input 
matrix. once the stride is one, we have a tendency to 
move the filters to one component at a time. once the 
stride is a pair of, we have a tendency to move the 
filters to a pair of pixels at a time so on.  

Fig.7: Strides of 2 pixels 

Padding:  
Sometimes filter does not perfectly fit the input image, 
so we have two options:  

• Pad the pictures with zeros so that it fits.
• Drop the part of the image where the filter

doesn’t fit, it is called as valid padding as it
keeps only the valid part of the image.

Non-Linearity (ReLU):  
ReLU stands for Rectified Linear Unit for a non-linear 
operation. The output is f(x) = max (0, x). It introduces 
non-linearity in our ConvNet. 

Fig.8: ReLU operation 

Nonlinear functions such as tanh or sigmoid can also be 
used instead of ReLU. But ReLU is the most used 
function as it is performance wise better than other two. 

Pooling Layer:  
This layer reduces the number of parameters if the 
images that are input are too large i.e. it reduces the 
dimensions of the feature map. Even though it reduces 
the dimensions, important information is retained from 
the image. There are three types of pooling:  

• Max Pooling
• Average Pooling
• Sum Pooling

Max pooling selects the largest or maximum value from 
the rectified feature map. Taking the averages of the 
values in the rectified feature map is termed as average 
pooling. Sum of all values in the rectified feature map is 
termed as sum pooling.  

Fig.9: Max Pooling 

Fully Connected Layer:  
This layer is also called as FC layer, here we flatten our 
matrix into vector and feed it into FC layer similar to 
neural network. 
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Fig.10: FC layer 
In Fig.10, the feature map matrix is converted into a 
vector (x1, x2, x3, ..). With the FC layer, these features 
are combined together to create a model. And finally 
activation function sigmoid is used to classify the 
output, whether the patient has brain tumor or not. 

V. RESULT AND DISCUSSION

With this project, we have tried to build a model that 
will detect brain tumor from MRI scans using CNN and 
will thus be useful for radiologists and surgeons and 
would make the whole process very efficient. In this 
paper, we have analyzed the method of brain tumor 
detection using CNN and we have also studied about 
the efficiency and feasibility system, and we have come 
to a conclusion that this is one of the most efficient and 
convenient methods. Our dataset contains tumor and 
non-tumor MRI images. The simulation is performed 
using python language. The hardware in the experiment 
of this research consists of the following: 

• HP laptop (Envy)
• Intel(R) Core(TM) i7-8550U CPU @ 1.80GHz

1.99 GHz
• 12.0 GB RAM
• 64 bit, Windows OS

The accuracy is calculated and compared with all the 
current methods in use. To find the efficiency of 
proposed brain tumor prediction scheme, the training 
accuracy, validation accuracy and validation loss are 
calculated. Simultaneously, the SVM based 
classification is performed for brain tumor detection. It 
needs feature extraction output. Based on the feature 
value, the output is generated and accuracy is 
calculated. In SVM based brain tumor detection 
method. The computation time is high and accuracy is 
low so we proposed CNN for detection. 

Fig.11: Flowchart of the implementation process 
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The proposed CNN based prediction does not require 
feature extraction steps separately. The feature value is 
taken from the CNN itself. Due to the above stated 
reasons the complexity and computation time is low 
and accuracy is high.  

Fig.12 Accuracy of brain tumor detection 

VI. CONCLUSION

The aim of this research was to design efficient 
automatic brain tumor detection program with high 
accuracy, performance and low complexity. Here we 
have explained our idea of building a model that will 
help in detecting brain tumors from MRI scans.  
Moreover, it would also lighten the burden of hospitals 
and neurologists that deal with a plethora of cases on a 
daily basis. This is like putting technology to the best 
use. There is a wide scope for future use of "Brain 
Tumor Detection using Convolutional Neural 
Networks". For example, a web application will prove 
to be speedy and hassle free for the patients that are 
already stressed about their medical complications. 
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Abstract—With the growing number of reviews and comments 
presented on the various platforms over the internet, data 
mining and sentiment analysis is used to determine the 
subjective attitude expressed by the text or comment and has 
become a hotspot in the field natural language processing. 
Twitter is an effective platform which provides a wide exposure 
to public opinion over various diverse entities which is used in 
various decision making domains. But the results obtained 
from regular practice of sentiment analysis have restricted 
accuracy because of inefficiencies in handling the polarity shift 
problem. Thus, Dual sentiment Analysis is used, in which 
sentiment-reversed review is used to train the classifier and a 
dual algorithm is applied by using both original and reversed 
reviews in pairs to give accurate predictions. These sentiments 
are classified as either positive, negative or neutral. 

Keywords—Dual prediction, Classifier, Sentiment Analysis, DSA 

I. INTRODUCTION

In this era of the internet , data is available in enormous 
amounts. Due to which, data analysis has become 
significant in all areas. During the process of making any 
decisions, people usually evaluate the pros and cons in order 
to come to a right decision. For which, “what people think” 
has always been a salient piece of information. In earlier 
days , when there was not much exposure to internet, people 
made decision based on the opinions of friends and family 
but now there are plenty of reviews available on the internet. 
Sentiment analysis is the study of opinions and the concepts 
related to it such as emotions ,evaluation, attitudes and 
sentiments. Its major areas of application are text mining, 
data mining and Natural Language Processing. The use of 
Natural Language Processing, text analysis, and 
computation linguistics in order to recognize and draw out 
subjective information from the source material is cited by 
Sentiment Analysis. SA classifies the sentiment of the text 
into either positive, negative or neutral depending upon the 
nature of text.  

Social networking platform is a great opportunity to study 
the opinion of people as it has plenty of users from across the 
globe. Twitter is an effective platform which is used 
worldwide where people tweet , update their status in tweets, 
blog, comment, post etc. Therefore, it is a very economical 
and effective way to expose the public sentiment by 
Sentiment Analysis. Many organizations and companies want 
to know the public opinion about their products and services 
so that they can improve them by making changes according 
to customer reviews in order to maintain customer 
satisfaction. Besides Sentiment analysis is also helpful for the 
consumers to know the information about the product before 
they buy it. The demand of data mining  has increased in 
scientific communities and business domains to overcome 
various problems and maximise profits. 

Sentiment Analysis is categorically done in three ways: 

A. Rule based :These systems perform sentiment analysis
automatically based on some certain set of rules which are
manually crafted. However they are not much effective and
have a restricted accuracy of prediction . They can be applied
only over simple and small set of data.

B. Automatic: In case of automatic systems, they rely on
machine learning techniques in order to learn from data .It is
a better approach as when compared with the rule base
method. They can be applied over complex and large data
sets as well.

C. Hybrid: Hybrid systems are the systems which combine
both rule-based and automatic approach according to the
requirement and the predictions by hybrid methods are more
accurate.

 Usually, Sentiment classification follows the techniques in 
traditional topic based text classification.  The Bag-of-words 
(BOW) model is typically used for text representation where 
for each independent word a vector is used. But, it is 
unsuitable for  the sentiment classification as it hampers the 
word order, and does not consider some information related 
to semantic. One of the main problems with sentiment 
analysis is the polarity shift problem, where the sentiment 
polarity of the text is reversed. The drawback of BOW 
representation is that it cannot differentiate between two-
sentiment opposite text, due to the standard machine learning 
algorithm becomes incapable. To overcome this problem, an 
improvised version of sentiment analysis, Dual sentiment 
analysis (DSA) is proposed, a 3-class classification ( positive-
negative- neutral). We use original and reversed data sets 
both for the dual training and prediction model. The wide 
application of DSA is basically on reviews and social media 
which have many number of application ranging from any 
type of marketing to customer service satisfaction. 

II. LITERATURE SURVEY

In [1], the paper puts forward a system that is efficient in 
predicting revenues of upcoming movies. DSA overcomes 
the drawbacks of traditional systems by addressing the 
polarity shift problem. The accuracy of the system is 
increased by considering other factors such as sequel, genre, 
star-cast and holiday effect. Moreover, this system can also 
be used to predict election results, success of consumer 
products before its launch and can be incorporated in various 
other domains. As such, the major gap associated with this 
research paper is the classification of sarcastic opinion of the 
audience about the movie about its star cast, story or any 
other aspect of the movie which ultimately affects the 
accuracy of prediction though not to a major extent but still to 
some extent. 
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In [2], NLP techniques are utilized to convert an unstructured 
tweet into a structured form. A comparative study based on 
the accuracy of the classifier, association between public 
mood and market prices are delivered as a graphical 
representation to the user. 

In [3], Sentiment analysis algorithms typically employ 
Natural Language Processing (NLP) processes (such as 
stemming, part-of-speech tagging, etc.) with utilization of 
additional resources (e.g. thesauri, sentiment or emotion-
based lexicons, sophisticated dictionaries and) to model the 
documents at hand. Important document features are 
identified towards successful sentiment detection. 

In [4], they have three main approaches for our analysis i.e.  
Naïve Bayesian classification method, Knowledge or Lexicon 
Based & Hybrid Approach. 

In [5], they proposed a novel data expansion approach, to 
address the polarity shift problem in sentiment classification. 
The manner of using a pair of samples in dual training and 
dual predictions. A DSA model is very effective for polarity 
classification, and it significantly outperforms several 
alternative methods of considering polarity shift. 

In [6], Latent dirichlet based approach is used for sentiment 
variation tracking. It interprets exact reasons behind 
sentiment variations and ranks the reasons according to 
number of tweets. 

In [7], the Prime focus of this study was classification of 
sentiment, evaluating the efficiency and accuracy of different 
sentiment and opinion mining algorithms. Also, 
understanding the functional building blocks of social media. 

In [8], a method is developed to construct a pseudo-antonym 
dictionary, which removes DSA’s dependency on an external 
antonym dictionary for review reversion and conducts a wide 
range of experiments including three classification algorithms 
and two types of features. The results demonstrate the 
effectiveness of DSA in addressing polarity shifts in 
sentiment classification. 

In [9], Sentiment analysis is used to classify polarity and 
sentiment analysis is used to define polarity opinion 
expressed as (+) tive, (-) tive or (=) neutral. 

III. PROPOSED APPROACH

Our algorithm consist of 3 major steps, i.e., preprocessing 

for tweets, reversal of tweets and then applying dual 
sentiment prediction on both original and reversed tweets 
and thus categorizing the tweets into positive, neutral or 
negative reviews. 
The tweets that we have taken will be first preprocessed. It 
includes removal of: 
a)@  b)URL  c)emoticons  d)recurring letters 

Fig 1. DSA model 
After processing the tweets, the reversal of tweets is done. 
For example, “I like books” is negated into “I do not like 
books” and stored into a different file. Similarly, the 
negative tweet is reversed and stored into a positive one. The 
word “not” is either removed or added to the tweet to 
reverse it. After the reversal of tweet, dual training 
prediction is applied to each statement using the original and 
reversed tweet respectively. To know the overall positive 
polarity, we take positive sentiment polarity of  the original 
tweet and negative sentiment polarity of the reversed tweet. 
In the same way, to calculate net negative polarity of the 
tweet, we take negative sentiment polarity of the original 
tweet and positive polarity sentiment of reversed tweet. 
Thus, from this method we can know the net negative and 
positive polarity of a tweet. If the positive polarity is more, 
we can say that it is positive(+). If negative polarity is more, 
we can say that it is negative(-) and if they are equal the 
tweet is neutral.  

This approach will also help us to overcome the polarity 
shift problem in the simple sentiment analysis as here we are 
considering both sides, i.e., negative as well as positive side 
of a review or tweet. 

IV. IMPLEMENTATION

The algorithm consists of the following steps: 
1) Tweet collection using tweepy API from Tweeter
2) Preprocessing :

a) convert every word to lower case letters
b) removing URL, @ ,emoticons

c) Removing punctuations, hastags, and additional
white space 
3) Text Reversal
Reverse each tweet by calling the reverse function and store
them in a separate csv file.

4) Training model

Fig 2. Working Model of the project 
We give training data to the SVM (Support Vector Machine) 
model and train it and store it for the classification. With the 
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help of this SVM classifier, we obtain the sentiment of the 
tweet.  
Also we have used many of the python packages like 
tweepy,mathplot, panda ,nltk, etc. The API method in tweepy 
package will contain the data returned from Twitter which is 
then used in the implementation. In the NLTK library, there 
are functions written for tokenization, parts-of-speech tagging 
etc. which help a machine to analysis and understand the text 
in tweets. We have used two machine learning libraries called 
LIBSVM and LIBLINEAR, both are open-sourced written by 
National Taiwan University. Sequential minimal 
optimization(SMO) algorithm implemented by LIBSVM is 
used for kernalized support vector machine (SVM), 
classification and regression. Linear SVMs and logistic 
regression models are included in LIBLINEAR library 
,trained using a coordinate descent algorithm. 

V. RESULT & DISCUSSION

We have given some train data and test data to the SVM 
classifier. The SVM classifier analyses the train data and 
builds a model by assigning data set to either one of the 
categories like a non-probabilistic linear classifier. The 
fundamental aim of the classifier is to decide that the new 
data set will belong to which class. 

SVM classifier is a universal learner. In the case of this 
classifier, the input is a vector space and the output is 0/1.  
After giving the train data, the test data is given to the 
classifier for which the accuracy of the classifier is as 
follows: 

Fig 3. SVM accuracy 
Furthermore, since we are performing 3-Class classification 
of the sentiments. The output for the input comments are as 
follows: 

Fig 4. Output 

VI. CONCLUSION

The Dual sentiment analysis proposed in this paper 
overcomes problems that we encountered in the 
sentiment analysis. We use reversed reviews that are the 
sentiment-opposite to the original reviews, and made the 
use of both reviews in pairs to train a DSA model and 
make predictions. In this work, we have extracted the 
dataset from the Twitter and we have reversed the 
sentiments, and then checked the polarity shift of the 
sentiments with the reference to the reversed sentiments 
to improve the efficiency of the previous models, and 
also, we have tried to increase the scope of classifying the 
complex and sarcastic comments. 

VII. FUTURE SCOPE

1. The domain adaptation problem can be solved if tweets
from languages other than English can be used.
2. If the excess limit of tweets on Twitter is increased, then
efficiency can also be improved.
3. More efficient data set can help to improve the accuracy
of prediction.
4. If two classifiers such as naive baise or maximum enthropy
are used together, efficiency can be increased.
5. The Provision to collect tweets from a specific user can
help in the better prediction of the sentiment.
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Abstract—   Phishing   is  the  technique   of  extracting  
user credentials  and  sensitive  data  from  user by 
masquerading  as a genuine  website.  Due  to  phishing, 
users  can face  a  huge  loss financially as well as loss of 
confidential data. The goal of our project is to 
implement a  sustainable  solution to the problem of 
detecting phishing and malicious web links. The end 
result of our project will be a  system that helps users to 
determine  whether a website is legitimate or phishing. 

Keywords—Phishing,URL,legitimate,classifier, features. 

I. INTRODUCTION
Phishing  is a cybercrime  in  which a target or targets 
are contacted by email, telephone, or text message by 
someone posing as a  legitimate  institution  to  lure 
individuals  into providing   sensitive   data such  as  
personally   identifiable information, banking and credit 
card details, and passwords. Phishing websites are 
forged websites that are created  by malicious people to 
appear as a real website. 
Various methods can be implemented  on personal level 
to prevent ourselves from phishers. The most common 
way is to stop phishing at the email level, as most of the 
current phishing  attacks  use  broadcast   email  (spam) 
to  entice victims to a phishing website. Another 
approach  is to use various  Open-source  tools  which 
helps one to detect and prevent their data from theft. 
Various open-source tools are launched and can be 
easily used as they are free and have effective  GUI. But 
however, one cannot  truly rely on this software as their 
accuracy might not be up to rate. 
Today there are various Machine learning classifiers 
and data mining algorithms employed in system that 
finds out in  predicting phishing. They concentrate on 
detection of phishing and provide a optimal solution to 
prevent phishing by utilizing the Algorithm and 
classifiers. 

II. LITERATURE SURVEY
The Authors of Paper [1] worked on Different technical 
and non-technical approaches that proposed to identify 
phishing sites. In  this  paper analysis of  C4.5  (J48) 
data  mining algorithm has been done  using WEKA 
tool. C4.5  is a benchmark data  mining technique 
which  can accurately identify phishing websites, one 
of  the  classifications of technical approach, has shown 
promising results in detection of phishing websites. As 
compared to non-technical approaches,data    mining 
techniques    can    generate classification   models 
which   can   make   prediction   on phishing websites in 
real-time.  The whole work is  divided into  several 
steps.  Waikato  Environment  for  Knowledge Analysis 
(WEKA) tool has been used for the analysis of C4.5 
algorithm. J48 is an optimized implementation of C4.5 
in  WEKA  tool which  generates  a decision  tree after 
the evaluation over the training dataset. Result shows 
C4.5 has an accuracy of 82.6%. 

The Author of the research Paper[2] propose a system 
which detects old as well as newly generated phishing 
URLs that have completely  no past behaviours  to 
judge  upon, using Data Mining. A cloud-based 
classification model is created for the same wherein 
various extracted attributes through the URL are used as 
input data. The model is trained  with an exhaustive 
dataset  so  as  to  ensure  maximum   accuracy. Hence 
the gap discussed is that the Chrome extension is an 
intermediary  between  the  user  and  the  system.  For 
the system to work, the chrome extension is added to 
the user’s chrome  web browser. When the user visits a 
website, the Chromeextension will fetch that URL. 
The  authors  of   the  research   paper  [3]  designed  
and implemented   a  system   that  used  RIPPER   data 
mining algorithm for classification. Furthermore, after 
the email has been assessed and classified as a Phishing 
email, the system proactively gets rid of the Phishing 
site or Phishing page by sending a notification  to the 
System  Administrator  of the host server that it is 
hosting a Phishing site which may result in the removal 
of the site. Furthermore, after classifying the Phishing 
email, the system retrieves the location, IP address and 
contact information of the host server. 
While the paper [4] shows that the authors first studied 
about Hybrid Algorithm provided by various machine 
learning classifiers and then based on accuracy they 
chose the best algorithm. They first took the URL and 
processed lexical analysis on it with various different 
constraints and mapped 0,1 accordingly. After this  pre-
processing, they made use of 3 unique classifiers and 
analyse their presentation based on exactness. The three 
classifiers utilized were SVM, Naive Bayes and 
Random Forest. They founded out Random Forest 
provided with the best accuracy.In the paper [5] author 
is using Association  Classification (PWCAC) 
algorithm for Phishing Websites Classification It works 
through  three phases, those are  Extracting frequent 
item-sets, classification  rules creation and then predict 
new unseen examples. 
Random Forest algorithm  [6] is an approach which can 
be used to predict phishing websites. The essential 
phases of this  approach   consist  of  Collection   of 
Text  dataset  of Phishing site details, processing  step, 
separating  data and label, feature extraction stage, the 
text features are extracted. The system cannot 
understand the text data hence the text data   is 
converted   into   numerical  values.  The  machine 
learning Classifier is trained and then use the random 
forest classifier to classify the entered site into phishing 
site or not. Testing  the  classifier  predict  a  new  URL 
of  website  is phishing site or not. 
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III. PROPOSED ARCHITECTURE
In our proposed  system, we are developing a website 
that helps one to detect  whether the entered  URL  is 
phishing website or legitimate one. We are using the 
entered URL as an input string and then extracting 14 
features from it. After extracting the features, we are 
providing it to  XGBoost classifier   to  predict   the 
type   of   website-legitimate   or phishing. 

Fig.1.Flow chart 

The description of 14 features used are as follows: 
Feature 1: Using the I P a ddress: As an alternative, an 
IP address in the URL domain name can be used. 
Sometimes an IP address can be converted into radix 16 
codes. 
Rule:  If  IP  address   exists   in  the  domain 
→phishing, otherwise → legitimate
Feature 2: URLlength:  The average  URL length  has
been calculated. If the number of URL characters is
equal to 54 or greater than 54 then URL has been
classified as phishing. Rule: If the URL length < 54 →
legitimate, URL length ≥
54 and ≤ 75 → suspicious, otherwise → phishing
Feature 3: Using TinyURL:  URL length  can be
shortened and even a web page can be opened in this
way. Short URL domain name, which depends on
behalf of the Long URL domain, can be performed with
HTTP Redirection. Rule: If TinyURL  is  containing  in
it  →  phishing,  otherwise  → legitimate
Feature  4:  Using  “@” symbol:  It’s been  aforesaid
that succeeding a part of"@" symbol in URL is
ignored  by the browser. It has been said that the next

part of "@" symbol in URL is often the real address. 
Rule: If URL is containing @ symbol → phishing, 
otherwise→ legitimate 
Feature 5: Using “//” symbol: The user may be 
directed to another  web  site  using  “//”in  URL.  If  
URL  starts  with “HTTP”  then “//”  symbol must be  
in the 6th  position. If URL starts with “HTTPS” then 
“//” symbol must be in the 7th position. Rule: The 
position of last occurrence of "//" in URL > 7 → 
phishing, otherwise→ legitimate. 
Feature 6: Using “-” symbol:  The dash symbol is 
rarely used in the legitimate URL.In this way users 
think that they are using  a  legitimate   web  page. 
Rule:  If   (underscore)"-" symbol exists in domain 
name →  phishing, otherwise  → legitimate 
Feature 7: Sub and m ulti sub doma in: "www." and 
country code  in  the  URL are  ignored.  The  
remaining  points are counted  in the URL. If Dots in 
Domain  part  is equal to1 then it is Legitimate and if 
the Dots in Domain part are 2 it is Suspicious 
otherwise phishing website. 
Rule: number of dots in domain = 1 → legitimate, 
number of dots in domain = 2 → suspicious, otherwise 
→ phishing
Feature 8: Doma in registration length: It has been
found that the fake domains which is longest have been
used for one year only in the dataset. Rule: doma ins
expire on ≤ 1 year→ phishing, otherwise→legitimate
Fea ture 9: Using HTTPS token: HTTPS token can be
added to a part of domain of URL by attackers.
Rule:  In  domain  part  of  URL  using HTTPS token
→phishing,otherwise →legitimate
Feature 10: Subm itting inf ormation to e-ma il: A web
form is used  to  send  a  user's  personal  information
to  a  server. “mail()”  function  can  be  used  by  using
a   server-side language and “mail to” can be used by
using a  client-side language.
Rule: using "mail ()" or "mailto:" → phishing,
otherwise→Legitima te

Feature 11: Abnormal URL: This feature could be 
extracted from the WHOIS database. Identity  is 
typically part of its URL for a legitimate  website. 
Rule:  Host name is not in URL → phishing, otherwise 
→Legitimate
Feature 12: If rame redirection: It has been said that to
show an extra webpage the iframe tag is used.
Rule: using iframe → phishing, otherwise →
legitimate
Feature 13: Age of doma in: This feature could be
extracted from  the  WHOIS database. It is observed
that  an age of legitimate domain is at least 6 months.
Rule: age of domain  ≥ 6 months → legitimate,
otherwise→phishing
Feature 14: Website traff ic: This feature is measured
interest in a website. Because of phishing websites live
for a short period of time they may not be recognized
by theAlexa database.  It  was  found  that  the
legitimate  websites  are among the top in the ranking
of 100. 000.If the domain has no traffic or it is not
recognized by the Alexa database, then it has been
classified as “phishing”. Otherwise, it has been
classified  as  “suspicious”.   The  values  of  Alexa
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Traffic Ranks  are  shown  for  http://www.ucla.edu/  
website.  The Traffic Ranking values were measured 
for Global and The United States in 2026 and 662 
respectively 

IV. APPLICATION
A. In   Banking   sector,   customers   keep

receiving emails,   text   messages   that
prompts   users   to sometimes  input their
confidential  data, so before doing so the
customers can check whether they are
legitimate URL or not.

B. E-mails sent by various e-commerce to attract
users or temp users to fill some details to avail
bonuses or cashback are phishing website so
users can first check  the  status  of  the  links
and  then  move forward.

V. SCOPE
We can fledge our system and makean application, 
as now a day many people use smartphones. This 

will help them to reach our system every now and 
then easily. 
We can study about minor changes in the URL 
that and identify key elements that makes a 
URL/website phishing and add that feature in 
our system to enhancethe performanceand 
efficiency of our project. 

VI. CONCLUSION
Phishing  is a  critical  problem  that  results  in a 
continual threat and the risk is high in social media. 
Phishing takes advantage of the trust that the user 
may not be able to tell that the site being visited, or 
program being used, is not real; therefore,  when this 
occurs, the hacker has the chance to gain the personal 
information of the targeted user, such as passwords, 
usernames,   security   codes,  and   credit  card 
numbers, among other things.  Thus,  we are 
developing a project that can be used to prevent 
phishing attack. 
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Abstract -- Coronary illness is a term covering any issue of the 
heart. It portrays a scope of conditions that influence your 
heart. Infections under the coronary illness umbrella 
incorporate vein sicknesses, like coronary corridor infection, 
heart beat issues (arrhythmias), and heart abandons you're 
brought into the world with (innate heart deserts), among 
others. Coronary illness is viewed as one of the deadliest and 
cardiovascular illnesses. Coronary failure is additionally a 
consequence of coronary illness and when the heart turns out 
to be exceptionally frail to course blood then shortness of 
breath can happen. There are various danger factors that 
cause coronary illness like heftiness, cholesterol, circulatory 
strain, eating an unfortunate eating routine, age and so forth 
Finding of coronary illness is a tedious and complex cycle for 
a specialist, and wrong clinical choices because of carelessness 
would cause the demise of a patient that can't be managed by 
any clinic. Accordingly, forecast of coronary illness at a 
beginning phase is important to reduce the danger of 
cardiovascular breakdown. 

The principle objective of this examination is to build up a 
heart expectation framework. The framework can find and 
concentrate concealed information related with sicknesses 
from a recorded heart informational index Heart illness 
forecast framework means to abuse information mining 
strategies on clinical informational index to aid the 
expectation of the heart infections. 

Keywords – Forest, KNN, K-means, Naïve bayes 

I. INTRODUCTION

Heart Disease Prediction System will not only predict the 
presence of the disease in the person but also will address 
the issues of heart disease and provide suggestive 
measures for both people with heart disease and people 
with no heart disease to keep the disease under control and 
maintain a healthy lifestyle. It is hard to recognize 
coronary illness due to a few contributory danger factors 
like diabetes, hypertension, elevated cholesterol, strange 
heartbeat rate and numerous different components. 
Different procedures in information mining and neural 
organizations have been utilized to discover the 
seriousness of coronary illness among people. The 
seriousness of the sickness is arranged dependent on 
different techniques like K - Nearest Neighbor Algorithm 
(KNN), Decision Trees (DT), Genetic calculation (GA), 
and Naive Bayes (NB) The idea of coronary illness is 
perplexing and henceforth, the infection should be dealt 
with cautiously. Not doing so may influence the heart or 
cause unexpected passing. The point of view of clinical 
science and information digging are utilized for finding 
different kinds of metabolic conditions. Information 
mining with characterization assumes a critical part in the 
forecast of coronary illness and information examination. 
We similarly present Computer Aided Decision Support 

System (CADSS) in the field of medicine and assessment. 
In past work, the utilization of data mining techniques in 
the clinical consideration industry has been seemed to save 
less exertion for the figure of affliction with more careful 
results. We propose the assurance of coronary sickness 
using the GA. This strategy uses ground-breaking 
connection rules deduced with the GA for rivalry 
assurance, half breed and the change which achieves the 
new proposed wellbeing work. For exploratory 
endorsement, we use the prominent Cleveland dataset 
which is accumulated from a UCI AI store. We will see 
later on how our results wind up being undeniable when 
stood out from a bit of the known directed learning 
systems. The most amazing extraordinary estimation 
Particle Swarm Optimization (PSO) is introduced and 
acouple of standards are created for coronary sickness. The 
principles have been applied self-assertively with encoding 
strategies which achieve progress of the precision by and 
large. Coronary disease is foreseen subject to signs 
specifically, beat rate, sex, age, and various others. The 
ML computation with Neural Networks is introduced, 
whose results are more accurate and trustworthy as we 
have seen in. 
Neural organizations are for the most part viewed as the 
best device for forecast of illnesses like coronary illness and 
mind sickness. The proposed technique which we use has 
13 credits for coronary illness forecast. The outcomes show 
an improved degree of execution contrasted with the 
current strategies in works like. The Carotid Artery 
Stenting (CAS) has likewise become a common therapy 
mode in the clinical field during these new years. The CAS 
prompts the event of major unfavorable cardiovascular 
occasions (MACE) of coronary illness patients that are old. 
Their assessment turns out to be vital. We create results 
utilizing an Artificial Neural Network ANN, which 
delivers great execution in the expectation of coronary 
illness. 
Neural association methodologies are introduced, which 
join back probabilities just as foreseen characteristics from 
different paradigm strategies. This model achieves an 
exactness level of up to 89.01% which is a strong result 
appeared differently in relation to past works. For all 
examinations, the Cleveland heart dataset is used with a 
Neural Organization NN to improve the introduction of 
coronary disease as we have seen effectively in. 
Result and stores the anticipated result (target) 
1. Calculate the decisions in favor of each anticipated
Objective the last expectation from the arbitrary
2. Consider the high casted a ballot anticipated objective
As backwoods calculation

II. BACKGROUND
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There are various models in the market that deal with the 
gauge yet don't focus in on the age and the security 
measures to be taken while foreseeing. Coronary sickness 
is achieved by mischief to all or some segment of the heart, 
damage to the coronary courses, or a powerless reserve of 
enhancements and oxygen to the organ. Number of 
lifestyle choices, for instance, hypertension, cholesterol, 
smoking, diabetes, etc can construct the threat of coronary 
sickness. 
The proposed structure is Electronic, straightforward, 
adaptable and strong. It helps in reducing treatment costs 
by giving starting diagnostics true to form. The model can 
in like manner successfully train contraptions for clinical 
understudies and will be a sensitive insightful instrument 
available for specialists and cardiologists. 
General specialists can utilize this device for beginning 
finding of heart patients. 

III. ALGORITHMS USED

Random Forest: 
Random forest creation: 
1. Arbitrarily select "K" highlights from all out
"m" highlights where k << m
2. Among the "K" highlights, figure the hub "d"
utilizing the best part point b
3. Split the node into daughter nodes using the
best
Split
4. Repeat the a to c steps until “l” number of
nodes has been reached
5. Build forest by repeating steps a to d for “n”
number times to create “n” number of trees
In the next stage, with the random forest classifier created,
we will make the prediction. The random forest prediction
pseudo code is shown below:
1. Takes the test features and use the rules of
each randomly created decision tree to predict the
Decision Tree:

It is one of the prescient showing approaches in AI. It is 
generally utilized for managed learning utilized for both 
arrangement and relapse assignments. Tree models where 
the objective variable can take a discrete arrangement of 
qualities are called order trees. Choice trees where the 
objective variable can take ceaseless qualities (commonly 
genuine numbers) are called relapse trees. Order and 
Regression Tree (CART) is the general term for this. A 
solitary hub branches into potential outcome 
Steps to build the tree: 
1. Choose a dataset.
2. Determine the “best element” in the dataset to
part the information on.
3. Split the information into subsets that contain
the potential qualities for this best element. This parting
fundamentally characterizes a hub on the tree for example
every hub is a parting point dependent on a specific
component from our information.
4. Recursively made new tree hubs by utilizing the
Subset of information made from step 3. We continue to 
part until we arrive a point where we have streamlined, by 
some measure, most extreme exactness while limiting the 
quality of parts / hubs. 

IV. .MATERIALS AND METHODOLOGY

Dataset 
In this examination we utilize a dataset from UCI [29] 
called Hungarian dataset, which has most information 
records (293 records subsequent to eliminating fragmented 
information). There are absolutely 76 boundaries in the 
dataset yet we just utilize 8 as written in Table 1. 
The last limit is discovering result which is the gauge 
result, whether or not a patient is strong (0) or have 
coronary disease (1). 
The motivation to pick those 8 boundaries is that they can 
be estimated right away, implies: 
1. Persistent isn't expected to take certain procedures like
fasting.
2. The assessment isn't meddling, simply external body
Assessments included which ought to be conceivable by
essential
Clinical contraptions.
3. A few limits are not gotten by clinical device(age, sex,
CP and exam), so there should be a gathering to get the
data. This ought to be conceivable through a specific
device like wireless with a remarkable application.

Table 1 
Parameters from UCI 

Dataset Used in This Study 

N 
o 

Para 
meter 

Descri 
ption 

1 Age Age of the patient, in year 

2 Sex 0 = Female, 1 = Male 
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3 CP 

Chest Pain type: 
1 = Typical 
angina 2 = Atypical angina 
3 = 
Non-angina pain 4 = 
Asymptomatic 

4 Trest 
bps Resting blood pressure systolic 

5 Trest 
bpd Resting blood pressure diastolic 

6 Reste cg 

Resting ECG: 
0 = Normal 

1 = Having ST-T wave 
abnormality 2 = Showing 
probable or definite left 

ventricular hypertrophy by Estes' 
criteria 

7 Thalr 
est Resting heart rate 

8 Exan g 
Exercise induced angina: 
0 = No; 1 = Yes 

A. Data Mining Analysis
In this examination we principally use Microsoft
Dominate/Large scale Visual Essential (Dominate Full
scale) for doing the KNN investigation. To help the
primary investigation, we use WEKA, an information
mining device prominently utilized in grouping methods
[30], variant 3.6.12.
The procedures in doing KNN with dominate large scale
are depicted underneath.
1. We beginning the examination by partitioning
the information we have into preparing information and
test information. In every examination, 90% of the
information are for preparing information and 10% are for
test information. We do the examination multiple times so
we have all information go about as test information once.
For this situation, we have 293 information along these
lines, first examination we have record number 1 to 29 as
test information, and record
For example if a test value equals to atraining value to be
compared, the score will be 0 (matched). In contrast, score
= 1 means that test value and training value are the farthest
each other.
After all test data (in one cover) is settled, we should sort
them so we understand which ready datum is the closest
(or for the most part like) the test datum. One closest datum

will be considered as the most similar for k = 1, three 
closest data are the most relative ones for k = 3, and so on... 
What about we see a model underneath: 
For test data 1 (which coronary sickness assumption is 
"N"): 
For k = 1: the first closest datum is planning data #33, score 
= 
0.100 (which coronary illness 
assumption = "N"). 
So the planning datum gauge is precise since its coronary 
sickness assumption ("N") is the comparable with the test 
data. 
● For k = 3:
The first nearest datum is preparing data #33, score = 0.100
(heart disease prediction = "N"); the 2nd closest datum is
preparing data #65, score = 0.111 (heart disease prediction
= "Y"); the third nearest.
datum is preparing information #78,score =
0.114 (coronary illness forecast = "Y"). Since there are
three information and they give various expectations, we
should cast a ballot them and it yields heart forecast = "Y",
which isn't precise on the grounds that the test information
expectation is "N".
2. For each wrinkle (29 test data), we could choose
the conjecture precision. For example if 20 data are careful
and 9 data are misguided, the exactness is 69%.
3. Do stage 2 to 4 for each of the 10 folds. For each
crease (29
test information), we could decide the expectation
precision. For instance in the event that 20 information are
exact and 9 information are erroneous, the precision is
69%.
4. Do stage 2 to 4 for each of the 10 folds.
With KNN computation, we have freedom to change the
limit's weight. It infers that, we may expect that a couple
of limits are more huge or having more impact than others.
Among 8 limits we use, we can organize them our data into
2 characterizations, one is "non-clinical" limits (Age and
Sex) and the other is "clinical" limits (CP, Trestbps,
Trestbpd, Restecg, Thalrest, and Exang). We may envision
that clinical limits are a higher need than non-clinical,
which we will discover in our preliminary outcome. In this
investigation we play out specific calculations for different
limit weighting to see which one gives the best result.
Close by weighting, we ought to find the assessment of "k"
so it gives the best portrayal result. Since it is a 2-choice
request ("yes" or "no" estimate), the "k" worth will be an
odd number (1, 3, 5, and so on)
To finish the investigation, we contrast the consequence of
KNN examination and other information mining
calculations like Credulous Bayes and Choice Tree. Since
there are a wide range of calculations in Choice Tree, we
utilize the mainstream one: Basic Truck. WEKA
programming assists with doing the investigation since it
has an extraordinary number of library for information
mining calculations.

V. DETAILED FEATURE OUTPUT
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FIG. HEART DISEASE BASED ON SEX 

FIG. HEART DISEASE FREQUENCY 
ACCORDING TO FBS 

VI. RESULT & DISCUSSION

ALGORITHM ACCURACY (%) 

LOGISTIC REGRESSION 80 

DECISION TREE 75 

RANDOM FOREST 79 

KNN 58 

VII. CONCLUSION

Coronary illness is an issue which requires long haul 
therapy on a clinical premise as well as on an individual 
level. Absence of understanding the interaction of turmoil 
and dealing with the equivalent is a basic issue which is 
looked by the world. 
Intriguing measures are accessible on numerous 
innovative stages and furthermore in numerous medical 
services businesses. The last deliverable tem is an 
application which will request the clients regardless of all 
ages, to login and enter every important detail. 
Our application focuses on anticipating the sort of 
coronary illness as well as obliges including greater part of 
the data identified with the equivalent and progressive 
practices and realities the client should remember to 
guarantee a smooth and simple life. 
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Abstract- Big data applications are consuming most of the 
Space in industry and research area.Among the widespread  
examples of big data, the role of video streams from CCTV 
cameras is equally important as other sources like social  
Media data, sensor data, agriculture  data, medical data and 
data evolved from space research. Surveillance videos have a 
major contribution in unstructured big data. CCTV cameras 
are implemented in  all places where security Tedious  and 
time consuming. Security can be defined in different terms in 
different contexts  like theft identification, violence detection, 
chances of explosion etc. In crowded public  places the term 
security covers  almost all type of abnormal events. Among 
them violence   detection is difficult to handle since it involves 
group  activity. The anomalous  or abnormal activity analysis  
in a crowd video scene is very difficult due to several real 
world constraints. The paper includes a deep rooted  survey 
which starts from object  recognition, action  recognition, 
crowd analysis and finally violence detection in  A  crowd 
environment. Majority of the papers reviewed in this survey 
are based on deep  learning technique.  

Keywords—Video surveillance,Deep learning,Crowd analysis. 

I- INTRODUCTION
Artificial intelligence paves the way for computers to 
think  like human. Machine learning makes the way more 
even by  adding training and learning components. The 
availability of huge dataset and high  performance 
computers lead the light to deep learning concept, which 
extract automatically features or the factors of variation 
that distinguishes objects from one .another having much 
importance.  Manual surveillance seems  Analysis of 
surveillance videos involves a series of modules like 
object recognition,action recognition and classification  of 
identified actions into categories like anomalous or 
normal .This survey giving specific focus on solutions 
based on deep  learning architectures. Among the various 
architectures in deep learning, commonly used models for 
surveillance  analysis are CNN, auto-encoders and their 
combination. Relevance in present world  The main 
objectives identified which illustrate the relevanceof the 
topic are listed out below 
1. Continuous monitoring of videos is difficult and

tiresome
2. Intelligent surveillance video analysis is a solution to

laborious human task.
3. Intelligence should be visible in all real world scenarios
4. Maximum accuracy is needed in object identification

and action recognition.
5. Tasks like crowd analysis are still needs lot of

Improvement.
6. Time taken for response generation is highly important

in real world situation.

7. Prediction of certain movement or action or violence  is
highly useful in emergency situation like stampede.

8. Availability of huge data in video forms.
The majority of papers covered for this survey give
importance to object recognition and action detection .
A.Some papers are using procedures similar to a binary
Classification that whether action is anomalous or not
Anomalous  Methods for Crowd analysis and .violence
detection are also included. Application areas identified
are included in the next section.
Surveillance video data as Big Data Big video data have
evolved in the form of increasing  number of public
cameras situated towards public places. A huge amount of
networked public cameras are  Positioned around
worldwide. A heavy data stream is generated from public
surveillance cameras that are creatively exploitable for
capturing behaviors. Considering the huge amount of data
that can be  Documented over time, a vital scenario is
facility for  Data Warehousing and data analysis. The
space needed for storing large amount of surveillance
videos for long time is difficult to allot  Instead of having
data, it will be useful to have the  analysis result. That will
result in reduced storage space. Deep learning techniques
are involved with two Main components; training and
learning. Both can beachieved with highest accuracy
through huge  data.
Methods identified/reviewed other than deep learning
Methods identified are mainly classified into
two.categories  which are either based on deep learning or
not based on deep  learning. This section is reviewing
methods other than deep  learning.SVAS deals with
automatic recognition and education detection procedure
consists of mainly two levels, low level  and high level. As
a resultof low level analysis people and objects are
detected. The results obtained from low level are used for
high level analysis that is event detection.. in the model
includes five main modules. The five sections are
• Event model learning
• Action model learning
. • Action detection
• Complex event model learning
• Complex event detection
Interval-based spatio-temporal model (IBSTM) is the
proposed model and is a hybrid event model. Other than
this methods like Threshold models, Bayesian Networks,
Bag of actions and Highly cohesive intervals and Markov
logic networks are used.SVAS method can be improved to
deal with moving camera and multi camera data set.
Further enhancements are needed in dealing with complex
events  specifically in areas like calibration and noise
elimination. The concept of dominant set where events are
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detected as normal based on dominant behavior and 
anomalous events are decided based on less dominant 
behavior.The advantage of rule based system is that easy 
to recognize new events by Modifying some rules. The 
main steps involved in a recognition system are  
• Pre processing
• Feature extraction
• Object tracking
• Behavior understanding
As a preprocessing system video segmentation is used
Background modeling is Model (GMM). For object
recognition external rules are required. The system is
implemented in Matlab 2014. The areas were more into
different groups concentration further needed are doubtful
activities and situations where multiple object overlapping
happens As per the algorithm the training set is divided
into snippet set. From each set images are extracted and
then optical flow are calculated. The covariance is
calculated from optical flow. One class SVM is used for
learning samples. For testing also same procedure is
performed. The methods already described and listed are
able to  perform following steps
• Object detection
• Object discrimination
• Action recognition
But these methods are not so efficient in selecting good
features in general. The lag identified in methods was
absence of automatic feature identification. That issue can
be solved by applying concepts of deep learning.The
evolution of artificial intelligence from rule based system
to automatic feature identification passes machine
learning, representation learning and finally deep learning.
Real‑time processing in video analysis.Real time

Violence Detection Framework for Football Stadium
comprising of Big Data Analysis and deep learning
through Bidirectional LSTM [1] predicts  violent behavior
of crowd in real time. The real time Processing speed is
achieved through SPARK frame work. The model
architecture includes Apache spark  framework, spark
streaming, Histogram of oriented Gradients function and
bidirectional LSTM. The model Takes stream of videos
from diverse sources as input.
The videos are converted in the form of non overlapping
through HOG FUNCTION. The images are manually
modeled he BDLSTM is trained through all these models.
The SPARK framework handles the streaming data in
a.micro batch mode. Two kinds of processing are there
like stream and batch processing.
Review in the field of crowd analysis The review include
methods which are having deep learning
background and methods which are not having that
background.Spatial temporal convolutional neural
networks  for anomaly detection and localization because
of the following reasons
• Large number of pedestrians
• Close proximity
• Volatility of individual appearance
• Frequent partial occlusions

• Irregular motion pattern in crowd
• Dangerous activities like crowd panic
• Frame level and pixel level detection
The paper suggests optical flow based solution. The CNN
is having eight layers. Training is based on BVLC caffe.
Random initialization of parameters is done and
system is trained through Stochastic gradient descent
based back propagation. The implementation part is done
by considering four different datasets like UCSD, UMN,
of implementation regarding  UCSD includes frame level
and pixel level criterion. Frame level criterion
concentrates on temporal domain and pixel
level criterion considers both spatial and temporal domain
Different metrics to evaluate performance includes EER
(Equal Error Rate) and Detection Rate (DR). Online real
time crowd behavior detection in video sequences [2]
suggests FSCB, behavior detection through feature
tracking and image segmentation. The procedure involves
following steps
• Feature detection and temporal filtering
• Image segmentation and blob extraction
• Activity detection
• Activity map
• Activity analysis
• Alarm
The main advantage is no need of training stage for this
method. The method is quantitatively analyzed through
ROC curve generation. The computational speed is
Evaluated through frame rate. The data set considered for
experiments include UMN, PETS2009, AGORASET and
Rome Marathon.Deep learning for scene independent
crowd crowd analysis [3] proposes a scene independent
method which include following procedures
• Crowd segmentation and detection
• Crowd tracking
• Crowd counting
• Pedestrian travelling time estimation
• Crowd attribute recognition
• Crowd behavior analysis
• Abnormality detection in a crowd
Attribute recognition is done through a slicing CNN. By
using a 2D CNN model learn appearance features then
represent it as a cuboid. In the cuboid three temporal
filters  are identified. Then a classifier is applied on
concatenated feature vector extracted from cuboid. Crowd
counting and crowd density estimation is treated as a
regression problem. GMM architecture includes
components like local descriptor, global descriptor,
classifiers and finally a fusion strategy. The  distinction
between normal  and and abnormal behaviour is  evaluated
based  mainly divided into two sections where first section
identifies motion pattern through GMM and   context
modelling is done through MRF. GPMM adds one extra
feature such as count of occurrence of observed
behaviour . Also EM is used for training at later stage of
GPMM . GMM–SVM incorporate features such as crowd
collectiveness, crowd density, crowd conflict etc. for
abnormality detection.HMM has also variants like
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• GM-HMM
• SLT-HMM
• MOHMM
• HM and OSVMs

Results observed from the surveyand future directions The 
accuracy analysis conducted for some of the above 
discussed methods based on various evaluation criteria 
like AUC, precision and recall are discussed 
below.Rejecting Motion Outliers for Efficient Crowd 
Anomaly Detection [4] compare different methods as 
shown in Figure.. KUGDA is a classifier proposed in 
Rejecting Motion Outliers for Efficient Crowd Anomaly 
Detection [54].Fast Face Detection in Violent Video 
Scenes [5] uses a ViF descriptor for  Violence scene 
detection. Figure  shows the evaluation of an SVM 
classifier using ROC curve. It  represents method a 
comparison of detection performance which is conducted 
by different methods [6]. Shows the improvement of 
density aware detector over other methods. 

As an analysis of existing methods the following 
shortcomings were identified. Real world problems 
are having following objectives like 
• Time complexity
• Bad weather conditions
• Real world dynamics
• Occlusions

Existing methods were handling the problems 
separately.No  handles all the objectives as features in a 
single proposal able to provide solutions to all these 
problems. The comparison Traditional methods are not 
able to  generate  efficient economic solution in a time 
bounded manner. .Conclusion The paper reviews 
intelligent surveillance video analysis  techniques. 
Reviewed papers cover wide variety of applications.The 
techniques, tools and dataset identified were listed in form 
of tables. Survey begins with video surveillance analysis 
in general perspective,and then finally moves towards 
crowd analysis. Crowd analysis is difficult in such a  way 
that crowd size is large and dynamic in real world 
scenarios. Identifying each entity and their behavior is a 
difficult task. Methods analyzing crowd behavior were 
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discussed.The issues identified in existing methods were 
listed as future directions to provide efficient solution  
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Abstract - Design and Development of an intelligent web 
portal for Training and Placement Cell using Machine 
Learning is aimed at developing an online application to 
automate the activities of training and placement cell of the 
college. The application stores all the information of the 
students, like their personal information, total marks, 
backlogs, skills, resume, etc. which are required during the 
placement of the process. This application can be a 
convenient tool for the training and placement officer of the 
college to manage the information of the students with 
respect to placement process. Students, T&P staff can have 
access to student's information and the details can be edited 
only by the respective student with proper authentication. 
The system allows TPO to filter out eligible students as per 
some criteria for a particular company. Using this 
application TPO can notify students if some placement 
activities arise. 
Keywords – intelligent, automate, prediction, mock interview, 
online training and placement cell 

I. INTRODUCTION

One of the factors by which a college is judged is its 
placement history. The training and placement cell of the 
institute is responsible for managing all the work cognate 
to placement of the students. But all this work is done 
manually such as student registration, notifying students 
regarding placement, their selection, etc. This manual 
work leads to error which causes problem in the 
placement process of the college. It became very difficult 
for the administration to update any data or the data 
sometimes get lost. The manual work makes the 
placement process slow and other quandaries such as 
erraticism and ambiguity on process.  

In order to evade this web-predicated placement 
management system is proposed, where the student 
information in the institute with respect to placement is 
managed conveniently. It intends to avail expeditious in 
expeditious access procedures in placement cognate 
activities and ascertains to maintain the details of the 
student. Students should be able to upload their personal 
and inculcative information. The key feature of this 
application is that it is has one-time registration. The T&P 
cell of the college calls the companies to hire their 
students for jobs via the campus interview. The placement 
cell sanctions the companies to view the student resumes 
in selective manner. They can filter the student’s profile as 
per their requisite. The job details of the placed students 

will be provided by the admin or the TPO. The TPO plays 
a paramount role in this application. The proposed 
application provides the features of maintaining the details 
of the students and gets the required list of students for the 
company who would relish to recruit the students 
predicated on given query. 

II. BACKGROUND

In the subsisting system all the process was done 
manually. Training and Placement staffs had to register 
the details of the students. If any changes are required in 
the data of the students, it was done manually. This is 
tedious and time consuming, due to lack of security of 
data, it took more man puissance, and consumes sizably 
voluminous amount of space and paper. This process 
becomes difficult when number of user increases. 

III. METHODOLOGY

The project can be easily divided into several modules 
where completion of all the modules and integration the 
modules with each other will lead to completion of the 
application. For the development of this application a 
monolithic architecture is used. The application is 
implemented using node.js, express.js, MongoDB, 
Machine Learning, Django in the tech stack. A high-level 
interaction of the various modules included in the 
application can be seen below. 

Fig. 1. Block Diagram 
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i. Admin Module:  This module is the backbone of the
entire application. Using this module admin would be able
to do the following:
 Register companies for drives.
 Update drive details.
 Delete any drive.
 Get list of eligible students.
 Send emails to the students.
 Add study materials for the students.
To implement this module, we have used node.js to
implement the backend and EJS templating engine for the
front end. Also NOSQL database i.e. MongoDB is used to
support the database.

Fig. Admin use case 

Fig. 2. Admin Dashboard 

Fig. 3. Admin Dashboard drive page 

Fig. 4. Student list page 
ii. Student Module: Using this module students would

be able to do the following:
 Apply to the drive.
 Add or update their profiles.
 Have access to mock interview module.
 Have access various study materials for placement.
 Have the access to the placement prediction module.
To implement this module we have used node.js to
develop the backend and EJS templating engine for the
front end. Also a NOSQL database i.e. MongoDB is used
support the database.

Fig. Student use case 
iii. Mock interview module: Using module mock

interviews can be conducted for the students. To
implement this module we have used node.js to  develop
the backend and EJS templating engine for the front end.
Also a NOSQL database i.e.  MongoDB is used support
the database. Also SocktIO and operational transformation
is used to implement this module.
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Fig. 5. Mock interview feature register page 

Fig. 6. Mock interview feature home page 

Fig. 8. Mock interview feature 
iv. Placement prediction module: Using this module

students can if they can get placed with their current skills.
This will help students for better preparation for the
placements. It is aimed to develop an automation in
placement prediction at college level which predicts the
chances of undergraduate students getting placed in an IT

company and helps in profiling a candidate before the 
recruitment process starts.  
It involves the use of machine learning model of k-nearest 
neighbor algorithm as base model to classify students or 
users into appropriate clusters and the result would help 
them in improving their skills and other mindset. 
To implement this module we have Django framework to 
implement the backend and interact with the machine 
learning model. 

Fig. 9. Placement Prediction Feature 

IV. RESULT & DISCUSSION

 In the existing system maximum work goes manually 
and it is error prone system, takes time for any changes in 
the system. The biggest problem was to maintain and 
make changes to the huge amount of data if any changes 
are required by the students. All proper notification was 
not given to the students when any new activity arises. 
The proposed online training and placement management 
system gives the automation in all the process like 
registration, updating, searching. It provides the detail 
solution to the existing system problem. 
This project is aimed at developing web application for 
automating the manual task of TNP Cell of the college to 
eliminate various errors which arises due to manual work. 
The problem definition of this project can be completed 
successfully by automating the placement process with the 
help of a web-based portal by maintaining the student 
database in an efficient manner. The portal will facilitate 
to register students and company. The authorized 
individuals can successfully login to the system. Utilizing 
this application, TPO will be able to check the students as 
per the criteria required by the Company and notify them 
spontaneously and edit the data at any given time 
prosperously. This portal will be user-friendly. With the 
help of this portal, most of the TPO’s time and effort will 
be saved. 
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Abstract - The emotion is recognized by using a static image 
which consists of various facial expression. Facial emotion 
recognition is one of the most popular field of interest which 
have many applications in real life. Some sources have 
proposed emotion recognition by making use of Machine 
Learning technique. Also, this has been done in MATLAB 
as well recognizing or identifying 6 elementary emotions. In 
this work we have defined Convolution Neural Network also 
known as CNN which uses deeper integration of dataset to 
predict the facial emotions very accurately and quickly. To 
do the same facial key points extraction and classification 
has been the tough, and the most important phase of this 
work because facial key points prediction once done 
correctly, can make the work very easy and also it makes 
the calculations for the ML model very simple thereby 
improving the processing time for the machine. The main 
aim of the project is using in mini-marts, shopping center to 
view the feedback of the customers to enhance the business 
and for educational purpose to get the feedback of students 
in a class by monitoring their reaction. 

Keywords: Facial Key points, Feature extraction, Image 
Augmentation, Residual neural network (ResNET).  

I. INTRODUCTION 

Facial expression is a reflection of the emotional state, 
cognitive function, purpose, personality and mental 
functioning of the person and plays a communicative role 
in the communication relationship. It has been studied for 
a long time and progress has been made in recent times. 
Although much progress has been made, recognizing 
facial expressions with high accuracy will still be difficult 
due to the complexity and variety of faces. 

The model differentiate the expression of one individual 
person’s face into basic emotions namely joy, sadness, 
disgust, anger, fear and surprise. The whole purpose of 
this program is effective communication between people 
and machines using eye contact, facial expressions, 
mental modeling etc. And the system intensity varies from 
person to person and also varies along with age, gender, 
size and shape of face, and further, even the expressions 
of the same person do not remain constant with time. 

However, natural variations in facial expressions caused 
by various factors such as contrast, brightness, alignment, 
appearance make visual recognition a difficult task. Some 
of the studies conducted on facial expressions and speech 
analysis have addressed these potential challenges and 
solutions. 

Reference [1] consists of the detection the facial key 
points using CNN architecture, LeNet, VGG which have 
different layer of convolution and subsampling to give 
accurate prediction of FKPs. The model predicts the key 
points which are mapped onto the webcam input data. The 
comparisons of different models are discussed like their 
learning rate, accuracy etc. The downside is that the data 
is not generalized for different cases and the model lacks 

image augmentation which makes the model unfeasible 
for different situations. For a certain model, the key point 
detection was not accurate with the corresponding 
learning rate. Reference [2] has used a fuzzy approach in 
which there are 3 parts i.e., face detection, feature 
extraction and classification which is based on various 
rules. In this article a new fuzzy approach for difference 
image based facial expression recognition by making use 
of properties of eye and mouth is proposed. The downside 
of it is the accuracy level is not so high. The model does 
not respond in dark background or low light background. 
The proposed method has the best performance in 
detection of happy and fear emotions, but in detecting 
disgust emotion is weaker. 

In the proposed framework of [3] has used automated 
system for face identification and recognition of facial 
expression. The proposal involves the use of Haar 
transform and Adaptive Adaboost algorithm for face 
identification. The proposal relies on uses of PCA, NMF 
and KNN classification algorithm. The downside of the 
model is that it has used NMF method that gives high 
recognition rate on the expression category of ‘happiness’ 
and ‘surprise’ i.e. 80% accuracy but it is relatively low for 
‘sadness’ & ‘Disgust’ that is less than 60%. Reference [4] 
has used AU coded face expression image database which 
is a test bed to train and test the model. AU coded FACS 
uses 44 action units based on various facial muscle 
movement. The facial analysis includes multiple 
dimensions. AU coded Facial expression image database 
provides multiple approaches to generalize the dataset. 
The downside is the model does not talk about the 
accuracy of the system. Also, the data is not in generalized 
form which makes the accuracy low.   

II. METHODOLOGY

The flow of the model includes various steps before 
training the model i.e., Data loading & Data processing, 
Data cleaning, Data Visualization, Image Augmentation, 
Normalization and data training. Fig. 1 explains that input 
is taken as an image and out of which 15 facial key points 
are detected by trained model with feature extraction 
using kernels of ResNET and then using those two 
parameters various emotion can be recognized with 
variation in coordinates of facial key points of an image.  
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Fig. 1. Basic overview 

Fig. 2 Flow of various tasks  

A. Data Loading & Preprocessing
Data loading and pre-processing is important and the first 
step in which data is loaded into the system using python 
program’s different library. Data cannot be perfect always 
so there need some modification or manipulation to make 
changes according to the need. Here, manipulation refers 
to deleting the unwanted part of data, rearranging the data 
according to the requirement.  

Fig. 3 Data Loading  

B. Data cleaning
“Data cleaning is the process of preparing data for 
analysis by removing or modifying data that is incorrect, 
incomplete, irrelevant, duplicated, or improperly 
formatted” [8]. Sometimes there can be column no. row 
no. which is useless and unnecessary putting extra load 
on the hardware during data processing. These unwanted 
data can be cleared to make our data cleaner and more 
accurate.  

C. Data Visualization
“Data visualization is the graphical representation of 
information and data. By using visual elements like 
charts, graphs, and maps, data visualization tools provide 
an accessible way to see and understand trends, outliers, 
and patterns in data” [7]. During execution of some 
operation there has to be a visual representation as 
mentioned above like charts, maps, graphs etc. to verify 
that performed task is successfully executed or not and 
also to represent our performed task into graphs, charts to 
understand the result of the task very well. 

Fig.4 Data Visualization 

D. Image Augmentation
“Image augmentation is a technique that can be used to 
artificially expand the size of a training dataset by 
creating modified versions of images in the dataset. 
Training deep learning neural network models on more 
data can result in more skillful models, and the 
augmentation techniques can create variations of the 
images that can improve the ability of the fit models to 
generalize what they have learned to new images. The 
Keras deep learning neural network library provides the 
capability to fit models using image data augmentation” 
[6]. Here image is manipulated in terms of its darkness & 
brightness, flipping, rotation and then concatenated into 
the dataset. 
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Fig.5 Image Augmentation 

D. Normalisation and training of data
“Normalization is a technique often applied as part 
of data preparation for machine learning. The goal 
of normalization is to change the values of numeric 
columns in the dataset to use a common scale, without 
distorting differences in the ranges of values or losing 
information” [9]. Here the image is divided with 255 to 
get the range of values of image between 0 and 1 instead 
of 0-255. 

For Training the dataset is divided into training data and 
testing data. In testing the data is given to the model such 
that it is unknown because generalization of data is 
important instead of memorizing.  

E. CNN based Model (ResNET)
“A residual neural network (ResNet) is an artificial neural 
network (ANN) of a kind that builds on constructs known 
from pyramidal cells in the cerebral cortex. Residual 
neural networks do this by utilizing skip connections, or 
shortcuts to jump over some layers” [10]. The main 
advantage of using it is that it gives identity image to the 
output that comes after going through different layers to 
prevent the loss of data from the image. Relu along with 
pooling is also used to convert the negative values to zero 
to keep the values between 0 and 1. 
The flow of ResNET model is shown in Fig.6. 

Fig.6 ResNET Model 

The function of different operation involved in fig 6 is as 
follows: - 

 Kernels – Extracts features from image.
 Pooling – calculates the average of each patch

of image divided into many patches.
 Flattening - putting the values in one long

column.

III. RESULTS

CNN architecture for facial expression recognition as 
mentioned above was implemented in Python. Along 
with Python programming language, Numpy, matplotlib, 
Panda, TensorFlow and sklearn libraries were used. 
Training image batch size was taken as 256, while filter 
map is of size 20x5x5 for both convolution layer. 
Validation set was used to validate the training process 
and validation split set as 0.05. In last batch of every 
epoch in Accuracy model, model losses are calculated. 

Fig.7  Model accuracy 

Input parameters for training are image set and 
corresponding output labels. The training process 
updated the weights of feature maps and hidden layers 
based on hyper-parameters such as learning rate. In this 
system batch-wise learning rate was used as 0.001 and 
number of epochs we kept as 100 and batch size image 
we set to 256. 
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Result of predicted image will be 15 pairs of x, y 
coordinates for every key-point, in the order as depicted 
on the following picture (Fig 8). There slight shift is seen 
as compared to original coordinates. 

Fig.8 Predicted output with facial keypoints 

Root mean square is used to accurately find the error. We 
have used optimizer with root mean square for betterment 
of error finding. In Tensor Flow machine learning there 
is a class Keras which consists of a subclass optimizer 
which is used for finding better accuracies. 

IV. CONCLUSION

In the project machine learning model is trained by train-
test method which a supervised learning approach of the 
model and it is based on residual neural network (ResNet) 
which is a type of convolution neural network (CNN). 
This is done by training the model by using a Kaggle 
dataset which consists of 1000+ images with co-ordinates 
of facial key points like eye-center, mouth center, mouth 
initial and end point etc. To make the dataset stronger for 
prediction operations like image augmentation, 
normalization in which darkening, brightening, flipping, 
rotation has been tweaked and concatenated in the 
dataset. So now from previously available 1000+ images 
we now have 4 times more data as compared to previous 
data. This is done to improve the accuracy of the 
prediction. 

V. FUTURE WORK 

This project has not exhaustively tried with many 
different methods in the arsenal of machine learning. If 

this project could be continued in the future, in order to 
compensate the unequally distributed illuminations and 
other imaging details, we could perform several nonlinear 
image enhancement and correction approaches such as 
homomorphic filtering to an image and perform 
histogram on image to improve contrast of the image and 
also, we were implemented template matching to the 
image to search possible location of eye pair. Moreover, 
we can be extended to color images. we can also use 
pretrained models such as VGGNet or AlexNet  for facial 
expression. 
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Abstract - Throughout the history, various pandemics 
invaded the human race deducing their existence by half 
or more. A brief study on the past pandemics holds the 
above statement true. A similar situation is being 
experienced in the present day, a war against an invisible 
enemy; the novel COVID-19 coronavirus. A statistical 
study of the current case helps to analyze the impact of the 
pandemic and take required measures and is preserved 
for future use in case of a similar situation. The world data 
of covid-19 is compared and studied graphically from the 
very start of the pandemic till date. 

Keywords: COVID-1, SARS-CoV, MERS-CoV, H2N2, 

I.INTRODUCTION

Viruses are parasites at microscopic level, usually very 
much smaller than bacteria. Viruses, like every other 
parasite, cannot multiply outside of a host body. Viruses 
can infect animals, plants, microorganisms like bacteria 
and archaea. Viral diseases or infections usually occur 
when virus particles enter cells of an organism that are 
vulnerable enough for the virus to reside and reproduce. 
[1] CORONAVIRUS FAMILY: Coronaviruses are a
subfamily of Orthocoronavirinae, in the family
Coronavirida , enveloped, single stranded, +ve strand
RNA viruses classified within the Nidovirales order.
Pathogens of many animal species and of humans,
including the recently isolated SARS-CoV are found in
the coronavirus family. Almost 10 years after SARS
wrecked havoc, in 2012, MERS-CoV began causing
illness mainly in the Arabian Peninsula, and was later
found to have infected dromedary camels. It evolved
from a different bat coronavirus. MERS had a relatively
higher death rate than SARS but it did not spread as
much.[2]
THE NOVEL CORONAVIRUS OR COVID-19: The
WHO on the February 11, 2020, named the Novel
coronavirus- induced pneumonia, as coronavirus
disease 2019 (COVID- 19). The virus escalated in scale
since it first appeared in December 2019 in Wuhan,
China. The novel coronavirus was named as severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) by The International Virus Classification
Commission on the same day. Covid-19 is not the 1st
grievous respiratory disease outbreak caused by the
coronavirus. Coronaviruses have caused three epidemic
diseases in the past two decades, which are COVID-19,
SARS and MERS. Many countries have reported cases
of Covid-19 around the world. The number of
confirmed cases in China reached over 79 thousand, of
which 2,873 were dead, and 41,681 were cured,
according to the data, up  to the March 1, 2020. The
number of confirmed cases in other countries reached to
7,041, of which 105 were declared dead, and 459
recovered. The “World Health Organization “ (WHO)

declared COVID-19 was listed as the “Public  Health 
Emergency of International Concern” (PHEIC) on the 
31st of Jan-20, i.e it is risk to all over the world and a 
coordinated international action taken is in need. Based 
on the research being carried out on covid-19 and the 
previous study on SARS-CoV and MERS-CoV vaccine 
or medicine is yet to be finalized as the newly found 
vaccines or medicines are not effective enough.[3] 
FORMATION OF COVID 19: Coronaviruses are 
enfold viruses with a +ve sense single-stranded RNA 
genome (26– 32 kb). coronavirus genera (α, β, γ, δ) are 
identified , Human coronaviruses (HCoVs) detected 
within the α and β respectively as coronavirus (HCoV-
229E and NL63) coronavirus (“MERS-CoV, SARS-
CoV, HCoV-OC43 and HCoV-HKU1’) genre. After 
few days(“19th-Dec-2020) patients symptoms like 
suffering with cough, fever, and dyspnea with “acute 
respiratory distress syndrome “ (ARDS) were reported 
in Wuhan, China, caused by an unidentified microbial 
infection. 
Virus genome pattern of 5 patients with pneumonia 
hospitalized from Dec-18-2019 to Dec-29-2019, led to 
discovery of new β-Covid strain altogether. The newly 
found novel β-Covid that has been isolated is 88% 
identical to the pattern of two bird family, bat-derived 
SARS with likely corona viruses, bat-SL-CoVZC45 and 
bat-SL- CoVZXC21 are about 50percent identical to the 
pattern of MERS-CoV. The worldwide Virus 
Classification Commission then renamed novel β-CoV 
to “SARS-CoV-2”. The phylogenetic tree structure of 
SARS-likely corona viruses complete genome 
sequences is clearly depicted in the fig1.1In China it 
was discovered by several researchers and scientists that 
SARS-CoV-2 necessary need of ACE-2 (“angiotensin-
converting enzyme 2“) as a receptor to enter cells just 
like SARS-CoV. The most significant factor for viral 
infections and diseases is the attachment of the virus 
with the receptors of the host cells. SARS-CoV 
plausibly emerge from bats, spread to other species 
ACE-2 and spread species to humans. DPP-
4(“Dipeptidyl peptidase 4, also referred to as CD-26) 
was detected as a functional receptor for diseases 
MERS-Covid, due to receptor binding the S1 domain of 
the MERS-Covid spike protein was co-purified with 
DPP-4 explicitly from lysates of susceptible Huh-7 
cells. MERS-CoV can bind DPP-4 from different 
species, which promotes the transmission to humans 
and other species, and effected cells from an outsized 
number of species. [4] 
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Fig1.1 phylogenetic tree structure - SARS-likely corona viruses 

Symptoms: Symptoms of COVID-19 are visible in two 
to Fourteen in days after subjected to virus either of 
directly/indirectly. Fever, frog-in-one-s-throat, 
shortness of breath or difficulty in inhalation are the 
symptoms that are visible in a person infected by the 
virus, Other symptoms may be tiredness, aches, runny 
nose and sore throat. In some people there might be no 
signs of symptoms at all. The symptoms of COVID-19 
can range between a severity level of very mild and 
severe. Old age or who are suffering from lung disease, 
diabetes, heart disease and who have a bad immune 
system may have a higher chance to be effected by the 
virus. [5] 
Treatment for outbreak of virus COVID-19: It is quite 
same situation and earlier like SARS-Covid and MERS- 
Covid currently availability of vaccine is not exist for 
SARS-CoV-2 infection. The health care department are 
used to treat the effected include oxygen therapy and to 
cover secondary bacterial infections a wide range of 
antibiotics are used. Plasma therapy effective in some 
cases, showed satisfactory results. It is not considered 
as an idle way to treat covid-19 worldwide. When new 
medicines or vaccines are being tested it should strictly 
follow the specifications set by each Health 
organizations of respective countries and that it should 
pass all the previous phases test. [6] 

II. LITERATURE SURVEY

Sixth cholera (1899-1923): Cholera is a nature borne 
disease from water that ejected from a bacterium that is 
said to be Vibrio cholerae. India is the first to 
experience an outbreak of the disease, later Middle 
East, North Africa, Eastern Europe and Russia observed 
similar outbreaks. An estimated 8,00,000 were killed by 
this pandemic. Someone who was in close contact with 
the effected or the disease, may experience symptoms 
such as extreme dehydration, diarrhea, and vomiting. 
[7] 

Hong Kong flu: The global outbreak of the influenza 
virus first started in China which is the origin of the flu. 
The virus' H3N2 subtype, the cause of a previous 
influenza outbreak is suspected to be where the 
pandemic was evolved from. One million people were 
killed by this virus. The factor that facilitated its rapid 
spread around the globe is that the virus was highly 
contagious. Five hundred thousand cases had been 
reported within two weeks in Hong Kong. The virus 
later escalated rapidly throughout Southeast Asia. 
Respiratory symptoms typical of influenza, symptoms 
like muscle pain, chills, fever, and weakness were 
caused by the infection. People infected by this virus 
suffered from these symptoms for around a week. In the 
group of highly susceptible are infants and the elderly 
and were related to the group of highest levels of 
mortality. Only after the pandemic had peaked in many 
countries, a vaccine had been developed and became 
available. [8] 

Asian flu (1957): The pandemic of the late 1950s, avian 
influenza (Asian flu) outbreak that spread and later 
became non-existent after a vaccine was introduced. 
Two million people died from this pandemic at its peak. 
It is recorded that a virus called as influenza. A subtype 
H2N2 is the cause of this widespread outbreak. 
Research has specified that virus is mix of the genetic 
material of a species into new combinations in different 
individuals, starting from strains of human influenza 
viruses and avian influenza. The virus spread 
throughout China and its surrounding regions in the 
initial months of the 1957 flu pandemic. Some 
individuals who were infected experienced only minor 
symptoms, like mild fever and cough, others 
experienced fatal complications like pneumonia. 
Protective antibodies were believed to be embedded in 
the ones who were unaffected by the virus. The 
mortality and spread of the Asian flu epidemic 
occurring worldwide had been limited by the fast 
express development of a vaccine and availability of 
antibiotics [9] 
Spanish flu (1918): This flu was one of the deadliest flu 
outbreaks in history. The Spanish flu killed over 
50,000,000 people and infected about 500,000,000. It 
was one of the deadliest flu outbreaks in history. The 
widespread outbreak was caused by the H1N1 virus. It 
is reported that spread of disease was mainly caused by 
excessive intake of patients and poor hygiene of 
hospitals. Europe was the first to report cases of the 
Spanish flu. The United States and Asia were reported 
to found cases of the virus before it escalated to other 
parts of the world. During the time of the pandemic, 
there were no vaccines or drugs to treat this fatal flu. 
People were ordered to cover their face using a mask, 
schools, other educational institutions, entertainment 
centers and other public places were shutdown. The 
deceased were either buried or cremated. The 
respiratory system was mainly attacked by the flu. This 
strain of virus was highly transmissible: when a person 
affected by the flu, sneezes, talks or coughs, the 
droplets of saliva are passed on by air, and when 
inhaled by anyone nearby the flu is transmitted to the 
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other. A person can also be infected if he or she comes 
in contact with the virus contaminated objects and then 
touches their nose, eyes or mouth. Around five hundred 
thousand people worldwide are estimated to die from 
the illness during a typical flu season as reported by 
WHO. Up to 40% of the world's population were 
sickened by this deadly pandemic that began in the year 
1918 and killed an estimated 50,000,000 lives. [11] [18] 
EBOLA VIRUS: The Republic of Sudan and the 
Democratic Republic of Congo were the first to observe 
the outbreak of Ebola in 1976. In the early 2014, the 
outbreak began in West Africa. Touching with blood or 
tissue from infected people or mammals or other body 
fluids causes the spread of Ebola. As reported by WHO 
this outbreak is the most complex wave of the disease. 
[12] 
HIV: HIV may be the deadliest virus of the modern 
world. It is still the biggest killer. An estimated 32 
million people were killed by HIV since it was first 
recognized in the early 1980s. People infected with HIV 
can now live for years, all thanks to the powerful 
antiviral drugs. Many under developed and developing 
countries are still struggling because of the disease. 
95% of new cases are reported in such countries. In the 
African region under WHO nearly 1  in every 25 adults 
is reported HIV-positive, which accounts nearly two-
third of the people living with HIV in the world. [15] 
SMALLPOX: The World Health Assembly declared that 
there were no new cases of smallpox reported in 1980. 
Prior to the development of vaccine, about 1 in 3 of 
those who were infected died from this disease. Lasting 
scars and, decline in eye sight were the after effects of 
the disease. Higher death rate was observed outside of 
Europe. From research it is known that the virus was 
contained within Europe before tourists from Europe 
carried it to other regions. Historians estimate that 90% 
of the native Americans died from smallpox which was 
brought in by the tourists from Europe. A total of 300 
million people were killed by then fatal disease in the 
20th century. [16] 

STATISTICAL ANALYSIS 

Datasets from WHO and world meters are taken for the 
analysis of the covid-19 current status around the world. 
The dataset gives the following Attributes : 
Country-Countries effected by covid-19,Cases - 
cumulative Total – The total number of cases in each 
country respectively, Cases - cumulative total per 1 
million. Total no population – total number of cases 
per one million population for each country 
respectively, No of Cases - newly reported in last 7 
days, in last 24 hours, Total no of Deaths - cumulative 
Total – total number of cases reported till date , Deaths 
- cumulative total per 1 million population, Deaths -
newly reported in last 7 days, Deaths - newly reported
in last 24 hours.
The datasets used are: https://covid19.who.int/table
https://www.worldometers.info/coronavirus/ Graphs
and statistical analysis: 
https://github.com/HepsibaKanaparth/COVID-19- 
Statistical-analysis 
Statistical Analysis on Covid-19 Outbreak 

S. 
No 

Attributes used for 
Assessment 

Metrics/Parameters 
observed 

1 
No of Cases Registered over 

Period of time 

Min no of cases 
registered,Max no of 

cases registered 

2 No of Cases Registered in 
effected countries Total no of Cases 

3 

No of Cases Registered at 
rate of 1 million 

populations. 

Total no of Cases 
Registered 

4 
No of cases Registered in 

the past Week 

Total no of Cases 
Registered in the past 

week 

5 
No of cases recorded in 

previous day 

Total no of Cases 
recorded in the past 24 

hours 

6 No of Deaths recorded in 
effected countries Total no of Deaths 

7 
No of Deaths Registered at 

rate of 1 million 
populations. 

Total no of Deaths 
Registered 

8 
No of Deaths Registered in 

the past Week 

Total no of Deaths 
Registered in the past 

week 

9 
No of Death Registered in 

the past 24 hours 

Total no of Deaths 
Registered in the past 24 

hours 

10 

No of Cases registered and 
total no of Deaths 

registered in the top 15 
effected countries 

Total no of cases Vs 
Total no of deaths for top 

15 countries effected 

11 

No of cases Registered in 
the past Week and no of 
Deaths Registered in the 

past Week 

Total no of cases reported 
in the recent week Vs No 
of deaths reported in the 
recent week for top 15 

countries effected 

12 

Ratio of cases register with 
past death ratio 

Total no of cases reported 
in the past 24 hours Vs 

Total no of deaths 
reported in the past 24 

hours for top 15 countries 
effected 

13 Transmission type in 
effected countries 

Rate of different types of 
transmission 

14 No of critical cases 
Total no of critical 

cases in the effected 
country wise 
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Fig 1. Pictorial Representation of Deaths in top 15 Effected Countries 

Fig2.Pictorial Representation of total no cases registered in top 15 
countries 

Fig 3.Total no .of cases per one Mpopulation 

Fig 4.Total no. of deaths per one Mpopulation 

Fig 5. New cases registered in the past week for top 15 countries 

Fig 6. Reported deaths in past week for top 15 countries 

Fig 7. Total Cases Vs Total deaths in top 15 countries 
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 Fig 8. Cases reported in past 7days Vs Deaths in 
 Past week for top 15 countries 

Fig 9. Cases reported in 24hrs Vs Deaths reported in 24hrs in 
 top 15 countries 

Fig 10. Total cases and deaths in top 15 countries 

Fig 11. Rates of different types of transmissions 

RESULTS AND DISCUSSION 

From the statistical analysis of the above mentioned 
dataset the following are the results observed: United 
States of America is at the top of the list with the most 
reported case in the world i.e. 16,245,376 cases, it also 
stands first for the total no of deaths recorded with 
298,594 cases. Fig [1][2] India takes the second place 
for the total no of cases recorded i.e.9,932,547 cases 
Fig[1] , where as Brazil takes the second place for the 
most no of deaths recorded with 181,835 Fig[2]. USA 
has the most no of cases reported in the past week and 
the past 24 hours with 1489380 and 204281 
respectively also the no of deaths reported in the past 
week  (17152)  as well as  the  past 24  hours (1754) Fig 
[6]. After USA, Italy has the most no of deaths reported 
in both, past week and past 24 hours: 4617 ,846 
respectively Fig [5][6]. From studying the dataset it can 
be said that the most    transmissions    had   occurred  
due   to  community transmission Fig [11]. Afghanistan 
has the least number in all the fields in the analyzed 
dataset with zero cases and deaths reported. 
Surprisingly the origin of the covid-19, China is listed 
at 74th place in the world dataset with only 779 recently 
reported cases and 11 reported deaths. 
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Abstract-In the changed scenario of e-commerce, not only the 
number of visitors but also the frequency of their visiting the 
site, browsing information is increasing day by day. So 
investigating client's conduct is a significant piece of web 
architecture which is helpful for decision making, planning 
sites as indicated by the client's needs. To understand and 
handle consumers’ web behaviour, web usage mining 
(WUM) is used which includes data preprocessing and 
pattern discovery. For pattern discovery, we use Apriori 
algorithm based on association rules, Apriori strategy, 
mining regular item sets, and fascinating relationship with 
regards to exchange database, isn't just the primary utilized 
affiliation rule mining procedure yet also the most well-
known one. After threadbare analysis, it came to the fore 
that the conventional Apriori algorithm suffered from two 
serious flaws. Firstly, it keeps filtering the database again 
and again and thereby generating, unnecessarily, enormous 
number of rows. Secondly, it lacks the foolproof system of 
security of data. The proposed algorithm (SWUM-PCB), 
which has been accomplished on genuine information of 
website by utilizing Hash table, Hashing 
Encryption(Message Digest algorithm MD5),association rule 
mining has a marked edge over the conventional Apriori 
algorithm. Not only its effectiveness and security of 
information is unquestionable but also its accuracy in 
predicting the consumer’s future conduct is found to be 
unparalleled. Experimental results to find a performance 
evaluation of the proposed approach will present better 
results on real weblogs (raw data) of a website in less 
execution time, memory usage, less number of rows, 
calculation cost and less searching time to predict the result. 

Keywords: Consumer Behaviour, Performance Evaluation, 
Weblogs, Security 

I. INTRODUCTION

In the present day, the World Wide Web proved as a 
benchmark for all the consumers all over the world to 
access meaningful, purposeful information of their 
interest and gives all types of services such as online 
education, traveling guide, e-government, etc. It also 
provides various cradles to obtain data for mining. Web 
mining acts as an umbrella to extract useful information 
and discover the information from the web. It consists of 
three methods such as web structure mining (WSM), web 
content mining (WCM) and web usage mining 
(WUM)[4].To predict and identify user behaviour is an 

important activity in web usage mining. It is also known 
as weblog mining and this method is mainly used by 
many organizations to predict consumer browsing 
behaviour [15] & website personalization. Behaviour of 
consumer is analyzed from patterns generated from the 
weblogs [1] [3]. Association Rule mining is used to 
uncover the relationship among data. It identifies the 
exact association between the data. In the present 
scenario, association rule methods are searching the data 
as per the support count. In web usage mining, association 
rules means accessing of the set of website pages together 
with minimum support count [2]. For association rule 
mining, Apriori algorithm is most widely used algorithm 
by the organizations. After ragged scrutiny, it came to the 
fore that the Apriori algorithm grieved from two grim 
problems. Firstly, it keeps filtering the database again and 
again and thereby generating, unnecessarily, enormous 
number of rows. Secondly, there is not a concept of 
security of data. In the field of web utilization mining, 
analyst utilizes the numerous calculations and check the 
exhibition assessment with existing (Apriori) calculation 
yet just on information accessible free or little thing set, 
for example, mushroom/pumb set dataset and some 
applies the security yet just for the protected information 
communication [8]. The proposed algorithm (SWUM-
PCB) which has been accomplished on genuine 
information of website www.viralsach.xyz1 by utilizing 
Hash table [13][16], Hashing Encryption (Message Digest 
algorithm MD5), encoding and decoding ,Apriori 
property & anti-monotonicity has a marked edge over the 
conventional Apriori algorithm. The Proposed algorithm 
not only gives the assurance of security of data [14] but 
also predict the consumer behaviour in an efficient way. 
The Message Digest (MD5) algorithm [11-12] is utilized 
for expanding the nature of the whole framework through 
the age of the encoding and unraveling the information 
made sure about keys and in this manner the real 
information is made sure about with more effectiveness 
and keep up the uprightness of information and 
furthermore fulfill the property of secrecy, non-disavowal 
and approval. In this paper, section-II show the previous 
work done by researchers in the arena of web usage 

1 The domain www.viralsach.xyz is not active this time. 
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mining and generating frequent patterns. Section –III 
describe the existing Apriori algorithm of data mining 
which is used to find an association between the data. 
Section-IV presents the proposed algorithm (SWUM-
PCB) which is designed to predict consumer behaviour on 
real data (weblogs of website). Section-IV presents the 
experimental results and performance evaluation of the 
proposed algorithm with the existing algorithm. 

II. LITERATURE REVIEW

The discovery of hidden pattern is most important activity 
of web usage mining. Numbers of researchers done lots of 
work on this field and applied many techniques on 
preprocessed data for pattern discovery. In [5] authors 
used the clustering technique to find user interest among 
the website pages. [6] The authors deliberately present the 
usage of access patterns and show the difference of 
technology boom in the field of web usage mining. [8] To 
find the best hit ratio, the authors proposed a fuzzy 
probabilistic algorithm and two-levels of predicting model 
is designed by the authors.[9] In this authors introduced a 
new technology for horizontal and vertical segmentation 
of data and apply the Diffe-Hellman algorithm.[9] 
Authors emphasized the technique of web usage mining 
and also explain the benefits of data collected in the form 
of weblogs.[10] Custom built Apriori algorithm is 
proposed by the authors to find the pattern to know the 
consumer browsing behaviour. 

III. APRIORI  ALGORITHM

This algorithm is known as an influential and classical 
algorithm to generate association rules in data mining. It 
is used for mining frequent item sets. The Pruning 
technique is used in Apriori. The first pruning technique 
is based on the support count and the second is based on 
the frequent item set. It follows the closure property of 
frequent item set i.e. if A is the set of Frequent Items then 
its proper subset is also frequent. 

Steps of Algorithm 
A1 = {list of frequent items}; 
For(r = 1; Ar r++) dofor each transaction t in 
required database do 
Increment the count of all candidates in 
Cr+1 that are contained in t 
Ar+1 = candidates in Cr+1 with min_support 
Returnr Ar; 

IV. PROPOSED ALGORITHM

This study proposes a Secure Web Usage Mining 
Technique (SWUM) for the prediction of consumer 
behaviour. In SWUM algorithm, Hash based approach 
with Message digest algorithm and association rule 
mining are used together. The Hash Based approach 
decreases the size of candidate set through filtering any k-

item set whose corresponding hashing count below the 
threshold and instead of scanning whole data base only 
those items to be scanned that occurs frequently. Use of 
MD5 secure the data (data integrity, confidentiality, non-
repudiation, authorization ) and also it compress the data 
and encoding and decoding the data is done in the 
proposed work, it shows improvement in execution time 
and utilization of space and generating the number of 
rows for analysis.  

Steps of Algorithm 
Step I:    Reading of Raw data 
Step-II:  Apply Data Cleaning and session Identification 
Method 
Step-III: Apply Secure Pattern Discovery Algorithm 

 Activate and Initialize the variables & functions
 Read the log file stored in the dataset
 Apply Hashing Encryption (MD5) and encoding

the data
 Create initial item set from a hash table
 Apply association rule mining
 Setting support count of item set
 Setting the itemset according to minimum

support count
 Create a result containing itemset and their

support count.
 decode  all data
 Check all the matching data with the main file.
 If it matches than create a resultant file.
 Creation of Resultant file

Step-IV:  Pattern Analysis 
Step V:   Prediction of Consumer Behaviour 

V. EXPERIMENTAL RESULTS &
PERFORMANCE EVALUATION OF PROPOSED 

ALGORITHM (SWUM-PCB) 

We implemented the proposed work on the real raw data 
(weblogs) of website www.viralsach.xyz. The description 
of Raw data collected and division of data obtained after 
preprocessing into number of sets is shown in table-I . For 
the purpose of performance evaluation, both proposed 
(SWUM-PCB) algorithm and basic Apriori have been run 
on the same platform. Programming is done in Python 
version greater than 3.0 and a working IDE like IDLE, 
Spyder (preferred).  
The experimental runs have been conducted on different 
data set i.e. Data set I, II, III & IV(shown in Table-1)at 
various minimum support count &taking some parameters 
in consideration such as Data security (data integrity, 
confidentiality, non-repudiation, authorization, 
Availability, data Freshness ), execution time, memory 
usage and predicting of consumer behaviour in terms of 
generating rows under consideration.. Results obtained 
are very large so in this paper some of the results are 
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shown of two different sized datasets. It has been found 
that the proposed algorithm always takes less time than 
basic Apriori and the interesting information can be 
mined in a shorter time. Difference in execution time for 
data set –I and data set-II is shown in Figs-1&2. 
It is shown in Figure –1, Time taken by Apriori algorithm 
is very high as compared to Proposed algorithm. At 
minimum support level 50 , Apriori algorithm takes 
3998.453 seconds where as proposed algorithm taken 
only 52.29 seconds .similarly at minimum support 80 , 
SWUM-PCB takes 20 seconds only which makes 
proposed method as an optimum solution. 

Table-1: Description of Data for Experiment  

Fig. 1. Difference in Execution Time for Data set-I 

Fig. 2. Difference in Execution Time for Data set-II 

Similarly SWUM-PCB takes less execution time for data 
set-II consisting of 10567 rows as shown in fig 2. It takes 
10.19 seconds at 50 minimum support count and Apriori 
algorithm takes 558.39 seconds . 

Fig. 3. Memory Usage for Data set-III 

S.No. Description Size(rows) 

1. Raw Data Collected 33172 

2. Data after Preprocessing 18216 

3. Data Set-I 18216 

4. Data Set-II 10567 

5. Data Set-III 6567 

6. Data Set-IV 2567 
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Fig. 4. Memory Usage for Data Set-IV 

Figs-3&4 depicts the difference in memory usage by both 
algorithm for data set-III & IV.  Due to use of hash table 
and Md5 which compress the data and maintain the 
security of data and thus increase the efficiency of 
proposed system and give the result in less time. So also 
provides results in less memory usage. For checking of 
memory usage, memory function is applied on both 
algorithms which shows less processing time and memory 
usage. 

Fig-5: Difference in execution at Best Minimum Support Count 

Figs-5 &6 shows the difference in time and generating 
number of rows for different data set at best minimum 
support count. If minimum support threshold set to high, 
data covered will be less and less associations can be 
formed. If minimum support set to low, data covered will 
be more and many associations can be formed. Increasing 
amount of records, Apriori algorithm takes longer time to 

generate frequent item set as compared with proposed 
method. After selecting best minimum support count, the 
difference in time, memory and generating number of 
rows for prediction of consumer behaviour is obtained. 
Prediction of consumer behaviour and generating frequent 
pattern by the proposed algorithm (SWUM-PCB) is very 
efficient and give high searching accuracy rate in less 
time to find the associations for particular IP address. 
Exact association to visit the specific page for the 
consumer IP address is obtained in a better way. 

Fig-6: Difference in generating number of resultant rows 

Table –2 Comparison between Existing Algorithm and Proposed 
algorithm (SWUM-PCB) 

Parameters Existing Apriori 
Algorithm 

Proposed Algorithm 
(SWUM-PCB) 

Methodology Association Rule 
Mining 

Hash table, Message 
digest Algorithm 

(MD5), Association 
Rule Mining. 

Memory 
Consumption More Space Less Space 

Size of Item Sets Not useful for large 
Item set 

Useful for a large 
amount of item set 

Time More time to scan 
database Less time 

Number of Iteration More Number of 
Iteration 

Less number of 
Iteration 

Data Base Scan 
Not Reduces 

unnecessary data base 
scans 

Reduces unnecessary 
data base scans 

Data Security No 
Yes (Data Integrity), 
providing Encoding  

and decoding 
overhead More less 

Searching time of 
predicting Results More Time Less time 

Application used for Market Based 
Analysis 

Web Intelligence, 
Predicting Consumer 
browsing behaviour, 

Market--based 
Analysis ,Decision 

Making 
Computation Cost More Less 

Resultant Data More Less 
Efficiency Less More 
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VI. CONCLUSION

Web usage mining is an essential tool for website based 
organizations. The conventional Apriori algorithm is used 
by the many researchers but it takes more execution time 
and more memory usage. The current researcher in this 
paper presents a methodology which not only provides the 
result in less execution time and by consuming less 
memory usage due to the utilization of MD5 and hash 

based approach with encoding scheme together. The 
proposed algorithm (SWUM-PCB) i.e. secure web usage 
mining technique to predict consumer behaviour is very 
simple for producing the secure, efficient, accurate, fast 
results in comparison to the existing algorithm. The 
existing algorithm relies on mathematics so it is less 
robust. In the proposed algorithm, there is no need to 
maintain the separate database and no need to mine the 
data separately. As the technology is changing day by 
day, our proposed system contributes high robustness and 
can cope up with the advancement of technology.  
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Abstract— Quantum Computing is new standard which 
will contribute computational efficiency on to the many 
operational methods of classical computing. Quantum 
computing motivates to use of quantum mechanics such as 
superposition and entanglement for making new standard 
of computation which will be far different than classical 
computer. The quantum computing concept need to 
understand Qubit which is nothing but Quantum Bit that 
differs quantum computing from classical computing. 
Classical bit, which can be either Zero 0 or One 1 in single 
state at a time moment, a Qubit or Quantum Bit can be 
Zero 0 and One 1 at same time called as in superposition 
state. Quantum Computers will use quantum superposition 
and quantum entanglement are the two basic laws of 
quantum physics principles. Computational tasks which 
are non-computable by classical machine can be solved by 
quantum computer and these computational tasks defines 
heavy computations those expects large size data 
processing. Machine learning on classical space is very well 
set but it has more computational requirements based on 
complex and high volume data processing. This paper 
surveys quantum computation and machine learning 
integration will make sense on quantum machine learning 
over the various classical binary machine learning methods 
for better analysis and prediction for voluminous data and 
information processing. 

 Keywords— Qubit, QML, Supervised ML, Bloch Sphere, 
Superposition, Entanglement. 

I. INTRODUCTION 

Quantum computing and machine learning is well 
established on classical computers and researchers are 
still working on improvement of ML algorithms. First 
section of paper briefs on quantum computing concept 
qubit and quantum mechanisms such as superposition 
and entanglement. Next section of the paper will do 
survey and comparison analysis of  quantum machine 
learning and its need. Classical machine learning has 
some computational difficulties in terms of operational 
methods of classical computer. Proposed techniques in 
quantum computing domain will overcome 
computational difficulties and represent data on very 
high dimensional feature space by making use of 
quantum mechanisms. Quantum mechanics such as 
superposition and entanglement will help to represent 
and process data on higher dimensional space which will 
make sense of how quantum machine learning will 
reproduce better results over classical ml methodologies. 

II. CONCEPT OF QUANTUM COMPUTING

To understand quantum concept, we should be brief on 
following points: Quantum Qubit, Superposition, 

Entanglement. The benefits of quantum computers 
motivate the standard by introducing qubit or a quantum 
bit, the Quantum information called as Quantum bit. 
Single number has 0 or 1 specifies the state of a bit in a 
classical digital computer. So classical bit can be having 
state 0 and 1 at one-time moment. Classical binary data 
and information is string of zero 0 and one 1. An atom 
might represent a quantum bit and electrons, photons 
will be used for state formation of qubit. Qubit is a 
powerful bit having multiple states within it based upon 
superposition and entanglement principle.1 qubit is in 
having two different states, which can also be denoted 
as 0 and 1 at same time moment. 2-qubits can have 4 
states as (00, 01, 10 and 11) at same time moment. 
Similarly, 3-qubit has 8 states as (000, 
001,010,011,100,101,110,111) at the same time and so 
on for n-qubit the states will be 2n. Quantum mechanism 
is motivation behind proposed quantum machine 
learning. Quantum mechanism will have benefits on 
operational limits of classical computers. The 
probability for each state is α and β. Two-qubit quantum 
computer thus requires four amplitudes.  

A. Quantum Bit or Qubit
On Classical Computers, data and information of data is 
in terms of Classical 0s and 1s, and the concept that 
carries such information is called a "bit" or called as 
`ON as 1' and `OFF as 0' bit. A Classical bit can be in 
either a 0 or 1 state at any one-time moment. A quantum 
computer proposed new standard in terms of mechanism 
that is a quantum bit" or "qubit" instead of a classical bit 
0 and 1. A qubit also makes use of two states (0 and 1) 
to hold data and information, but in contrast to a bit, in 
this superposition state, a qubit can take together states 
of 0 and 1 simultaneously at any one moment. In similar 
way, two qubits in this state can provide the four values 
of 00, 01, 10, and 11 all at one time and 3-qubit can 
have eight states such as (000,001......111). Bloch sphere 
is single qubit representation as shown in diagram. 
Bloch sphere represents 1 qubit space in which electron 
will spin in up position is activation state represented as 
`1' and electron spin in down position will represented 
as `0'. Sphere representation of Qubit is well known as 
the Bloch sphere, and it will visualize the state of a 
single qubit. Fig. 1 shows 1-qubit Bloch sphere 
representation with real value amplitudes.   
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Fig. 1. 1-Qubit state representation with real value as an amplitude 

B. Superposition
Atom is tiny and very small chemical particle which will 
change the whole definition of classical to quantum 
mechanism. Data on classical machine is represented by 
a single atom that is in one of two states denoted byj0 > 
and j1 >. A single bit of this form is known as a qubit 
nothing but Quantum Bit. Qubit implementation utilizes 
two energy levels of an atom is called as superposition 
mechanism which definitely makes comparison between 
classical and quantum Machines. Electron spinning up 
direction is excited state represented as |1> and a ground 
and null state representing |0> A single or 1- qubit is 
superposition of the two states denoted by the addition 
of the state vectors:  

Ψ= α|0>+β|1>      Eq.1 
Ψ is superposition of two states 0 and 1 for 1 qubit 
accordingly Ψ state will measured for multiple qubits as 
per mechanism. 
2- qubit state is represented in following manner, four
states and shown in fig. 2 

Ψ= α1|11>+ α2|01>+ α3|10>+ α4|11>               Eq.2 
Where, α and β are complex numbers. a n-bit qubit is 
superposition of 2n-states at One moment of time shown 
below in Equation. 

Ψ=α1 |000 > + α2|001 > +….  + αn-1|110> + αn|111 > 
 Eq. 3 

C. Entanglement
Quantum entanglement is one the fundamental and 
strong quantum physics mechanism of quantum systems 
to define correlations between states within a 
Superposition. Qubits cannot be separated once they are 
getting entangled with each other. after entanglement on 
multiple particles Qubits are going to behave and react 
with each other as per their entangled rule which is 
applied. Fig. 2 shows quantum entanglement for 2 
qubits and which is the superposition of four states. 
Quantum entanglement is one of principles of quantum 
physics, and which is really very complex to understand. 
Entanglement which is Linking of multiple qubits 
together to show superposition states on higher 
dimension. Qubits are entangled with each through the 

action of laser to connect them. Once after entanglement 
they are in intermediate state of behavior with each 
other. But then after qubit can separated with any 
distance but they will be remaining entangled with each 
other. 

Fig. 2. Qubit Quantum superposition and entanglement 

D. Quantum gates
Quantum gates are used to represent states and 
superposition between the qubits. A quantum circuit 
operating on a small number of qubits. Quantum logic 
gates are reversible, unlike many classical logic gates. 
Quantum computing will use logic gates and this gates 
are having different purposes. Like, Hadamard gate will 
gives superposition of 1qubit, Pauli-X will require to 
rotate in x-direction, also Pauli-Y will rotate in Y-
direction. Controlled Gates will work on 2-qubit and 
more to measure second Qubit. Table 1 shows quantum 
gates overview and what will be the input provided to 
the gate have shown.  

TABLE I. QUANTUM GATE EXAMPLES 

Gate  Input Classical 
gate Description 

Hadamard gate 1 qubit None 
Creates 

superpositio
n 

Pauli-X gate 1 qubit NOT 
GATE 

X-rotation 

Pauli-Y gate 1 qubit None Y-rotation 

III. QUANTUM ENHANCED ML
 Quantum computers will supercharge the classical 
machine learning algorithms. Quantum computing will 
perform such tasks which classical computer cannot on 
operational ability of machine. Quantum machine 
learning is capable to consider higher dimension feature 
space such as n-dimensional feature space. Classical 
machine learning can plot data on multiple dimension 
but it would take more time and sometimes it will fail 
on operational power of system. Quantum Machine 
learning will perform complex analysis and prediction in 
terms of weird pattern generation. Complex and high 
dimensional pattern generation will be not possible on 
classical machine at some extent. Quantum ML will 
speed up the task of big data processing to achieve 
accuracy more than tradition approach of ML. 

275



Quantum computing and machine learning survey:On future trends to dominate classical machine learning with 
enhanced feature space for better accuracy on results. 

Proposing quantum machine learning algorithm: a new 
era of computing. Quantum computer can analyze vast 
amount of data and predict certain result in very less 
time in comparison with traditional computers such as 
digital and high performance computers. These machine 
are still taking longer time to predict accurate analysis. 
By proposing quantum machine learning algorithm, the 
model which will predict pattern in very short time with 
excellent accuracy. Quantum machine learning will help 
to generate and model system which will give faster 
result on classical machine. 

Fig.3. Quantum space data representation and comparison with 
classical machine learning. 

A. Quantum ML research domains
1. Quantum Whether Forecasting: In this

application dataset formation will be on real
time basis. also forecasting data will be
required real time processing which will
predict result in faster manner. This application
currently using GPU processing. forecasting
will process and analyse Rain, Temperature
and other climate related data. This real time
data has very big size so processing will be also
time consuming. Quantum computing in
whether forecasting would overcome this
difficulty in computations.

2. Drug Discovery: Quantum computing and
machine learning will be playing very
important contribution in this field also.

3. Quantum Satellite Image Processing: Image
processing will be best set classical application
also giving good performance on
supercomputers. But there are certain image
types those are very big size such as Satellite
images. Quantum satellite image processing
would be more time efficient.

4. Quantum Social network data Analytics: Data
gathered on various social networking sites
such as Facebook, Twitter, Instagram will have
vast volume. Not only text data analytics but
also multimedia data analytics on real-time
basis can be made. Quantum computer can also
take challenge to process this type of data.

5. Disaster Management: Disaster data such as
Earthquake, Flood, Land Sliding requires

before time predictions. Quantum computer 
can really do its good in it.  

6. Cryptography: There is lot of research
happened in past two decades in cryptography.
CPU and GPU are currently involved and
contributed in various cryptography techniques.

IV. LITERATURE REVIEW
F. Ablayev and M. Ablayev [1] in 2019 have proposed
quantum methods for ML and also highlighted on
available quantum tools in initial part of paper.
Supervised ML methods in classical model are
described. Last section of research paper describes
classification and clustering algorithms. Quantum
representation of ML standards proposed on quantum
tools such as Grover search algorithm and its variant.
ProjectQ, Quiskit, Rigetti, Quipper are the technologies
proposed in the literature survey. Decision Tree(DT)
and Branching Program(BP) are considered as models
of computations as deterministic version of machine
learning classification algorithms. Classical and
quantum complexity analysis and comparison have
shown in last section of paper.
[2] proposed in as continuous research on [1] on
quantum ML tools. F. Ablayev and M. Ablayev surveys
QML for classification and discusses the quantum
nearest neighbor algorithm(NN) algorithms. Next
section highlights the QNN algorithms gives quadratic
time speed-up over classical algorithms. Quantum
neural network is beneficial on time scale compare to
classical NN. Literature review in this paper consist of
two parts, quantum tools", here it presents some
fundamentals and several quantum tools based on
Grover search quantum algorithm. Grover search is well
known quantum search algorithm. Second section of
paper discusses classification problems in ML that that
can be enhanced with quantum technology. This paper
enlightens supervised learning algorithms as
classification problems to elaborate and speed up by
making the use of quantum tools.
[3] Quantum information processing, Molecular science,
and atomic physics will require robust control design
and which is key task in quantum technology. In this
paper, multiple samples and mixed-strategy DE
(msMSDE) algorithm is proposed. This algorithm is
also called as improved dimensional algorithm. author
proposed to search fields for quantum control problems.
In this algorithm (msMSDE), is highlighting on
mutation operations. Fitness evaluation method for
mutation operation requires to use multiple samples and
its mixed strategy for performance measures. Author
wants to convey that the msMSDE algorithm is best fit
for control problems. This work discussed the Optimal
universal quantum machine's performance. Proposed
research is using quantum qudit which quantum partical
on n-number of state. Qudit is more powerful than qubit.
The state discriminating of a qudit is begins from a set
of templates states collected. Training set which is used
is classically available and requires some global
information for processing data. Realistic modelisation
approach is quite hard to make up. Quantum state
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absolute information is not accessible because of 
random states of qubit. Structural properties of quantum 
states are available. Scenario is explained with quantum 
communication. In Quantum communication, receiver is 
unaware of transmitted state, but has classical 
knowledge on the code used by the sender. Quantum 
learning machine requires to deal with quantum data and 
quantum processor however classical machine learning 
is dealing with classical data and classical processor.  
Quantum reinforcement learning concept, tools and 
methods are proposed [4]. Which will give idea about 
how reinforcement learning can be better on quantum 
platform. 
Daoyi Dong and Chunlin Chen have proposed Quantum 
Reinforcement Learning. In this paper, QRL is proposed 
based on the concepts and theories of quantum 
computation in comparison with classical reinforcement 
learning algorithms in terms of exploration and 
exploitation, low learning speed. Quantum physics 
principle superposition motivates to introduce a 
framework of value updating ridge regression algorithm. 
The state in traditional reinforcement learning is looked 
upon as the Eigen state (Eigen action) in Quantum 
reinforcement learning. The state quantum superposition 
state, and the eigen state (eigen action) can be obtained 
by randomly observing the simulated quantum state 
according to the collapse postulate of quantum 
measurement. The probability Eigen state is determined 
by the probability amplitude. Trade-off in exploration 
and exploitation and can also speedup learning. In this 
paper novel idea will promote related theoretical and 
technical research.  
[6] This paper proposed continuation of research on
msMSDE algorithm to solve three classes of quantum
robust control problems. Mutations are used for fitness
evaluation using ms. Problem such as open
inhomogeneous quantum ensembles and the consensus
problem of quantum networks with uncertainties,
msMSDE shows excellent performance in it. This paper
highlights on practical implementation of msMSDE on
fs laser. Good TPA signal generated by using proposed
technique. Thus, it will manage and control CH2BrI
fragmentation. In future research of paper proposed
with, the use of DE for quantum control engineering.
Comprehensive comparative investigation is proposed
for control of molecule optimally and also compared
different computation algorithm and its variants.
[8]Author stated that in this work construct Quantum
Artificial Neural Networks. QNN which is exponentially
increases the QML algorithm.
[9] This paper surveys literature on Big data analytics in
quantum technology and quantum machine learning and
current research in this work. Paper highlights on
various machine learning techniques depends on logic of
learning methods. Ahead section of paper discusses
Quantum supervised and unsupervised machine
learning. Compared with classical supervised and
unsupervised machine learning techniques. Paper
discusses more on disadvantage existing Machine
learning techniques and tools and the benefits of the
quantum computing in big data analytics is modelled.
Quantum machine learning has great challenges in the

information processing and data science. Quantum 
computing is still has infancy because of the Quantum 
computers hardware availability and access for 
implementation of algorithm and simulation of it on 
quantum machine and unavailability of necessary tool. 
Currently lot of research is going on in this field. 
Proposed algorithm is using big data in healthcare 
sector. This types of dataset have various formats such 
as text, complex images, sensor based live data, and live 
video streaming data. Quantum (Photons) is basic unit 
of quantum architecture, big data can be processed by 
considering heterogeneity in data. When this paper has 
published, quantum machines were unavailable so that 
theoretical concept modelling is done.  
Quantum ridge regression is proposed. proposed work 
shows how ridge regression achieved exponential 
speedup over classical ridge regression standard. [10] 
Author discussed on various methods of machine 
learning and techniques to evolve these menthos using 
quantum tools and techniques. Paper also discussed 
about available platforms on which simulation can be 
done. [11] 
[12] Shabir Ahmad have proposed a descriptive data
analysis approach and also predictive analysis is
discussed. Proceeding explorer collection and analysis
of waste management data and managing in-time waste
information. Proposed approach performance is
evaluated using a real waste dataset of Jeju Island, South
Korea. Quantum Geographic Information
Systems(QGIS) software is collecting data based upon
geographical map by placing virtualized waste bins.
Performance evaluated in terms of Mean Absolute
Error(MAE), Root Mean Square Error (RMSE), and
Mean Absolute Percentage Error(MAPE). Performance
results predictive analysis models optimize waste
management operations.
In this paper, reviews on the advance technologies

including Machine Learning, Quantum Computing and
Quantum Machine Learning, and proposed use of all
this in 5G communication network. First section
discusses about 5G services and open research
challenges in 5G communication. Next section will have
more discussion on the state-of-the-art of quantum, QC-
assisted, ML-assisted, QC-assisted ML, and QML-
assisted communications. Last section proposed, a QC-
assisted ML and QML for 6G communication networks.
Proposed framework, guarantees use of new
technologies, open research problems, and future
research directions. Finally, enabling technologies for
network-infrastructure, network-edge, air interface, and
user-side of the proposed 6G framework have been
identified and discussed. [13]
[14] quantum computing in drug discovery is proposed
and potential of research has been discussed by authors.
Quantum support vector in big data classification is
studied and proposed in paper [20] which will highlight
on research aspect of support vector machine for
voluminous dataset and comparison with classical
support vector is mentioned. [21] enlightens on again
experimental evolution of support vector machine in
quantum space by making use of quantum computing
tools.
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A. Comparison
Quantum technology evolved recently and there are 
many areas of classical domain can regenerate on 
computational speedup.  Survey papers are digging the 
research in quantum technology and quantum machine 
learning. 

1) [1] and [2] are showing how quantum technology
will work in supervised and unsupervised learning and 
mathematical models and tools for methods. 

2) Most of the papers have discussed quantum
implementation on qiskit which requires following 
points. 

a) Quantum tools: required for model formation.
b) Mathematical model: which will define

quantum implementation for machine learning methods. 
c) Descriptive model: few papers have proposed

descriptive approach for quantum methods . 

Overall discussion focuses on how quantum learning 
will be time efficient and computationally better over 
classical ml models. Various application such as 
Machine learning in data related to molecular science, 
networking standards are used and quantum computing 
have proposed in these specific domains. This rigorous 
survey is helping out to find research gap in quantum 
and classical machine learning standard in some extent.  

B. Motivation of Quatum computing in ML
Based upon above literature review following points are 
proposed under gap deification. 

1. Classical ML have computational complexities on
classical machines in terms of complex pattern
generation on reduced computational time.

2. Weird pattern generation which classical computing
cannot do.

3. Quantum classification and clustering for enhanced
prediction on higher dimensions of data.

4. Quantum efficiency and scalability on more
powerful computational standard.

5. Data and information processing to achieve more
computational speed.

6. Quantum data analytics for real time and faster
result generation with accurate analysis and
prediction for big data processing.

C. Platforms available for quantum work
Quantum hardware is available for simulation for all 
public users by various vendors. IBM Quantum cloud 
experience is giving better services and access to the 
quantum hardware. RIGETTI Quantum machines are 
available online we can access these machines from our 
classical machine. These services can allow us to work 
on Quantum PAAS platform. IBM Q is branch of IBM 
Quantum Platform which is well-known platform to 
give quantum computer access on cloud basis in terms 
of Platform as service (PAAS). IBM Q platform [38] is 

available to general public as well as IBM clients with 
free of cost, which is available through the cloud. 
Recently in July 2020 IBM organized Global Summer 
School for Knowledge seekers to explore on practical 
implementation of Quantum Algorithm on their 
quantum machines. Any user can access the circuit 
composer, which allows one to design quantum circuits. 
IBM has given a 14-qubit model and it is available to 
the general public, while their 20-qubit model has been 
given for IBM Q clients. Development can take place 
through Qiskit and packages are available and 
compatible on anaconda platform, which is an open-
source quantum programming framework which we can 
use to write programs as well to code circuit composer. 
[33]  

CONCLUSION 
Quantum Mechanics is fundamental theory of physics 
which is powerful than classical physics mechanism. 
Quantum mechanics is used to build weird analysis for 
complex pattern generation in data. Quantum systems 
can generate complex patterns that are very hard to 
generate on classical machines mechanism. But 
quantum systems can also learn and recognize the 
patterns that can't be recognized classically. And the 
reason that they can do this is that quantum computing 
and quantum mechanics is all about linear algebra. 
Quantum ML can be built on many other parameters 
such as hyperplane generation on high-dimensions 
feature space, multiclass classification, faster vector 
generation. Not only Supervised learning, unsupervised 
and reinforcement also will show good quantum 
performance. 
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Abstract — Images and videos have always been 
susceptible to either damage due to human or natural 
factors such as motion blur, noise, camera misfocus, 
weather conditions, etc. In this project, our purpose is to 
tackle the problem of recovering and enhancing degraded 
images. The degradation in images is most of the time in 
the form of either blur, noise, or tears in the image. 
Traditional image restoration and enhancement 
techniques are surveyed to provide more insight into the 
nature of the problem.  In recent years, there’s been an 
increase in the use of deep learning-based methods for 
tackling these problems and are shown to out-perform 
traditional techniques. In this project, we explore and use 
these deep learning-based models to provide solutions for 
4 different common problems such as images degraded 
due to different weather factors, images having either 
dead pixels or tears in them, image without any color 
information i.e. grayscale images and images having small 
dimensional structure i.e low-resolution images. Image 
restoration is a classic low-level vision problem, aimed at 
the reconstruction of high-quality images from distorted 
low-quality inputs. Image enhancement is about 
improving the perceptual experience of images for human 
viewers or providing ‘better’ inputs for other automated 
image processing tasks. Using a deep learning-based 
approach helps us in better formulating the solutions for 
these tasks. 

Keywords — Image Colorization, Image Dehazing, Image 
In-painting, Image Super-resolution, Deep Learning, 
Convolutional Neural Network, Generative Adversarial 
Network. 

I. INTRODUCTION

Image restoration is the process that is used to restore 
old, broken, dead pixels, and physical images into new 
good quality, repaired images into digital form. It 
includes processes like image in-painting, image 
colorization, etc. 
Image Enhancement is the process in which remove 
impurities present in an image as well as improving its 
quality also. It includes processes like image dehazing, 
image super-resolution, etc. 
Doing this restoration and enhancement requires a lot of 
human effort and good knowledge of image editing and 
manipulation along with high power computing 
resources with good software also. Our project is a 
combination of both Image restoration as well as 
enhancement using Deep Learning which leads to 
minimizing human effort and can generate the same or 
better quality output in less time. The different 
techniques used are: 
 Image Colorization is the process of taking an input

grayscale (black and white) image and then producing
an output colorized image that represents the
semantic colors and tones of the input.

 Image Dehazing includes tasks such as removing
weather or natural impurities from the image,
focusing on actual real-world things to make the
image more attractive.

 Image Inpainting is the process of reconstructing
damaged/missing parts of an image.

 Image Super-resolution is a process of enhancing or
increasing the resolution of an input image with
minimal degradation in quality.

II. LITERATURE REVIEW

A brief review of Image Restoration [1] techniques with 
different methods and evaluation of those methods is 
given in it. Different methods and models to remove 
blur, noise, distortion, etc from images are provided in it. 
Image In-Painting is the process of completing or 
recovering the missing region in the image or removing 
some objects added to it. Image In-painting is the 
technique of reconstructing the damaged or missing part 
of the image. The use of partial convolutions [2] is 
working well in situations when the degradation present 
is irregular or free-form fashion. 
Image dehazing is a highly desired task in various image 
processing and computer vision applications that aims to 
lessen haze effects in a hazy input image. 
Image Dehazing is due to weather conditions image 
quality degrades and to remove this image dehazing with 
the help of computer vision is described and various 
evaluation methods are also shown and compared as 
well. Future research directions are also mentioned in it. 
Following the simplified hazy image degradation model, 
to achieve a reliable haze removal system, two 
significant estimates are required: transmission map (t) 
and atmospheric light (AL). 
Image colorization is an image processing technique for 
colorizing grayscale or B/W images and videos. 
Recently, deep learning techniques progressed notably 
for image colorization. 
Image Colorization is performed by using CNN and 
useful hints. This process converts black & white or 
grayscale images into colored ones with proper coloring 
according to hints and the colorized image is received as 
an output of this process. 
Image super-resolution is the process of converting low-
resolution images to high-resolution images in a realistic 
way by combining multiple images and producing better 
HD images as output in less time. There are many 
methods that work on a single image and generate good 
results using deep learning methods. 
Supervised machine learning approaches, on the other 
hand, learn mapping functions from low-resolution 
images to high-resolution images from a large number of 
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examples. Super-resolution models are trained with low-
resolution images as input and high-resolution images as 
targets. 

III. OBJECTIVES

The objective of our project is to provide a single 
application for problems such as low-resolution images, 
image tearing, black and white images, effects of 
weather conditions.  

The end goals of this project are to provide the following 
solutions: 

A) Image in-painting methods to help with the
removal of tears or unwanted objects in an image.

B) Image super-resolution techniques to help with
increasing the resolution of low-resolution blurry
images.

C) Image dehazing to help in recovering for removing
effects of weather conditions such as fog, dust,
mist, etc.

D) Image colorization techniques to help in
converting grayscale images to color images.

IV. PROPOSED SYSTEM

The proposed system is divided into four parts. Which 
can be separately used as per requirement or 
sequentially. Parts are as follows: 

A. IMAGE COLORIZATION
The task of automatic image colorization is the process
of taking an input grayscale (black and white) image and
then producing an output colorized image that represents
the tones and semantic colors of the input. Since image
colorization can be considered as an image-to-image
translation problem that works by mapping a high
dimensional (grayscale) input to high dimensional
(colored) output it brings into consideration that not only
we need to be able to reconstruct the original image
dimensions but also to provide the color information for
each pixel.
In recent years, there have been many research papers
using deep learning-based approaches to tackle this
problem. In this paper, we are using a deep learning-
based approach that utilizes a GAN[3] based architecture
as suggested in the paper[7] along with using the
L*A*B*  color space for the input images as opposed to
using RGB images that are susceptible to small
perturbations in intensity values.

NETWORK ARCHITECTURE: 

The GAN-based architecture is made up of a generator 
and a discriminator network. For the generator network, 
we use a convolutional network that is made up of an 
encoder and a decoder part. Due to an information 
bottleneck in between, the features from the encoding 
path are concatenated with the corresponding decoder 
layer output in the expansive path of the network. This 
helps in the flow of the low-level information in the 

network. This also makes the input and output share the 
locations of prominent edges in grayscale and colored 
images. These types of architectures are called U-Net[8].  
The discriminator network has the basic architecture as 
the encoding path of the generator, with each layer 
consisting of a Convolutional, a Batch Normalization, 
and a Leaky ReLU layer as the number of channels 
increases from in powers of 2, from 64 to 512 on each 
step forward.  
Recently many of the prominent pre-trained image 
classification models are great at determining the shapes 
and textures in images within their first few 
convolutional layers of the model. In this work, we use a 
pre-trained Resnet-34[9] architecture as the backbone of 
our generator network, this helps the generator network 
to learn quickly and effectively determine the 
differences in the structure and semantics of different 
objects in the image.  

METHODOLOGY: 

The dataset used for this project is the training images 
from the COCO2014[10] dataset. We randomly sampled 
over 10000 images from the dataset for our training 
purpose. The input and output image sizes are 256x256. 
The model has been trained in two stages. In Stage 1, we 
train only the generator of the model in a supervised and 
deterministic manner using an L1 loss for 100 epochs 
with a learning rate of 0.0002.  
This warm-up training helps the generator to avoid 
starting from scratch and helps in avoiding sudden 
fluctuations and instability during the early stages of the 
training. This is because, neither the generator nor 
discriminator knows anything about the task at the 
beginning of training. 
In Stage 2, the generator is then trained with the binary 
cross-entropy log loss and pixel (L1) loss. The 
weightage for pixel loss is taken as 100.0 which forces 
the generator to produce images similar to the ground 
truth. We start with a learning rate of 0.0002 and 0.0004 
for the generator and discriminator respectively and 
decay the learning rates by a factor of 10 whenever the 
loss function starts to plateau. We trained it for 200 
epochs and stopped training when there wasn’t any 
noticeable improvement in the results. We used the 

281



Image Restoration And Enhancement Using Deep Learning 

Adam[20] optimizer with 0.5 and 0.999 values for beta1 
and beta2 respectively for both stages of the training. 

EXPERIMENTATION  RESULTS: 

For performance measurement, we use the mean 
absolute error (MAE) and accuracy metric. MAE is 
computed by calculating mean of the absolute difference 
between the generated and source images on a pixel 
level for each color channel. Accuracy is the ratio 
between the number of pixels having the same color 
information as the ground truth image and the total 
number of pixels. Any two pixels are considered to have 
the same color if their underlying color channels lie 
within some threshold distance epsilon (ε). 

TABLE I. EXPERIMENTATION RESULTS OF COLORIZATION 

Epsilon (ε) Mean Absolute Error Accuracy 

2% 11.2 22% 

5% 8.6 53% 

QUALITATIVE RESULTS: 

B. IMAGE DEHAZING

The task of single image dehazing is a fundamental low-
level vision task. The problem of images obtained under 
a haze or the existence of smoke or any other weather 
conditions has serious color attenuation, low contrast 
and saturation, and poor visual effects. These images are 
often subject to color distortion, blurring, and other 
visible quality degradation which affect various systems 

that rely on optical imaging instruments, such as aerial 
photography systems, or other visual tasks such as 
object detection, tracking, etc. 

NETWORK ARCHITECTURE: 

In this work, we use an end-to-end convolutional neural 
network as suggested in this paper[21]. This paper utilizes 
techniques such as skip-connection and the attention 
mechanism to design a basic block consisting of 
multiple local residual learning skip connections and 
feature attention. This helps in improving the model 
performance and also allows us to train deeper and 
stable neural networks. The model architecture is made 
up of an end-to-end feature fusion attention layer that 
uses the novel feature attention module consisting of a 
channel and pixel attention mechanism. These are used 
to help give unequal weights to different image depths 
and pixel positions of the image. The argument for 
having an unequal weighting is that the haze unequally 
affects the image, i.e the degradation at different depths 
and different positions in the image is not the same. The 
use of the attention mechanism helps us to find and give 
more weightage to the portions of an image that have 
considerably more degradation than the rest of the 
image. For our use-case, we use a network that consists 
of 3 group architectures each containing 12 basic blocks 
with local residual learning. The basic blocks are made 
up of skip connections and the feature attention module. 

METHODOLOGY: 

The dataset used for this project is the RESIDE[22] 
outdoor training set which contains 72,135 synthetic 
hazy images with corresponding ground truth images, 
Due to model complexity and resource constraints we 
utilize 8000 images for training. For evaluation 
purposes, we use the standard SOTS dataset which 
consists of 500 images. The model was trained on an 
RGB image and we augment the dataset by randomly 
applying different 90 degree spaced rotations and 
occasional horizontal flips. The model takes a 240x240 
dimensional hazy image as input. The model is 
optimized using the Adam optimizer and trained using 
an initial learning rate set to 0.0001.  
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We adopt the cosine annealing strategy[23] to adjust the 
learning rate which adjusts the learning rate as training 
progresses. The model is trained for a total of 50000 
steps. We train the model with an L1 loss which 
achieves a better performance than L2 loss in terms of 
PSNR and SSIM metrics. 

EXPERIMENT RESULTS: 

We evaluated our model on the Synthetic objective 
testing set (SOTS). 

TABLE II. EXPERIMENTATION RESULTS OF DEHAZING 

Model PSNR SSIM 

Ours 28.52 0.9620 

Original 33.57 0.9840 

QUALITATIVE RESULTS: 

C. IMAGE IN-PAINTING

The process of reconstructing damaged/missing parts of 
an image is known as Image In-painting. This can be 
extended to videos easily. The plethora of use cases has 
been made possible due to image in-painting. 
The goal of in-painting is to provide a visual and 
semantic consistency. We train a neural network to 
predict missing parts of an image and in-paint those 
parts with proper color and features. 

NETWORK ARCHITECTURE: 

The image in-painting model consists of partial 
convolution at both encoder and decoder layers for 
better predictions of missing pixels. Due to an 
information bottleneck in between, the features from the 
encoding path are concatenated with the corresponding 
decoder layer output in the expansive path of the 
network. This allows the flow of low-level information 
in the network. This also makes the input and output 
share the locations of prominent edges in masked and in-
painted images. This architecture is called U-Net. The 
size of an input image and mask decreases from 
256x256 to 4x4 in the encoding layer while the number 
of features extracted are increased in powers of 2 and at 
the decoding path the input is upscaled using transposed 
convolutions by size of 2 at each step along with 
concatenation of outputs from the corresponding 
encoding layer. 
When the image and mask size is 4 it easier to fill the 
missing portion with a better-predicted value and 
afterward the size of the image is scaled up to 256 back 
to give the output in the same size of the input. Figure 3 
below shows the basic UNet architecture for 512x512 
sized image in-painting, but currently, we have created a 
similar type of model for 256x256 image due to resource 
constraints. 
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METHODOLOGY: 

The dataset used for this project is the training images 
from the COCO2014 dataset. We randomly sampled 
over 10000 images from the dataset for our training 
purpose. The input and output image size is 256x256. 
We created a random mask on the train and test dataset 
images of random thickness and at random places inside 
the image. The model has been trained in two stages. In 
Stage 1, we train the PConv2D model having batch 
normalization enabled at both encoder and decoder 
layers for 200 epochs with learning rate 0.0001 and 
Adam optimizer. In Stage 2, we disable batch 
normalization in all encoder layers for 200 epochs with a 
learning rate of 0.00005. 
We start with a learning rate of 0.0001 for stage 1 and 
0.00005 for stage 2 as this is best for PConv2D. We 
trained it for 200 epochs and stopped training when 
there wasn’t any noticeable improvement in the results. 

EXPERIMENTATION  RESULTS: 

For performance measurement, we use the mean 
absolute error (MAE) and dice coefficient. MAE is 
computed by taking the mean of the absolute error of the 
in-painted and actual images on a pixel level. The dice 
coefficient is measured by the intersection of predicted 
and ground truth image divided by the sum of the 
predicted and actual image.  

TABLE III. EXPERIMENTATION RESULTS OF IN-PAINTING 

Stage Dice Coefficient Loss 

1 0.6115 0.0350 

2 0.6212 0.0211 

QUALITATIVE RESULTS 

D. IMAGE SUPER RESOLUTION

Image super-resolution is the process of generating a 
high-resolution image from a single or multiple low-
resolution images  without having to incur heavy loss in 
the translation process. Recently, many deep learning 
approaches have been proposed aimed at training a 
model to recover the lost details in new scenes.  

NETWORK ARCHITECTURE: 

In this, we are using a GAN based model with an 
objective of increasing a low resolution image to a 
higher resolution image. The generator network 
architecture used is the same as the proposed in the 
SRGAN paper[11]. This architecture focuses the majority 
of its computation in the lower feature space and applies 
the up-scaling part later in the network. The basic 
residual block has been replaced with the novel 
Residual-in-Residual Dense block (RRDB) architecture 
as proposed in the ESRGAN paper[12].  The 
discriminator architecture is almost the same as one 
mentioned in SRGAN paper,  but instead of returning a 
single value we return output from the convolutional 
layer as a 16x16 patch size. We use 12 RRDB’s for our 
generator with MRSA[13] initialization for all layers and 
apply residual scaling to each RRDB’s outputs. All 
convolutional layers of the model are wrapped with 
spectral normalization[14] which helps us to achieve good 
results even with a smaller architecture  size and helps in 
training stability. Instead of up-scaling with a simple 
linear interpolation we are using pixel up-shuffling[15] in 
the up-sampling layers. 

METHODOLOGY: 

For our project, we used the training set of Div2k[16] and 
a subset of the Flickr2K[17] dataset for training and the 
validation set of the Div2k for testing purposes. The 
model has been trained on RGB images and 
augmentations such as random horizontal flips and 90 
degree rotations have been applied to the training set. 
The model is being trained on a total of 9000 cropped 
patches of size 64x64 from 2000 images for a high 
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dimensional output size of 256x256. We train the model 
in two stages. In Stage 1, we train only the generator 
with pixel (L1) loss function for 100 epochs and then we 
use this pre-trained generator as an initialization for the 
generator during the Stage 2 GAN training for about 200 
epochs. Pre-training with L1 loss helps the GAN-based 
model to obtain more visually pleasing results.  
During GAN training we use 3 different loss functions: 
Perceptual[18] (VGG) loss, RaGan[19] loss and pixel (L1) 
loss. The weightage for the GAN loss and L1 loss are 
5e-3 and 1e-2 respectively in the start but are either 
increased or decreased manually as the training 
progresses. The model is trained using the Adam 
optimizer with values of beta1 and beta2 set to 0.9 and 
0.999 respectively and a learning rate of 2e-4 for Stage 1 
and and decrease every 15k steps by a factor of 10. For 
Stage 2 we use a learning rate of 0.0001 and 0.0004 for 
generator and discriminator network, each decayed by a 
factor of 10 every 30k steps. 

EXPERIMENT RESULTS: 

We evaluated our trained model on the Set5[24] and 
Set14[25] bench-marking datasets.  

TABLE IV. EXPERIMENTATION RESULTS OF SUPER-
RESOLUTION 

Metric / 
Dataset 

Set5 (PSNR / 
SSIM) 

Set14 (PSNR 
/ SSIM) 

Ours 31.33 / 0.889 
27.80 / 
0.7806 

Original 32.73 / 0.9011 28.99 / 
0.7917 

QUALITATIVE RESULTS: 

V. SYSTEM ARCHITECTURE

The system is divided into 4 parts named as Image 
Colorization, Image Dehazing, Image In-painting, Image 
Super Resolution. All these parts required a specific type 
of input to generate desired output and one example of 
each is shown above in the model. 
Image Colorization is for converting grayscale images 
into their colored variation. Image Dehazing is used 
enhance images affected due to haze or smoke or other 
weather conditions. Image In-painting will help to 
remove unwanted parts from the image and reconstruct 
the dead pixels. Image Super Resolution will help to 
convert low resolution images into a high resolution 
image. 

VI. CONCLUSION

Thus we have implemented Image In-Painting, Super-
Resolution, Colorization, Dehazing and achieved good 
results. We will look for more methods which can lead 
us to best results in less time and more efficiently. 
All modules integrated together result in a full fledged 
image restoration and enhancement system using Deep 
Learning. 
By digitizing old images with the help of image 
restoration techniques and deep learning is the outcome 
of our project. Restoring & Enhancing images and 
making it better is our main objective behind doing this 
project. 
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Abstract— Today, for Internet users, micro-blogging has 
become a popular networking forum. Millions of people 
exchange views on different aspects of their lives. Thus, micro 
blogging websites are a rich source of opinion mining data or 
Sentiment Analysis (SA) information. Because of the recent 
advent of micro blogging, there are a few research papers 
dedicated to this subject. In our paper, we concentrate on 
Twitter, one of the leading micro blogging sites, to explore the 
opinion of the public. We will demonstrate how to collect real-
time Twitter data and use algorithms such as Term 
Frequency-Inverse Document Frequency (TF-IDF), Bag of 
Words (BOW) and Multinomial Naive Bayes (MNB) for 
sentiment analysis or opinion mining purposes. We are able to 
assess positive and negative feelings using the algorithms 
selected above for the real-time twitter info. The following 
experimental evaluations show that the algorithms used are 
accurate and can be used as an application for diagnosing the 
depression of individuals. We worked with English in this 
post, but it can be used with any other language. English in 
this document, but it can be used for any other language 

Keywords— NLP (Natural language Processing), Machine 
Learning , Reddit, Social networks, depression. 

I. INTRODUCTION

Depression as a common mental health disorder has long 
been defined as a single disease with a set of diagnostic 
criteria. It often co-occurs with anxiety or other 
psychological and physical disorders, and has an impact on 
feelings and behaviour of the affected individuals [1]. 
According to the WHO report, there are 322 million people 
expected to suffer from depression, equal to 4.4 percent of 
the global population. Nearly half of the in-risk individuals 
live in the South-East Asia (27 percent) and Western Pacific 
region (27 percent) like China and India. In many countries 
depression is still under-diagnosed and left without any 
adequate treatment which can lead into a serious self-
perception and at its worst, to suicide [2]. In addition, the 
social stigma surrounding depression prevents many 
affected individuals from seeking an appropriate 
professional assistance. As a result, they turn to less formal 
resources such as social media. With the development of 
Internet usage, people have s-tarted to share their 
experiences and challenges with mental health disorders 
through online forums, micro-blogs or tweets. 

Their online activities inspired many researchers to 
introduce new forms of potential health care solutions and 
methods for early depression detection systems. They tried 
to achieve higher performance improvements using various 
Natural Language Processing (NLP) techniques and text 

classification approaches. Some studies use single set 
features, such as bag of words (BOW) [3], [4], N-grams [5], 
LIWC [6] or LDA [7], [8] to identify depression in their 
posts. Some other papers compare the performance of 
individual features with various machine learning 
classifiers [9] – [12]. 

Recent studies examine the power of single features and 
their combinations such as N-grams + LIWC [13] or 
BOW+LDA and TF-IDF+LDA [14] to improve the 
accuracy results. With almost 326 million active users and 
90 million publicly distributed tweets to a wide audience, 
Twitter is one of the most popular social networking sites 
[14]. Many researchers have used Twitter data successfully 
as a source of insights into the epidemiology of users 
tweeting emotions, depression and other mental disorders. 

As an online discussion site conducted by multiple 
groups or "sub-reddits," Reddit social media is widely used. 
It is also used for discussions on stigmatic subjects because 
it enables the users to be totally anonymous. The posts of 
Reddit users who wrote about mental health discourse were 
studied by Choudhury. Features such as self-concern, weak 
linguistic style, decreased social participation, and the 
expression of hopelessness or anxiety predicted this 
change. 

II. RELATED WORK

To provide new insight into depression detection, there are 
different types of research exploring the relationship 
between mental wellbeing and language use. Sigmund 
Freud [13], dating back to the earliest years of psychology, 
wrote about Freudian slips or linguistic errors to expose the 
authors' inner thoughts and feelings. Various approaches to 
the relationship between depression and its language have 
been established through the development of sociology and 
psycholinguistic theories. 

For example, according to the cognitive theory of 
depression of Aaron. [ 13], affected people appear to view 
themselves and their environment in mostly negative terms. 
Via derogatory words and first-person pronouns, they also 
express themselves. identify self-preoccupation as their 
typical feature, which can evolve into an intense stage of 
self-criticism. Other scholars have been inspired by these 
hypotheses to come up with empirical evidence for their 
validity. 
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For instance, in three separate periods of their lives, Stirman 
and Pennebaker[13] compared the word use of 300 poems 
written by 9 suicidal and 9 non-suicidal authors. The 
findings indicate that more first-person singular pronouns 
(I, me or we) were used by suicidal poets. Depressed 
students used more negative words and fewer positive 
words of feeling, according to his findings. In order to 
predict the improvement of depressive symptoms, Zinken 
etal, [14] investigated the psychological importance of 
syntactic structures. 

He assumed that in its word use, a written text may barely 
differ; however, it could differ in its syntactic structure, 
especially in the construction of relationships between 
events. Analyzing the roles of cause and insight. Studies on 
depression and other mental health problems have brought 
new challenges with the advent of social media and the 
Internet era. In order to capture user behavioural patterns, 
online domains such as Facebook , Twitter or Reddit have 
provided a new forum for groundbreaking analysis with a 
rich source of text data and social metadata. 

As an online discussion site conducted by various groups or 
"subreddits," Reddit social media is widely used. Since it 
allows the complete privacy of users, it is also used to 
address stigmatic subjects. Choudhury etal.[14] reviewed 
the posts of Reddit users who wrote about the debate on 
mental health and later moved to fix suicidal ideation 
problems. In the recent past, in a large research community, 
shared tasks potentially applicable to different 
circumstances have become significantly common. 

RISK, or the Early Risk Prediction Conference and Labs 
Assessment Forum, is a public competition that enables 
researchers from various disciplines to participate and 
collaborate on the production of reusable benchmarks for 
the assessment of early risk detection technologies used in 
various fields, such as health and safety, 

III. PROBLEM STATEMENT

Patients of mental problems such as Alzheimer's, 
depression, anxiety and neurodegenerative diseases. The 
most depressed place in the world is India. Using Natural, 
after taking input as text data, results will be extracted from 
the dataset. Language processing algorithm and 
classification algorithm algorithm to find the data as 
depression data and prediction or not as a suicidal post. 

IV. PROPOSED SYSTEM

A. Data Pre-Processing
We will take our first look at it now that we have received

our data, looking for missing values and selecting which 
sections of the data set will be useful for our classifier. 
We're also going to start pre-processing text information 
with natural language tools. Some exploratory data analysis 
and visualizations end with this portion. 

Before we move to the feature selection and training 
level, we use the NLP tools to pre-process the dataset. To 
divide the posts into individual tokens, we use tokenization 
first. Next, we remove all URLs, punctuations, and stop 
words that might lead to erroneous results if ignored. Then, 
we apply stemming to reduce the words to their root form 
and group related words together. 

Fig. 1. Dataset 

B. Extracting functionality

After data pre-processing, we feed our models with the 
characteristics which reflect the language habits of users in 
Reddit forums. To explore the linguistic use of the users in 
the blogs, we use the LIWC dictionary, LDA topics, and N-
gram features. To encode words to be used by different 
classifiers, these methods of text encoding are used. N-
gram modelling is used to analyse the characteristics of the 
documents. In text mining and NLP, it is widely used to 
calculate the probability of co-occurrence of each input 
sentence as a unigram and bigram as a function for 
depression detection[9],[40]. As a numerical statistic for n-
gram modelling, we use the Term Frequency-Inverse 
Document Frequency (TF-IDF), where the value of a word 
is highlighted with respect to each corporate document. 

Fig. 2. Bar Plot for Top Words 
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V. PROPOSED METHODOLOGY ARCHITECTURE

In computational linguistics, topic modelling is an 
important method to reduce the input of textual data feature 
space to a fixed number of topics [20]. Hidden topics such 
as subjects connected with anxiety and depression can be 
extracted from the selected documents via the unsupervised 
text mining approach. It is not generated by a 
predetermined collection of pre-established terms in 
contrast to LIWC. However, it produces a category of non-
labelled terms automatically. 

Fig. 3. Block Diagram of Proposed System 

We use classifying methods to quantify the probability of 
depression among the users in order to quantify the 
presence of depression. Using Logistic Regression, Support 
Vector Machine, Random Forest, Adaptive Boosting and 
Multilayer Perceptron classifier, the proposed structure is 
built.. 

Fig. 4. Live Blog Data 

Fig. 5. Full blog Data 

Adaptive Boosting (AdaBoost) is an ensemble technique 
that can make one strong classifier combine several weak 
classifiers[56]. It is commonly used for problems of binary 
classification, A special case of the artificial neural 
network, Multilayer Perceptron ( MLP) is mostly used for 
modelling complex relationships between the input and 
output layers[58]. It is able to discern data that is not only 
non-linearly separable due to its many layers and non-linear 
activation[59]. In our analysis, we used the MLP method 
and two hidden layers with 4 and 16 perceptrons to correct 
all the characteristics in order to ensure accuracy of the 
comparison. 

Fig. 6. Flow of Proposed System 

Since depression also affects psychomotor functions[60], 
we can find terms that represent the symptoms of low 
energy, exhaustion or inverse insomnia and hyperactivity 
(tired, I 'm tired or sleepy). It is also articulated somatically 
(my brain, discomfort, hurt) via the symptoms of the body. 
Unigrams and bigrams in regular posts, unlike depression-
indicative posts, contain the terms identifying the events 
that happened quite in the past (time, month ago, year ago, 
last year). 
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Fig. 7. Most top Words used 

To evaluate the connexion between the textual data and the 
features themselves, we selected 68 out of 95 
characteristics. In view of psycholinguistic characteristics 
resulting in association provided in the features extraction, 
we transformed every depressive and non-depressive post 
into numerical values. The Psychological Mechanisms 
(0.19) followed by the Linguistic Aspects (0.17) and 
Personal Concerns (0.16) show the greatest correlation. c)

GSM Module Working. 

Fig. 8. Occurrence of top Words used 

The findings indicate that depressed individuals use more 
self-oriented references with respect to the mental 
concentration of depressed and non-depressed users and 
prefer to shift their attention to themselves (I, me, and mine) 
(0.17). The work of [13], [14] is confirmed by the findings. 
With a stronger focus on the present and future, their posts 
contain more negative feelings, depression and anxiety. 
Based on our results, when applied to the design tools, 
LIWC may play an effective role in data detection models. 

Fig. 9. Word Comparison 

We developed a topic model to quantify the hidden topics 
extracted from the posts, which acts as a depression 
triggering point. LDA requires that the number of topics 
produced be specified. Any parameter change can trigger a 
change in the accuracy of the classification. For this 
purpose, an acceptable value needs to be identified. 

VI. CONCLUSION

Basically, Naïve Bayes and KNN classification will be used 
to final classify the text used. And finally achieving the 
outcome was suicidal note or not as the post . After model 
prediction deployment, it is possible to allow users to input 
text and receive predictions about their mental state. 
prediction result is 74 %. 
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Abstract— Online News Portals are currently one of the 
primary sources used by people, though its credibility is under 
serious question. Because the problem associated with this is 
Click-bait. Click-baiting being the growing phenomenon on 
internet has the potential to intentionally mislead and attract 
online viewership thereby earning considerable revenue for the 
agencies providing such false information. There is need for 
accurately detecting such events on online-platforms before the 
user becomes a victim.   
The solution incorporates a Novel Neural Network Approach 
based on FastText Word2Vec Embeddings provided by 
Facebook and Natural Language Processing where Headlines 
are specifically taken into consideration. The proposed system 
consists of Hybrid Bi- Directional LSTM-CNN model and MLP 
model. Promising Results have been achieved when tested on a 
dataset of 32,000 columns equally distributed as Click-bait and 
Non-Click-bait, in terms of Accuracy, Precision and Recall. 
The graphs achieved are also self-explanatory in terms of 
reliability of the system. A comparative analysis is also been 
done to show the effectiveness of our model in terms of 
detecting Click-bait which is heavily present on-line. 

Keywords— Click-bait, FastText, Convolutional Neural Network 
(CNN), Long Short-Term Memory (LSTM), Multi-Layer 
Perceptron (MLP) 

I. INTRODUCTION

Currently, print media is replaced by digital media, resulting 
in the increasing number of news portals that provides a 
number of information. The growth of online media led to 
clickbait, which is a negative impact of online journalism 
referring to the use of excessive or sensational headlines 
with only aim to attract traffic and clicks to increase site 
revenue. It is usually written in a language which is 
misleading and has provocative sentences. A title gives an 
initial impression and influences the user's perception and is 
an essential element in the news. A theory proposed by 
Lowenstein states that clickbait is formed by knowledge 
gaps created by one's curiosity in certain matters. This gap is 
capable of affecting one's emotions. 
In the age of instant access to internet, people are 
increasingly consuming more and more contents in the form 
of news, images and videos for e.g., YouTube from internet 
rather than trusted cable networks and news agencies

Figure 1: Overview of Clickbait 

The time spent by people on online media is expected to be 
much more than the time they spend on traditional TV 
worldwide in the year 2019. Considering, YouTube has 
more than a billion users covering almost one-third of the 
Internet population and reaches billions of views per day. 
An online news typically is made up of title, thumbnail, and 
the video content. Before the news the title and thumbnail 
(in case of video) are visible to the viewers, before they 
click and actually identify the content. Hence, headlines are 
found to be the crucial factors that attracts the users to click 
and watch any video. The content is clearly different from 
its title or thumbnail. The content is specially generated to 
attract viewers to click video and increase the viewership of 
the video. However, spreading of clickbait videos wastes the 
time of viewers also decreases the trustworthiness towards 
journalism. Some of the common examples of clickbait 
headlines are: 

1. You won’t believe…... 
2. These 12 tricks ……will change your life…… 
3. Omg!!! Click to see what happens next…. 

Using intentionally deceiving links, tweets, or social media 
posts to attract online viewership, are all strategies of click 
baiting and it has been one method of flooding 
misinformation on the internet. A lot of attention has come 
towards Click-bait even though research in the field of 
clickbait detection is still in an early phase. Because of the 
extensive use of clickbait in online media and news, 
significant fallout has started to happen against social media 
platforms where any such content is found. Social Media 
platforms such as Facebook decided to take action against 
such clickbait activities, however it still continues to be 
flooded with such articles. To fight against this, huge 
number of Twitter handles have emerged and gained number 
of followings, with only purpose to identify clickbait. 
Handles such as @SavedYouAClick and @HuffPoSpoilers 
are consistently updating their feeds with such posts to 
create awareness about them. 
The method is bit time taking because of their manual 
detection as users running those accounts themselves read 
and classify the tweet as clickbait or not for the benefit of 
people. According to sources sentimental headlines create 
more curiosity among people and leads to clickbait. Around 
69, 000 headlines from four international media houses in 
2014 were analyzed based on polarity of sentiments and 
found extremities in sentiments resulted in increased 
popularity.  
Headlines are the first impression and it can affect how the 
news articles are considered by users. 
A headline strongly affects which existing knowledge is 
triggered in one’s brain. By its way of phrasing, a headline 
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can dominate one’s mindset so that readers later recall 
details that coincide with what they were expecting, leading 
individuals to perceive the same content differently 
according to the headline. 
Another explanation is the frequently said Loewenstein’s 
information gap theory. In simple words, the theory states 
that whenever we distinguish a gap between what we 
already know and what is unknown to us, that gap has 
emotional consequences. Such information gaps lead us 
towards false content provided online. 

Figure 2: Effect of clickbait on mental state 

II. LITERATURE SURVEY

The click-bait detection system proposed here has been 
primarily built upon feature extraction. Where in total 60 
features are taken into consideration [1]. The baseline 
experimental setup constitutes: 
a) Logistic Regression,
b) Support Vector Machine
c) Convolutional Neural Network
d) Parallel Convolutional Highway Network
In the following model word embeddings learned from a
large corpus is used. The corpus consists of the data
collected from Reddit, Facebook, Twitter, and keeping the
hyperparameters constant, the word embeddings are then fed
to convolutional neural network [2]. The model here
achieves higher accuracy without any feature extraction or
hyperparameter tuning. A simple CNN with one layer of
convolution is used here.
This paper proposes the approach based on machine learning
for detection of Thai clickbait. The clickbait messages often
adopt eye-catching on wording, lagging of information on a
content to attract visitors. We contribute the clickbait corpus
by crowdsourcing, 30,000 of headlines are selected to draw
up the dataset [3]. In this work attempt to develop clickbait
detection model using two type of features in the embedding
layer and three different of networks in the hidden layer.
Bi-LSTM with word level embedding performs very well
achieving accuracy rate of 0.98, f1-score of 0.98.
Clickbait spread wider and wider, with the development of
online advertisements. It dissatisfies users because the
article content does not go along with their expectation.
Thus, recently clickbait detection has attracted more and
more attention. Because of the limited information in
headlines [4] traditional clickbait-detection methods rely on

heavy feature engineering and fail to distinguish clickbait 
from normal headlines precisely. A convolutional neural 
network is useful for clickbait detection, since it uses 
pretrained Word2Vec embeddings to understand the 
headlines semantically, and using different kernels finds 
various characteristic feature of the headlines.  
However, different types of articles use different ways to 
gain users attention, and a pretrained Word2Vec model 
cannot distinguish them easily. To address these issues, a 
clickbait convolutional neural network (CBCNN) is built to 
consider not just the overall characteristics but also specific 
characteristics features from different types of article.  
The results show that the method currently outperforms all 
the traditional clickbait detection methods and the Text-
CNN model in terms of precision, recall and accuracy. 
The use of misleading techniques in user-generated news 
portals are ubiquitous. Unscrupulous uploaders intentionally 
mislabel video descriptions aiming at increasing their views 
and results in increasing their ad revenue. This problem, 
usually termed as "clickbait," may severely undermine user 
experience [5]. 
In this work, study of the clickbait problem on is done on 
YouTube by collecting metadata for 206k videos. To 
generate the solution, a deep learning model based on 
variational autoencoders supporting the diverse modalities 
of data that videos include is devised. The proposed model 
relies on a limited amount of data because it is manually 
generated labelled data to classify a large corpus of 
unlabeled data. The evaluation interprets that the proposed 
model offers improved performance when compared to other 
conventional models. 
The analysis of the collected data shows that YouTube 
recommendation engine does not take into consideration the 
clickbait problem. 
Thus, it allows recommending misleading videos to 
users. 

III. PROBLEM STATEMENT

The work proposed in this paper addressses the following 
issues: 

1) To identify Clickbait and non-Clickbait headline and
classify them successfully. 

2) To obtain the word embeddings for the words present
in the dataset and specifically for rare words, which was 
found to be the common drawback in almost all proposed 
solutions till now. 

3) To allow the system to run on CPU rather than GPU.
Thus, it is considered to be a binary classification problem, 
where the headline is taken into consideration.  

IV. DATA COLLECTION AND VISUALIZATION

The data is collected from various news sites. 
The spam headlines are collected from sites such as 
‘BuzzFeed’, ‘Upworthy’, ‘Viral Nova’, ‘That scoop’, 
‘Scoop whoop’ and ‘Viral Stories’. 
The relevant or non-spam headlines are collected from many 
trustworthy news sites such as ‘Wiki News’, ’New York 
Times’, ‘The Guardian’, and ‘The Hindu’. 
The dataset in total has 32002 rows and 2 columns.  
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It has two columns. 
The first column contains headlines and the second column 
has numerical labels or binary labels of clickbait in which 1 
represents that it is clickbait and 0 represents that it is non-
clickbait headline. 
The dataset contains total 32000 rows of which 50% are 
clickbait and other 50% are non-clickbait, shows that dataset 
is equally distributed. 

Table 1: Statistics of Dataset used 

Total 
Headlin

es 

Click-
bait 

Headlin
es 

Non-
Click-

bait 
Headlin

es 

Vocabula
ry Length 

Year of 
Creatio

n 

32,000 15,999 16,001 18,966 2015 

The dataset is taken from [6] for our project. 
The Dataset is then divided into 80:20 training and testing 
data respectively.  

Table 2: Dataset Splitting for training and testing 

Number of training data 25600 

Number of testing data 6400 

Figure 3: Distribution of headlines for training data 

Figure 4: Distribution of headlines for testing data 

An additional variable “document length” is used here 
which accounts for total words present in a headline, in 
order to understand the distribution of headlines in training 
and testing datasets. 

Figure 5: Word Cloud for Clickbait Headlines 

Figure 6: Word Cloud for NON-Clickbait Headlines 

The above visualization of clickbait and non-clickbait 
datasets clearly shows the dissimilarities between these two. 
Furthermore, top words have also been identified that are 
present in a clickbait headline.  

The following figure shows the top words and their count. 

Figure 7: Words and their Count in Headlines 

V. PROPOSED SYSTEM

The entire process of the proposed system has been 
classified into phases for ease of operations.  
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A) The first phase consists of pre-processing of textual
data using Natural Language Processing technique.

In this, extra white spaces, punctuations have been removed. 
Entire headline is converted from uppercase to lowercase. 
Stop Words Removal and tokenization have been done. 
While performing visualization on the dataset it has 
observed that numbers also play an important role in such 
clickbait headlines, hence numbers are kept for detailed 
analysis of headlines. On the other hand, stemming and 
lemmatization chop off the entire word in one way or other, 
so there will be nothing in specific to feed to a neural 
network, hence both these techniques are not used in here. 

Figure 8: Architecture Diagram for the proposed model 

In the second phase FastText word embeddings are obtained 
for the dataset that will be fed to the neural network.  

FastText:  It allows users to learn and use text 
representations and text classifiers as It is an open-source, 
free, lightweight library. Standard, generic hardware is 
needed for working with FastText. Models can later be 
reduced in size and can be made able to fit on mobile 
devices. It is another word embedding method and an 
extension of the word2vec model. Instead of learning word 
vectors directly, FastText represents each word as an n-gram 
of characters. This helps in capturing the meaning of shorter 
words and allowing the embeddings to understand suffixes 
and prefixes. It works on CPU rather than GPU. This makes 
our model really effective in terms of cost. 
Here, for this model FastText embeddings provided by 
Facebook for text classification is used, which is 2-million-
word vectors generated from common crawl in total 
accounts for 600 B tokens. 

Figure 9: Fast Text word2vec embeddings 

The next and the third phase is model building with the 
embeddings generated. 

B) Hybrid Bi-Directional LSTM-CNN model:
Flowchart for the model is shown in the following
figure. The FastText word embeddings will be first
fed to bi-directional LSTM and later to CNN,
keeping all the parameters default.

Figure 10: Bi- Directional LSTM-CNN Hybrid Model 

The loss function used here is binary cross entropy and 
Adam optimizer is used along with “sigmoid” activation 
function. 

C) Multi- Layer Perceptron Model: In machine
learning MLP algorithm is known to be the
backbone of deep learning. Using MLP with proper
parameters and FastText word embeddings, it can
give considerable result.

Figure 11: Architecture of MLP Model to achieve Best Accuracy  
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The parameters here are kept constant also same 
optimization, loss and activation functions have been used as 
for LSTM-CNN model to achieve the best accuracy. 

VI. MODEL EVALUATION AND RESULT

The last and most crucial phase comprises of model 
evaluation and discovering really considerable results. 

Table 3: For Bi-Directional LSTM-CNN 

Total parameters 7,106,113 

Trainable parameters 165,313 

Table 4: For MLP 

Total parameters 6,944,525 

Trainable parameters 3,725 

It can be clearly seen that for both, Bi-Directional LSTM-
CNN and MLP count of Trainable parameters is much lower 
compared to total parameters clearly states that these are 
optimal weights found by the model to reduce the cost 
function of the model. 

Figure 12: Accuracy Graph with FastText Word Embeddings on 
Bi-Directional LSTM-CNN model 

Figure 13: ROC Curve with FastText Word Embeddings on 
Bi-Directional LSTM-CNN model 

A Receiver Operating Characteristic (ROC) curve illustrates 
the diagnostic ability of a binary classifier. The closer is the 
curve to top-left corner greater is the accuracy of the 
classifier. In our case it is showing remarkable accuracy. 

Figure 14: Precision-Recall curve with FastText Word Embeddings on Bi-
Directional LSTM-CNN model 

The curve denotes an accurate classifier, as it shows high 
precision denoting a low false positive rate and recall 
denoting a low false negative rate. 

Table 5: Analysis of Bi-Directional LSTM-CNN model using performance 
metric 

Accuracy Precision Recall F1- 
Score 

Click-bait 
99.00 

99.00 98.00 99.00 

Non-Click-
bait 

98.00 99.00 99.00 

Table 6: Analysis of MLP model using performance metric 

Accuracy Precision Recall F1- 
Score 

Click-bait 
86.00 

91.00 80.00 85.00 

Non-Click-
bait 

82.00 92.00 87.00 

From the above given graphs and performance metrics it is 
evident that MLP model is doing good and can be reliable in 
terms of detecting Click-baits. Whereas compared to results 
of the paper [7] wherein GloVe word embeddings are used 
and 95%, 89%, 94% accuracy is obtained on Dataset1, 
Dataset2, Dataset3 respectively, also in [8] where a number 
of methods like AdaBoost, VGG-16, SVM etc. are used and 
89% ,82%, 88% accuracy is obtained, also in this paper 
MLP model is used which achieves 84% accuracy. In 
contrary our MLP model with FastText word embeddings 
achieves 86% accuracy, showing a 2% rise in accuracy of 
the model. The CNN model shown in [9] achieves a good 
90% accuracy score using word2vec embeddings. 
Comparing with all the best performing models it is evident 
that Bi-Directional LSTM-CNN model with FastText word 
embeddings outperform all other models based on machine 
learning algorithms and word embedding techniques such as 
Word2Vec and GloVe with 99% remarkable accuracy.  

VII. CONCLUSION

To stop and demote the excessive usage of click-bait 
headlines by agencies in order to earn revenue for 
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themselves and flooding the online portals with fake news, 
novel neural network architectures are been proposed, and it 
has been found out that word embeddings play a major role 
in increasing the accuracy and reliability of the system. 
Also, the Bi-Directional LSTM-CNN model performs better 
than MLP model with FastText word embeddings and 
outperforms all other classification algorithms and 
Word2Vec techniques by achieving highest accuracy till 
now. However, the job is far from over so, the future scope 
includes not only detecting click-baits but also blocking 
them. 
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Abstract: In this paper, we are developing a mobile 
assistant app for visually impaired people so that they 
can easily identify various objects as well as any known 
person in their surroundings. Our main goal is to make 
him aware of the environment so that he can make 
decisions based on what he sees. This project helps in 
overcoming the problems associated with visual 
impairment by effectively informing blind people or 
visually impaired people about their surroundings. Not 
only does the project help in perception of the 
surrounding but also instils a sense of independence 
amongst the user. The objects are detected and 
represented on a screen with their names and then 
converted to speech. This application will help Visually 
Impaired people such that they can move in any 
environment just like every other normal individual. 

Keywords: Real-time, object detection, visually impaired, 
blind guider, face recognition, android, app, android 
studio,  tensorflow model, tflite, firebase ml, deep learning, 
computer vision, image processing, speech to text, text to 
speech. 

I. INTRODUCTION
With recent development of mobile chips, we now see 
more and more powerful smart phone in people’s hand, 
processors inside these phones has more computing 
power than normal desktop PC in 2000. This means a 
lot can be done on mobile devices that could make 
people’s life easier. Especially, nowadays mainstream 
mobile operating systems including iOS and Android 
had carefully thought after accessibility functions build 
in. With these functions, visually impaired people can 
use a smart phone almost as conveniently as fair 
sighted people. However, there has yet to be a good app 
to help them ”see” the world, so the main motivation 
behind this project is to help visually disabled people to 
”see” through the lens of their smart phone.  
The first aspect of the project is to have a mechanism 
that run on the phone and detecting objects 
continuously, to make the most use of it in any 
environment, ideally this function should run 
completely mobile device instead of on browser. In that 
way, the user can use it very conveniently. In the short 
period of this project we wanted to implement object 
detecting and face recognition, and build that with 
future functions in mind, so that the app can be 
relatively easily expended to be able to recognise other 
things in the future, for example identifying the 
unknown people.  

Object detection is one of the fundamental visual 
recognition problem in field of computer vision, it’s 
one of those topics which is widely studied in the past 
decades. Visual detection of the objects aims to find it 
with certain classes of target having precise localization 
in a given image thereby assigning each of the object 
instance its corresponding class label. Due to the 
advancement of technology the classification of image 
using deep learning has witnessed an exponential 
success, object detection of certain objects using 
advanced techniques of deep leaning has studied 
actively in recent years. Object detection consists of 
different subtasks, one of them is face detection. Face 
detection is a vital element in majority of the 
application using facial data and acts as a pre-
processing method to face recognition, face synthesis 
and facial expression analysis. Although its different 
from generic form of object detection, this task 
involves is to recognizing and locating face regions 
which covers a very large range of scales dynamically. 
In past, numerous work has been done related to object 
detection using deep learning using different data sets, 
different algorithms and different methodology. 

II. PREVIOUS WORKS
The main aim of the research was to develop an 
efficient system and recognize and categorize the best 
possible techniques, measures, tools and classification 
methods to detect object in the surrounding to help 
visually impaired people.  
[1] You Only Look Once: Unified, Real-Time Object
Detection: Joseph Redmon et al, proposed a
comparatively revised plan and approach for object
detection. In the domain of object detection previous
works done basically leverages classifiers to perform
detection. Instead of that, they framed the detection of
objection and analysed it as a regression model problem
for spatial separation of the bounding boxes leading to
the associated class probabilities. A single neural
network is capable of predicting bounding boxes along
with its respective class of probabilities which is done
directly from full cut images in a single evaluation. 
[2] A Baseline for Multi-Object Tracking in a
simplified manner: Xinggang Wang et al, asserts that
very less to none formal attention has been focused in
completing the dual tasks for a single network to
improve its speed of inference.  There were attempts in
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this initially along this path to obtain substantial result 
which ended up in a degraded manner primarily due to 
the re-identification branch not being appropriately 
learned. In this work, they went through and studied the 
important reasons and aspects that lead to the failure, 
and with respect to that they displayed a simple baseline 
to nullify the problems aroused. It superiorly 
outperformed the stateof-the-arts on the MOT challenge 
datasets at 30 FPS. 
[3] Regular Face: Deep Face Recognition via Exclusive
Regularization: Kai Zhao et al, proposed the `exclusive
regularization' that focuses on finishing the dual tasks in
a singular network to improve the inference speed. The
attempts that were taken initially in this project along
this path concluded with degraded results primarily due
to the re-identification branch not being appropriately
learned. Highly focused on the detection of object in the
picture given as an input.
[4] Applications of Object Detection System: Abdul
Vahab1, Maruti S Naik2, Prasanna G Raikar3, Prasad S
R4, proposed Object detection using deep learning and
computer vision to work with video streams and video
files is provide features to identify the different kinds of
objects. Object recognition is an important task in
image processing and computer vision. It only detects
the object in the surrounding, no face recognition
feature.
[5] A Real-Time Object Detection System on Mobile
Devices: Robert J. Wang, Xiang Li, Charles X. Ling,
An increasing need of running Convolutional Neural
Network (CNN) models on mobile devices with limited
computing power and memory resource encourages
studies on efficient model design

III. OBJECTIVES
The objective or our project is to provide a single 
application which will help visually impaired people to 
navigate easily.  
The end goals of this project is provide the following 
solutions: 

 Object Detection
 Face Recognition
 Speech to Text conversion
 Text to Speech conversion.

IV. PROPOSED METHODOLOGY
The main purpose of our Application is to help visually 
impaired people to navigate easily in any type of 
environment by giving him voice messages about the 
things in the range of the camera. The mobile phone is 
used as a primary source as it has both the requirements 
such as camera and computation. The user will also be 
able to give voice commands to the application so that 
he can start and stop the recording and will be able to 
change a few settings such as language. Our application 

notifies user is there is any register person facing the 
camera. 
The app runs completely on the mobile device, it 
includes a Firebase ML Kit and tesorflow model for 
Real time object detection, have a way to represent text 
content with sound and vice versa. Firebase ML Kit 
provides users the feature of Machine Learning such as 
Face Recognizance, Language Translator, etc. In short 
ML kit provides the mobile SDK (Software 
Development Kit) that can be easily integrated with 
Android as well as IOS Apps. ML Kit brings Google’s 
machine learning expertise to Android and iOS apps in 
a powerful yet easy-to-use package. 

        fig1. Result of Real time Object Detection 

V. TOOLS AND TECHNOLOGIES
• Android Studio: Android's official IDE is named as

Android Studio. It is a specially designed software
basically catering for Android to highly accelerate
our development and productivity and help to help
us build the highest quality app for personal specific
use in daily lives. Based majorly on Intellij’s
ideology, Android Studio has the capability to
provide its user with the quickest possible
turnaround on our coding as well as running
workflow to boost out Productivity. It basically
supplies us with a unified and stable environment to
build a develop apps for Android phones, tablets,
Wear, Android TV, Android Auto and other
devices. A very subtly designed and Structured code
in this platform modules allow their users to
segregate their projects into specific units of
functionality that provides us an platform to learn
independently build, test, and debug.

• Firebase ML Kit: Firebase ML Kit is involved in
providing its users the features of Machine
Learning along with its algorithm such as facial
recognition, Language Translator, etc. to be
precise the ML kit provides the users with mobile
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SDK (Software Development Kit) which can be 
easily integrated for use with Android and iOS 
Applications. ML Kit is basically a mobile SDK 
that demonstrates and provides Google's machine 
learning expertise to both Android and iOS apps 
in a superior and sophisticated package. 

• Tflite model: Google developed TF to be able to
run on heterogeneous systems, including mobile
devices. This was due to the problems of sending
data back and forth between devices and data
centres when computations could be executed on the
device instead. TFM enabled developers to create
interactive applications without the need of network
round-trip delays for ML computations

• Java/Kotlin:  Java is an official language of
Android development and is supported by Android
Studio. It has been an official language longer than
Kotlin, and it is also popular outside of Kotlin
development for many other purposes. Java and
Android Studio have a steep learning curve,
however.

• Smart Phone/Emulator: The main function of the
Android Emulator is to simulate Android devices on
our computer so giving us the option of testing the
designed application on a variety of Android
Devices and API levels without needing to have
each physical device thereby helping us to build the
better product. The emulator gives its users almost
all the functions and capabilities of a realistic and
working Android device.

VI. SYSTEM ARCHITECTURE

fig2. Block Diagram 

VII. SYSTEM REQUIREMENTS
a. Microsoft® Windows® 7/8/10 (64-bit)
b. 4 GB RAM minimum, 8 GB RAM recommended.
c. 2 GB of available disk space minimum, 4 GB

Recommended (500 MB for IDE + 1.5 GB for
Android SDK and emulator system image)

d. 1280 x 800 minimum screen resolution.

VIII. APPLICATION
Object detection methods have a wide range of 
applications in a variety of areas including robotics, 
medical image analysis, surveillance and human 

computer interaction. The methods which are present 
work significantly well in constrained domains but they 
are also quite sensitive to clutter and occlusion. A 
popular benchmark for object detection is the PASCAL 
VOC object detection challenge. The goal of the 
challenge is to detect objects from common categories 
such as people, cars, horses and tables in photographs. 
The challenge has attracted significant attention in the 
computer vision community over the last few years and 
the computing performance of the best systems have 
been exponentially surging by a significant amount on 
an annual basis. One of the widely used application of 
object detection algorithms is Face detection. There has 
been significant success observed in applying face 
detection algorithms in real-time practical scenarios. 
For instance, current digital cameras which is widely 
used uses the face detection algorithm to predict where 
to focus. Its also capable of detecting smiles to decide 
when to take the snap. 

IX. FEASIBILITY SUDY
 Technical Feasibility: Tools and Technologies

involved are Android Studio, Java/Kotlin, Android
Smartphone, Tensorflow  model(tflite), and list of
dependencies etc. are require for our project as it
involves data pre-processing, applying feature
engineering and then recognize various objects in a
picture by implementing models that are pre-
trained on the data sets. All the mentioned tools
and technologies are easily available and feasible
within the current technology. There are no
hardware requirements. As it is majorly based on
software part it can be updated from time to time
and its functionality can be enhanced. Internal
technical capability of the system is capable of
handling the project requirements. Hence, our
project is technologically feasible.

 Legal Feasibility: The dataset that will be used for
different modules will be taken from open source.
Hence, our project is legally feasible.

 Economic Feasibility: The proposed system will be
used for the benefits of the visually impaired
people; no additional cost will be paid by them. No
Hardware system will be used in our project, so the
hardware cost gets minimized. Hence, our system
is cost efficient.

X. CONCLUSION
The object detection has a wide potential and scope of 
applications in diverse range of industries in the near 
future. We are highly thrilled for being one of the main 
factors for driving the diverse domains of intelligent 
vision in real time, high performance computing which 
also involves quantum computing, artificial intelligence 
and machine learning. These applications when 
implemented in real time has allowed us to create a 
meaningful solution for the real time problems. In this 
project we aimed to build an application which will be 
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capable of detecting of objects and also a person for 
visually impaired people so that they can easily identify 

various objects in their surrounding using deep 
learning. 
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Abstract - The sudden pervasive of severe acute 
respiratory syndrome Covid-19 has been leading the 
universe into a prominent crisis. In this paper, we are 
working on finding probability of novel coronavirus 
(COVID-19) in a person. COVID-19 is an acute 
respiratory disease, it creates severe damage inside the 
lungs. COVID-19 causes illness in humans and has killed 
many people around the world. However, this virus is 
reported as a pandemic by the World Health Organization 
(WHO) and all the countries are trying to control it by 
implementing lockdown at all places and taking necessary 
precautions. Creating model to identify individuals who 
are at the greatest risk for severe complications due to 
COVID-19 will be useful for outreach campaigns to help 
mitigate the disease’s worst effects. This paper presents a 
comparative analysis of machine learning models to 
predict the COVID-19 in a person. Among a wide range of 
machine learning models investigated, Logistic Regression 
model showed promising results. The main objective of 
this paper is to solve the three different tasks such as  
I) Predicting the probability of coronavirus in a patient.
II) Spread awareness among the people about the
coronavirus.
III) Highlight the safety precaution about the COVID-19.
In this paper, we propose few classification models with
interpretable parameters that can be naturally balanced
by experts with domain. We focus on global data which we
got through Kaggle dataset goes by the name “Symptoms
and COVID-19 Presence” contains the all possible
symptoms of corona virus. The major advantages of doing
this task is to help people in knowing their chances of
being infected with novel corona virus so that they would
be able to take the preventive measures in time and not
panic in this grave situation. The promising results
demonstrate its superiority in both efficiency and
accuracy.

Keywords - Novel coronavirus; COVID-19; Logistic 
regression; Support vector regression model; Decision Tree; 
Random Forest Classifier.  

I. INTRODUCTION

Coronaviruses (CoV) are a large family of viruses that 
cause illnesses ranging from the common cold to more 
severe diseases such as Middle East respiratory 
syndrome (MERS-CoV) and severe acute respiratory 
syndrome (SARS-CoV). CoV are zoonotic, meaning 
they are transmitted between animals and people. 
Coronavirus disease 2019 (COVID-19) is caused by a 
new strain discovered in 2019, severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), that has not 
been previously identified in humans. COVID-19 is a 
respiratory infection with common signs that include 
respiratory symptoms, fever, cough, shortness of breath, 
and breathing difficulties. In more severe cases, 
infection can cause pneumonia, severe acute respiratory 
syndrome, kidney failure, and death [1]. The virus 
seems to be transmitted mostly through the minute 
respiratory droplets via coughing, sneezing or when 
people interact with each other for some time in close 
proximity. These droplets can then be inhaled, or they 
can land on surfaces that others may come into touch 
with, who can then get contaminate when they contact 
their eyes, mouth, or nose. 
The novel coronavirus can live on different surface like 
stainless steel and plastic few days and on some 
surfaces like cardboard, and copper for few hours. 
However, the amount of viability of virus declines over 
time and may not always be present in sufficient 
numbers to cause infection. In humans, the symptoms 
of this virus can be experienced in between 1 to 14 days 
from the day of infection. The virus has been spreading 
at the speed of knots, giving no time to prepare against 
a newly identified infectious and notorious virus which 
have compelled the WHO to declare COVID-19 as a 
pandemic due to its fast human to human transmission 
and people got infected in every continent and it had 
already taken so many lives. The statistics and graph for 
increasing cases, active cases have been shown in 
the Fig. 1. symptoms of coronavirus change in severity 
from having no symptoms at all (being asymptomatic) 
to having fatigue, cough, fever, general weakness, sore 
throat, muscular pain and in the most extreme cases, 
sepsis, severe pneumonia, acute respiratory distress 
syndrome, and septic shock, all potentially leading to 
death. Reports show that clinical deterioration can occur 
quickly, often during the 14 days of disease. Of late, 
anosmia loss of the sense of smell has been reported as 
a one of the symptom of a coronavirus infection. There 
is already conformation from many regions such as 
Italy, China, and South Korea that patients with 
committed SARS-CoV-2 infection have developed 
anosmia/hyposmia, in some cases in the absence of any 
other symptoms. Still, there is no proper treatment, 
drugs or vaccine for coronavirus disease. Several 
random drugs are being tried to target the virus on 
severely affected coronavirus patients. However, the 
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use of these need to be more carefully assessed in 
randomized controlled trials. 

Fig. 1. COVID-19 Statistics published by WHO. 

(A) Total Number of COVID-19 world-wise effected
active cases (B)Closed cases (Death and Recovery rate)
weekly wise
(C) World-wide total number of COVID-19 cases
(D) Total world-wide coronavirus deaths.

Several clinical trials are ongoing to assess their 
effectiveness but results are not yet available. As this is 
a new virus, no vaccine is currently available. Although 
work on a vaccine has already started by several 
research groups and pharmaceutical companies 
worldwide, it may be months to more than a year before 
a vaccine has been tested and is ready for use in 
humans [2]. Till September 2020, COVID-19 has been 
infected the citizens of more than 212 countries leads to 
37,47,356 patients out of which 2,58,970 people had 
lost their lives and 12,50,693 people [3] gets recovered 
but due to the virus bi-phasic nature, there may be 
chances of infection again in those recovered cases. 
Due to an insufficient number of test kits, ventilators, 
oxygen tanks, hospital beds, and unavailability of 
proper treatment or vaccine, it is very important to 
analyses the growth rates of positive cases, number of 
recoveries, and other factors that affect the growth of 
this virus. To the same extent proper arrangements can 
be made to prevent losses of lives and to have proper 
insights of the condition. For example, based on the 
analysis of data, the government can have the prior 
information to the number of cases till a particular day, 
and before that day they can arrange all the necessary 

medical equipment, or which mitigations to be done to 
prevent losses of lives. Nowadays, machine learning 
methods have been widely used in healthcare 
field [2],[4],[5] and for having much faster and efficient 
prediction of COVID-19 infected person. 
The proposed method will be fitted into the dataset 
containing the symptoms of COVID-19 and help to 
predict the probability of corona virus in a patient. This 
task is to help people in knowing their chances of being 
infected with novel corona virus. And compare 
proposed method results with other well know 
classification models such as Logistic Regression, 
Decision Tree, Random Forest, etc. 

II. METHODOLOGY

The methodology consists of 4 steps as shown in fig. 2, 
first one is the data collection. We have collected the 
dataset from Kaggle, second step is to make a model for 
Predicting the probability of coronavirus in a patient, 
third step is to Spread awareness among the people 
about the coronavirus and last step is to Highlight the 
safety precaution about the COVID-19.  

Fig. 2. Methodology 

1)Dataset Introduction
A. Dataset
“Hiding within those mounds of data is knowledge that
could change the life of a patient or change the world.”
— Atul Butte, Stanford University.
We have collected the dataset from Kaggle known as
“Symptoms and COVID-19 Presence”. It has a total of
5434 rows and 21 columns. The dataset was made
based on WHO and AIIMS guidelines by Hemanth hari.
The dataset perfectly highlights the possible risk factors
associated with the disease and indicates the percentage
level. The Criteria are as follow Weightage Abroad
Travel 8% ,Sore throat 10% ,Fever 10%, Dry Cough
10% ,Headache 4%, Fatigue 2% ,Gastrointestinal
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problem 1% ,Running Nose 5% ,Wearing face masks 
2% ,Properly sanitizing products bought from 
supermarket 2% ,Asthma 4% ,Chronic Lung Disease 
6% ,Diabetes 1% ,Hyper Tension 1%, Heart Disease 
2%, Contact with COVID-19 Patient 8% ,Either you or 
anyone from your family attended mass Gathering 6% 
,Visiting public places like malls, temples, etc. 4% 
,Working in crowded places like market, hospitals 4% 
,Shortness of breath 10% .The data was made during 
2020-04-17 to 2020-08-29 covering the data from 
worldwide. 

B. Model
Predictive analytics is a form of Artificial Intelligence
that learns from historical data to help predict future
outcomes. The technology uses Machine Learning
algorithms that can extract insights from data and rules
from experience in order to determine features with the
most predictive power for making accurate predictions.
We all know that an Engineer spent his 80% of time in
understanding the data by performing various
operations on it similar thing have been done by us we
have performed the exploratory data analysis (EDA) to
gain the insights of our data and make it rich in quality
by preprocessing it. While describing our data we found
that Wearing Masks, Sanitization from Market features
were not contributing anything to our model so we drop
them and all the other values in our dataset were
categorical (i.e. yes/no). So the next step was data pre-
processing, we have all the categorical value into
integer using Label Encoder function. In predictive
analytics, feature engineering (also known as feature
selection) is the process of algorithmically reducing the
dimensionality of the feature space to a smaller set of
features. The goal is to identify the best subset that
contains the least number of dimensions that most
contribute to the accuracy of predicting Covid-19.
There are various feature selection methods in which
some are Univariate selection, feature importance,
correlation matrix with heatmap etc. which are easy to
use and also gives good result.
In the case of this experiment, Correlation matrix with
heatmap was performed as shown in fig 3. It states how
the features are related to each other or the target
variable. Correlation can be positive (increase in one
value of feature increases the value of the target
variable) or negative (increase in one value of feature
decreases the value of the target variable). Heatmap
makes it easy to identify which features are most related
to the target variable, we will plot heatmap of correlated
features using the seaborn library. After performing
correlation we found that symptoms like breathing

problem, fever, dry cough, sore throat and external 
activities like Abroad travel, Contact with COVID 
Patient and Attended Large Gathering are the main 
cause to get affected with COVID-19. 

Fig. 3. Correlation matrix with Heatmap 

We have run our dataset on various classification 
algorithm just to compare them and find a good 
algorithm which can be used in our website as a 
backend algorithm. All approaches described are 
machine learning methods created using the same 
dataset. The different classifier which have been used 
are Logistic regression, Decision Tree, Guassian Naive 
Bias, K-Nearest Neighbor (KNN), Support Vector 
Machine (SVM), Gradient Boosting and Random Forest 
from ensembles technique. First we have train our 
model with 17 features present in our dataset with a 
train test split ratio of 80-20,75-25 and 70-30. For all 
the classifier we gain almost same accuracy. Only the 
Guassian Naive Bias classifier was not able to get a 
high accuracy and It was not able to predict positive 
case as a output. The information about the rest of the 
classifier are shown in Table I. 

TABLE I: Classifier Accuracy in percentage with different train test 
split ratio. 

Classifier accuracy in % with different 
Train test split ratio 

Model 70-30 75-25 80-20
Logistic Regression 96.3 96.9 97.1 
Decision Tree 94 95 95 
KNN(K=3) 97 98 98 
SVM 98 99 99 
Gradient Boosting 98 98 98 
Random Forest 98 99 99 
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After securing above results we performed feature 
importance on each classifier and created a set the 
important feature. Feature importance refers to a 
technique that assign a score to input feature based on 
how useful they are at predicting a target variable.  
Feature importance scores play an important role in 
predictive analysis, providing insight into the data, 
insight into the model, and the basis for dimensionality 
reduction and feature selection that can improve the 
efficiency and effectiveness of a predictive model on 
the problem. For different classifier, there are different 
attributes of classifier to provide feature importance. 
For Logistic Regression, after fitting the model coeff-
property is used for determining important features. 
Coeff_ property contains the coefficients found for each 
input variable. Similarly for algorithms such as 
Decision Tree, Random Forest and Gradient boosting, 
After model being fit on the dataset, it provides a 
feature_importances property that can be accessed to 
retrieve the relative importance scores for each input 
feature.  For KNN and SVM permutation function 
importance is being used. Permutation feature 
importance is a technique for calculating relative 
importance scores that is independent of the model 
used. First, a model is fit on the dataset, such as a model 
that does not support native feature importance scores. 
Then the model is used to make predictions on a 
dataset, although the values of a feature in the dataset 
are scrambled. This is repeated for each feature in the 
dataset. Then this whole process is repeated 3, 5, 10 or 
more times. The result is a mean importance score for 
each input feature. After performing feature importance 
for each classifier we found that classifier such as 
Random Forest and KNN were using all the features 
while the other classifier such as Decision tree, Support 
Vector Machine, Gradient Boosting and Logistic 
Regression were using 8 features like breathing 
problem, fever, dry cough, sore throat, Abroad travel, 
Contact with COVID Patient Attended Large 
Gathering, Family working in Public Exposed Places to 
a greater extent relative to other feature in producing 
the output. So we selected those 8 feature and drop the 
rest of the 
features in our new dataset and trained our model with 
those selected feature we got from feature importance. 
The accuracy of our new model with limited feature 
were almost same. The accuracy of different classifier 
are as shown in Table II. 

TABLE II. Accuracy score of different classifier in percentage. 
Model Classifier accuracy in % 
Logistic Regression 96.8 

Decision Tree 95 
KNN(K=3) 98 
SVM 97 
Gradient Boosting 97 
Random Forest 97 

In the end we concluded to use Logistic Model as our 
backend algorithm because it’s provides same result 
with few features and less complexity as compare to 
other algorithms. 

C. Spread awareness among the people about
coronavirus:
The Coronavirus (COVID-19) outbreak has made its
way into the country. Maintaining awareness and
vigilance is crucial as the number of outbreak cases
reported in our nation grows. In order to do so, we built
a website using HTML and CSS, in which we include
all the essential information about Covid-19 such as
how it spreads from one person to another and what
effects it has on a human body. Also with the help of
YouTube videos and News Articles, we showcase the
grave danger that it poses not only in our country but
also all around the globe.

D. Highlight the safety Precaution about covid-19:
As there is currently no vaccine to prevent the latest
coronavirus (Covid-19). The best way to prevent illness
is to avoid being exposed to this virus. As communities
lift stay-at-home restrictions, it's important to keep
taking steps to protect yourself from COVID-19. That’s
why we have displayed some safety precautions on the
website about how to visit public places and protect
your health. For example, wear a cloth face covering,
keep a distance of about 6 feet (2 meters) from others,
etc. along with that we have provided safety tips for the
people which should be followed while visiting at
public places such as how to take care while travelling,
at restaurants, at places of workship, gyms, salons and
many more. This helps people in preventing being
infected by Corona virus.

CONCLUSION 

The global pandemic of the severe acute respiratory 
syndrome Coronavirus 2 (SARS-CoV-2) has become 
the primary national security issue of many nations. 
Advancement of accurate prediction models for the 
outbreak is essential to provide insights into the spread 
and consequences of this infectious disease. Due to the 
high level of uncertainty and lack of crucial data, 
standard epidemiological models have shown low 
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accuracy for long-term prediction. This paper presents a 
comparative analysis of Machine Learning models to 
predict the probability of corona virus in a patient. As 
the People have the mindset of taking simple things so 
seriously like visiting a doctor for even milder symptoms 
of coronavirus. The problem here is that in this process 
they are prone to the srisk of contracting the disease. This 
is where our project comes in handy and even people 
who lack proper awareness regarding the pandemic can 
get benefitted by taking our survey. In this paper, we are 
proposing the Logistic Regression model based novel 
coronavirus analysis on finding the probability of 
corona virus. The reason behind choosing Logistic 
Regression over all different machine learning model 
such as Support Vector Machine (SVM), Decision tree, 
Random Forest, KNN, Gradient Boosting because its 
provides same result with few features and less 
complexity as compare to other algorithms. The main 
advantage of doing this task would be that, this will 
give the idea to the people about their chances of being 
infected with the virus, and in accordance to that, the 
people will take all safety precaution and as during this 
pandemic situation all the doctors and the medical staff 
need all the help we can provide to them, as the 
healthcare facilities of the countries have been struck 
badly. For this very reason, we have developed a 
system which can narrow down the number of people 
requiring testing by using probability in occurrence of 
symptoms as the government cannot test everyone 
living in the countries.  
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Abstract - In the wake of Covid-19, monetary resources 
have become more valuable than ever. The MSME along 
with many renowned conglomerates have been the biggest 
bearer of this brunt. Due to this ongoing global economic 
crunch, its of paramount importance that banks 
throughout the world be more vigilant to make sure that 
they don't suffer losses while dishing out revenue in the 
form of loans. The likelihood of a customer defaulting the 
loan helps a bank take informed decisions and concentrate 
their resources on the profitable projects/ clients, in turn 
stabilizing the economy. This is ensured by meticulous 
analysis of vast customer data such as their credit 
scorecard (LC score and FICO) and N-number of 
calculations which can be overwhelming for employees or 
analysts of the bank. Modern computer technology along 
with the help of data mining and machine learning 
algorithms can not only help with storage and 
management of such vast pools of data but they can 
analyze and evaluate the same for generating predictive 
parameters that can be more or less relied on to make a 
decision. Many machine learning algorithms have been 
tried, tested and implemented for this purpose with 
increasing rates of accuracy and efficiency over the years. 
This project aims towards the analysis of various 
algorithms with the basic goal being to give a binary 
classification for whether a client is likely to default a loan 
or not.. 

Keywords — Covid - 19 
Decision Trees 
Random Forest 
Logistic Regression 
K Nearest Neighbor 
Support Vector Machine 
Neural Networks

I. INTRODUCTION

In recent times, Covid-19 has had an adverse impact on 
both organized and unorganized sectors. Need of 
applying for loans has become more pertinent in all 
economies, so as to keep a positive cashflow. Due to 
the current economic crisis loans have become more 
valuable than ever, even as investments for the banks. 
This situation has led to more risk being associated with 
loans. Traditionally, credit scores have been calculated 
by banks with the means of formulas and applicant 
data. These credit scores help the bank assess how safe 
a loan is and prevent bad loans. The calculation of an 
applicant credit score manually is a difficult task as the 
historical applicant data and the number of new 
applicants are large hence, inaccuracies are more likely. 

Algorithms and mathematical models are used by the 
banks for the same. 
These credit scores are calculated on certain applicant 
characteristics or features. These parameters that decide 
the goodness of the investment are selected carefully 
after analyzing the vast applicant data in the databases 
of the bank. The attributes that have the largest impact 
on the outcome are found out and selected. These are 
then analyzed and a credit score is given. These are 
termed as feature variables and are explained well by 
M. Kumar et al.[1].
Banks ought to have systems in place to keep a track of
customer behavior and make sure any anomalies are
documented for further analysis.
Machine learning models have been historically good at
handling problems that involve finding underlying
patterns in data out of very large datasets and have seen
a lot of use in loan applicant risk assessment in the
recent past. At its very core loan default prediction is a
simple binary classification problem. The ML models
usually involve preparation of large datasets (Outlier/
missing value handling, feature extraction, etc.) and
fitting a classifier algorithm on a training set. The bank
datasets are usually imbalanced with the number of
good applicants being typically more than number of
applicants that might default. For such datasets not all
classifier algorithm gives the best results. Past studies
have shown standard algorithms like linear and logistic
regression may not work the best for such datasets as
observed by M. Kumar et al. [2018][1]. Even though
we can avoid large number parameters to be tuned by
the above mentioned method the skewed nature of the
datasets and the algorithms unsatisfactory accuracy
calls for use of better alternatives. Other approaches
like Random forest, ANN or ensembles method seem to
work better for this particular use case as per past
studies see[1 2 6]. A comprehensive study is required
that will give a good representation of the efficacy of
these algorithms with respect to statistical parameters
such as precision, recall and computational time.

II. LITERATURE SURVEY

Loan defaulter prediction for banks or other lenders 
required us to study and analyze various previously 
published research material as loan lending industry 
always needs a more accurate predictive system for any 
forthcoming difficulties in this area of service. Also, 
predicting which borrowers might default is an arduous 
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task that can at times yield unfruitful results which 
brings about significant capital loss for the banks or 
other lenders. 
 In this literature, we have focused on the usefulness 
and application of machine learning methods and data 
mining tools so as to assess how these tools could be 
used to predict loan defaulters in an accurate and 
precise manner. For example, how M. Kumar et al. [1] 
using neural networks have identified the need for 
datasets of multiple banks from different countries so as 
to add region specific parameters with that, they have 
also addressed that the system used to take a significant 
amount of time which it renders is not usable in real-
time. L. Ying et al. [5] took a bank dataset from 
Kaggle, which they preprocessed, then they 
implemented 3 classifier algorithms over it using 
python, namely Random forest, Logistic regression and 
SVM. The authors analyzed the classification 
capabilities of it mathematically by using five model 
effect evaluation statistics of accuracy, recall, precision, 
F-1 score and ROC area. The parameters were then
calculated by them using the algorithm’s confusion
matrices. Random forest came out to be the best for
their model [5].
G. Arutjothi et al. [3] have considered an impressive
amount of data out of which a sample of the data was
taken and then cleaned and preprocessed using minmax
normalization after which a KNN model was trained
and then accordingly tested for results. G. Sudhamathy
et. Al [4] proposed a framework to determine the
“Probability of Default”. They preprocessed their
selected data thoroughly using KNN, agglomerative
hierarchical clustering algorithm and other algorithms
followed by feature selection using Random Forest
algorithm preparing a very concise dataset. The same
dataset was then trained by the authors using Decision
Tree Classifier model which was used to predict the
class label of the new applicants, giving efficient
results. The application of the various algorithms and
analysis of the same was notably made easy using R
package [4].

L. Zhua et al. [2] used random forest algorithm mainly
for loan defaulter prediction because of random forest's 
high efficiency on large datasets and its unparalleled 
accuracy over other algorithms. The authors were even 
able to utilize its error handling capacity and 
aggregation for missing values [2]. Also, J. Zurada et 
al. [6] had examined and utilized historical data from 
consumer loans issued by a financial institution to 
individuals that it deemed to be qualified customers. 
The model the authors built here was trained using 
three different data mining techniques namely Decision 
trees, Neural networks, and Logistic regression and the 
ensemble model, which was used to combine the three 
techniques, for predicting whether a particular customer 
defaulted or paid off his/her loan. Finally, the authors 
contrasted the efficacy of each technique and analyzed 
the inherent risk of separate as well as group loans [6].    

.III.  RESEARCH GAP 

    Following the testing of their neural networks model 
on the lending club dataset, M. Kumar et al. found that 
the model could have been improved further by 
reducing its processing time to apply in real-time 
systems of the lending industry. Even early warning 
signs systems can go a long way in reducing losses was 
observed by them. They finally noted that the model 
could be trained on diverse datasets from different 
countries so as to incorporate region specific 
parameters and thus increase precision and accuracy of 
their prediction model [1]. Despite of G. Arutjothi et al. 
considering a huge amount of data for their classifier-
based model, only a small part of it was sampled and 
the methodology of that had not been mentioned. Also, 
the authors have used lesser epochs which although 
increased efficiency of their model but might also lead 
to less accurate predictions [3]. Even though the 
ensemble model in their research stood out as the most 
reliable in classifying whether loans approved will be 
good or bad for J. Zurada, the accuracy rate which the 
author attained after testing the model still did not yield 
as promising of results when compared to other 
machine learning techniques like Random Forests. 
Also, it's probable that the accuracy might go down 
when up-scaling the dataset. 

IV.  PROPOSED SYSTEM

 Banks have always had credit risk assessment as 
the part of their standard operating procedure but now 
with the help of Machine learning and more advanced 
systems it has become even more bolstered. Most banks 
have efficient models and systems in place to evaluate 
applicants before giving out loans but the precision and 
quickness of such systems can always be improved 
upon. As mentioned earlier a lot of work has been done 
in this regard as mentioned by Arutjothi et al. [3] who 
implements a KNN classifier algorithm in their work. 
Like found out by M. Kumar et al. [1], J. Zurada [6] 
and L. Zhu et al [2] not all machine learning classifier 
models work with the same efficiency. A comparison of 
the models as shown by the above authors show that 
algorithms such as ANN or even an ensembles model 
works better for such data. In our work we work on a 
Lenders club dataset much like [1 2] which is a P2P 
lending company on whom you can find out more about 
at [2]. The dataset is large and unstructured which 
would help us realize the capabilities of different 
classifier models to handle such data. From perusing 
through previous works of similar nature we found out 
that methods such as KNN clustering, PDA and random 
forest algorithm was used for Feature selection and data 
preparation, taking points from them we envision to 
proceed with our Data preprocessing, visualization and 
selection of appropriate feature variables keeping in 
mind complexity and accuracy. Visualization of data by 
Discriminant analysis is a key process in our project as 
our dataset is big and realizing dependencies, null 
values, outliers is very important. Once we are done 
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Developing a Loan Defaulter Prediction model with higher efficacy

with our data preprocessing, we will split our data into 
training and testing sets. 
In our project we aim at giving a comprehensive study 
of the different classifier models and their efficiency 
with respect to various statistical parameters. ANN 
algorithm has a very good accuracy of 93% as observed 
by M. Kumar et al. [1].  The random forest (ensembles) 
model excels at handling such data and giving accurate 
predictions too [6 2]. We plan on training successful 
models with our lenders club data and find their 
comparative efficiency in terms of complexity, 
computational time and statistical parameters such as 
accuracy, precision, recall and F1 score. We hope that 
this work would benefit future Credit risk assessment 
system building process for Banks around the world. 

Fig. 1. Flow of work 

V. METHODOLOGY

The methodology of it can be broken down into 4 steps, 
first being data collection which has been done by using 
a lending club dataset. However, the dataset provided 
by Lending Club Bank is in raw and unstructured form 
with lots of dimensions, some of which are corelated to 
each other. It also has a huge amount of entries, 
namely, 396000 entries and thus to make it more 

manageable we take a smaller sample from this dataset 
which can represent the whole thing. That leads us to 
the 2nd step that being Data pre- processing and feature 
engineering. The large amount of data is analyzed using 
EDA, where data was better understood using various 
statistical tools and variables were classified as 
dependent and independent variables. An independent 
variable is the condition or characteristic that affects 
one or more dependent variables: its size, number, 
length or whatever exists independently and is not 
affected by the other variable. A dependent variable 
changes as a result of changes to the independent 
variable. This also helped us to reduce the feature 
variables from 27 to 12 by dropping them with respect 
to their correlation values. Zero/ Null values were 
managed by dropping features with them. Dummy 
variables were introduced for important features with 
categorical data. 

Fig. 2. Correlation matrix with 
Heatmap 

The third step is to split the dataset into training and 

testing data, 90% data is used to train the model and 

10% to test it. This is the most research intensive step 

as we select the algorithms to be implemented for 

classification. 

Fig 3. Architecture diagram 

 No one algorithm can be considered to be superior as 
every one of them have shortcomings and advantages 

309



Multicon- W 2021 

with respect to the data used. Algorithms that have been 
traditionally used for such classification problems like 
logistic regression may not be suitable for such 
imbalanced datasets and are not adaptable. Dr. L.M. 
Goel et al. [1] Uses Deep Neural Networks due to its 
better adaptability and its ability to create nonlinear 
model based on predicting variables provided to this 
model as input(s). Based on research algorithms like 
ANN, Gradient boosting and RF algorithms work best 
on large datasets like what are observed in banks. In our 
project, we have used Artificial Neural Networks. 
ANNs simulate the human nervous system [7] and can 
learn and generalize from examples to produce 
meaningful solutions even when the input data contain 
errors or are incomplete [8]. ANNs have been applied 
to solve a wide range of problems [9]. ANNs have been 
able to reproduce the unknown relationship between a 
set of input variables, such as rainfall, and output 
variables, such as runoff [10] or groundwater level [11]. 
As such, ANNs are considered to be capable tools for 
hydrologic prediction and forecasting.    
The fourth stage would be to implement the selected 
models on the prepared data by training the model on 
the training set and analyzing its performance based on 
parameters like Accuracy, precision and recall with 
respect to the testing/ validation set. L. Ying [5] used 
the five model effect evaluation statistics of accuracy, 
recall, precision, F-1 score and ROC area to 
mathematically calculate the classification capabilities 
of the SVM, RF and LR.  

Classification Accuracy is what we usually mean, when 
we use the term accuracy. It is the ratio of number of 
correct predictions to the total number of input samples.  
Accuracy = Number of Correct Predictions / Total 
Number of Predictions Made 
It works well only if there are equal number of samples 
belonging to each class. 
We plan on giving a comprehensive analysis on the 
most efficient classification based on such 
mathematical parameters. 

VI. CONCLUSION

Studying past research work, we arrived at a conclusion 
that only certain classifier models work with notably 
higher efficiency and prediction rates. A comparative 
analysis of all these machine learning techniques will 
be shown in our research work. Loan defaulter 
prediction or credit risk assessment is a very crucial and 
complicated task, even more so after the covid 
pandemic where the world is economically affected 
hence should be performed diligently. Banks are 
financial center of countries and loans are one of the 
most important product hence it becomes an imperative 
process to make sure that there is minimal credit risk. 
We hope our research will help in future designing and 
works on credit risk management systems to avoid 
financial losses for the lending industry and therefore 
for the countries.   
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Abstract -Brain tumor segmentation is a challenging task in 
medical diagnosis.  As tumor’s are irregular in shape,  the 
radiologists find it difficult to determine the tumor 
boundaries in MRI Images.  In recent years, Deep Learning 
plays a major role in the field of Computer Vision.  In this 
paper, a 3-D U-Net Architecture is used to implement Binary 
Semantic Segmentation of brain tumor region from Brain 
MRI Images.  The 3D U-Net Architecture is being trained 
with the 150images obtained from BraTs 2019 data set.  The 
segmentation results are evaluated using Dice Similarity 
Measure. From the results obtained it is proven that Brain 
tumor segmentation Using Deep Neural Network offers 
promising results than the existing segmentation techniques. 

Keywords: Brain Tumor, Segmentation, Deep Learning, 
3D U-Net, Dice Similarity. 

I. INTRODUCTION
Human brain, the most complex part of the human body 
contains tissues and cells.  Brain tumor is referred to as 
abnormal growth of cells inside the human brain.  The 
tumors that appear in brain are called as Primary Brain 
tumor.  Secondary Brain tumors appear in the brain as the 
effect of cancer that spreads from other parts of the human 
body.   Brain tumors can be either benign (non cancerous) 
or malignant (cancerous).  There are various types of 
primary brain tumors such as Medulloblastoma, 
Glioblastoma, Astrocytoma, Meningioma etc. 
Astrocytoma, Meningioma found to appear in adults 
brain  and  Medulloblastoma appears in the children 
brain. 

Fig.1. Primary Brain Tumor 

Fig.2. Medulloblastoma 

Fig.3. Glioblastoma 

Fig.4. Astrocytoma 
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Fig.5. Astrocytoma 

The major symptoms in patients with brain tumor are 
nausea, vomiting, headache, seizures etc.  The patients 
with such symptoms are suggested for scanning by the 
doctors.   Patients may be saved if tumors are detected 
and treated earlier.   

Imaging Systems such as Magnetic Resonance Imaging 
(MRI), Computed Tomography (CT) provides the images 
of tumor within human brain [1].   

 

Fig.6. Magnetic Resonance Imaging (MRI)   Machine 

 

Fig.7. Computed Tomography (CT)   Machine 

However, still it is a challenging issue for the radiologists 
to segment and identify the tumor inside the human brain, 
as tumor’s varies in size, shape and location.  
Segmentation, one of the Image Processing Steps 
provides the required  Region of Interest (ROI)  from the 
given input MRI or CT image.  There are various 
techniques for brain tumor segmentation from MRI 
images in the literature.  In this paper, binary semantic 
segmentation of brain tumor from MRI images is 
implemented using 3D-U Net Architecture.   

II. BACKGROUND REVIEW

Brain tumor segmentation is a challenging task as the 
segmentation process is based upon differences in the 
gray level values of the pixels in the MRI images [2].  
Thresholdingis a segmentation technique that works by 
comparing the pixel intensity values with the threshold 
values.  Local thresholding suits for images with different 
intensities and Global thresholding for the images with 
uniform intensities.  But, the major limitation with 
thresholding based brain tumor segmentation is, due to 
intensity variations in the image,  tumor segmentation 
might not be properly performed [3].  Region growing 
segmentation method is purely based on the process of 
seed selection.  The seedssimilar to itsneighbor are 
grouped to form a region.  The process of forming groups 
is continued until no more seed is left over[4].The major 
drawback of this method is that manual selection of seed, 
as this manual selection may lead to poor segmentation 
results. 

Watershed segmentation technique [5] uses gradient from 
the images rather than the local minima obtained from the 
images.  Hence this technique provides accurate 
boundary of the tumor region in the Brain MRI Images. 
But, sometimes watershed techniques might provide over 
segmentation. Morphological operations such as dilation 
and erosion employ filters to segment tumor region from 
Brain MRI Images.  Additional features such as area, size 
and location of tumor are needed to be extracted for 
accurate segmentation of brain tumors from MRI images 
[6]. 

Deformable models define curves or surfaces in an image 
through internal or external forces.  These models are 
widely used for brain tumor segmentation from MRI 
images. The drawback of this model is that the 
computational complexity is more when compared with 
other existing segmentation techniques [7].Atlas based 
segmentation proposed in[8]defines the atlas for the 
healthy and pathological brain. The segmentation 
accuracy is based upon the topological graph measures. 

Clustering techniques are the most efficient method of 
brain tumor segmentation.  Clustering techniques such as 
K-Means, Fuzzy C-Means, Hierarchical clustering are
widely used for brain tumor Segmentation from MRI
images.  The major drawbacks of these clustering
techniques are inadequate robustness to noise, sensitivity
to outliers etc. [9]. Hierarchical Fuzzy Clustering
Algorithm [10] performs brain tumor segmentation by
forming optimized clusters.  Fuzzy Local Approximation
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of Membership function (FLAME) clustering technique 
[11] provided better segmentation than existing clustering
techniques.  But, FLAME clustering techniques requires
the threshold values as the initial parameters.

The Convolution Neural Network  (CNN)  architectures 
can be used for brain tumor segmentation [12].   The input 
brain MRI Image is processed by several convolution and 
pooling layers in the network.  Finally, brain tumor is 
detected from the processed image. The  CNN 
architectures extract image features where as the 
traditional methods extracts the hand-crafted features 
from the images [13].   Hence CNN predicts brain tumor 
more accurately from MRI images than any other existing 
techniques. 

Fig.8. Convolution Neural Network 

Traditional CNN’s supports only fixed size images. 
Since tumor’s can be of any size, shape and appear in any 
location, traditional CNN’s are not suitable for accurate 
segmentation.  Hence Multiscale CNN [14] might be used 
for brain tumor segmentation. Multiscales CNN [15] 
combines the features obtained from various modalities 
and hence offers better results than traditional CNN. 

Fig.9. Multiscale CNN 

Multiscale CNN Architectures can combine features 
from different scales and the network is capable of 
processing  Brain MRI images from different modalities. 
The performance of Multiscale CNN can be further 

improved by implementing self learning features into the 
architecture. 

Considering the drawbacks and limitations of the 
existing techniques and to improve the segmentation 
accuracy in this paper, 3D-U Net Architecture [16] has 
been proposed for Binary Semantic Segmentation of 
brain tumors from MRI images.  

III. PROPOSED WORK
The proposed work comprises of three stages. Initially, 
the brain MRI images area cquired from BraTS dataset. 
Preprocessing is carried out on the inputted image to 
reduce the size of the input data.  Finally, binary semantic 
segmentation technique is applied over the preprocessed 
image to segment the tumor region from brain MRI.  The 
proposed flow diagram is given in Figure 9. 

Fig.10. Flow diagram 

A. Preprocessing of Brain MRI Images
In this work preprocessing is done in 3 steps.  In the first
step the given input Brain MRI image is cropped such that
the cropped region contains only the brain and the tumor.
This reduces the size of the input data.  Secondly,  each
volume of the cropped image is normalized
independently by subtracting the mean and dividing by
the standard deviation of the cropped brain region.
Thirdly, divide the input data source into training, testing
and validation data sets.  The training data for 3-D U-
Network is formed by extracting Random patches from
ground truth images and corresponding pixel label data.
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Fig.11. Input Brain MRI Image 

Fig.12. Cropped Brain MRI Image 

B. Binary Semantic Segmentation Method

The de-noised Brain MRI image is inputted for
Segmentation.  The 3-D U-Net architecture used for
Binary Semantic segmentation method labels each pixel
as either tumor pixel or background pixel.  The 3-D U-
Net architecture is trained to work on input brain MRI
image patches thus avoiding the need of storing the entire
3D volumes.  The main advantage of 3-D U-Net
architecture is that it avoids the artifacts found in the MRI
image automatically.

Fig.13. 3D-U Net Architecture 

The 3-D U-Net architecture consists of series of 
convolutionl layers with maxpooling layers thus reducing 
the resolution of the input Brain MRI images.  Following 
this, there exists a series of convolution layers with 
upsampling operators that increase the resolution of the 
input Brain MRI images.  A batch normalization layer 
exists before each and every ReLU layer.  For better 
segmentation of smaller tumor regions this 3-D U-Net 
architecture uses dicePixelClassificationLayer as the 
Output layer.  The parameters for  3-D U-Net  network in 
MATLAB is set as 

TABLE I. PARAMETERS FOR 3D-U-NET 

S.No Parameters Values 

1 Training Options Adam 

2 Maximum Epochs 50 

3 Learn Rate 
Schedule Piecewise 

4 Learn  Rate Drop 
Factor 0.95 

5 Validation 
Frequency 400 

6 Verbose false 

IV. RESULTS AND DISCUSSION
Once the parameters are set and the data source are 
configured, the 3-D U-Network is trained to perform 
segmentation on the test data.   Since the images in BraTS 
2019 database are available with ground truth values, 
Dice Similarity (DS) measure is sufficient for evaluating 
the segmentation accuracy. Dice Similarity is computed 
between the predicted and ground truth segmentations. 
Hence, the segmentation accuracy is evaluated using Dice 
Similarity (DS) measure. 

𝐷𝑆 =
2𝑇𝑃

2𝑇𝑃+𝐹𝑃+𝐹𝑁
 (1) 
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Where TP stands for True Positive, FP is false positive 
and FN is false negative values obtained from the input 
Brain MRI images.  The average DS score obtained for 
the testing images is 0.9585 

TABLE 2.  PERFORMANCE COMPARISON 

S.No Segmentation 
Method 

Dice Similarity 
Measure 

1 Convolution Neural 
Network 0.75 

2 3D-U Net 0.860 

Fig.14. Performance Comparison 

V. CONCLUSION
In this paper, the brain MRI images were obtained from 
BraTS 2019 dataset.  The images were denoised and 
segmentedfor brain tumor from MRI images using 3D-U 
Net Architecture.  From the Dice Similarity measure 
obtained it is evident that, the  3D-U Net Architecture 
provided better segmentation results than Convolution 
Neural network. 
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Abstract — Clustering is the task of dividing the data 
points into a number of groups or clusters in such a 
manner so that data points in the same groups are more 
similar to the other data points present in that group than 
those in other groups. In easy words, the purpose is to 
segregate groups with similar traits and assign them into 
the clusters. Clustering algorithms are advocated for the 
task of class identification in spatial datasets, it is 
witnessed that the application to large spatial datasets 
raises the following requirements for clustering algorithms: 
minimal requirements of domain knowledge to determine 
the input parameters, discovery of clusters with arbitrary 
shape and good efficiency on large datasets. Broadly 
speaking, clustering can be divided into two subgroups 
Hard Clustering where, each data point either belongs to a 
cluster completely or not and the other is Soft Clustering 
wherein soft clustering, wherein a probability or 
likelihood of that data point to be in those clusters is 
assigned rather than putting each data point into a 
separate cluster. 

Keywords— Clustering, K-means, Hierarchical, DBSCAN, 
Silhouette Coefficient index, Davies - Bouldin Index, 
Calinski-Harabasz Index. 

I. INTRODUCTION 

Clustering is primarily defined as division of data into 
groups of similar objects. Each group called a cluster, 
consists of objects that are similar between themselves 
and dissimilar compared to other groups. Clustering 
algorithms is the most popular unsupervised learning. In 
this respect, we compare among different types of 
clusters and found it more appropriate to place the 
algorithms such as: K - Means algorithm, 
Agglomerative hierarchical clustering algorithm and the 
density based spatial clustering of application with 
noise (DBSCAN) algorithm, to be under dissertation. 
They are generally used to find out how subjects are 
similar on a number of different variables. However the 
algorithms are not eager learners and rather directly 
learn from the training instances. The standard process 
of clustering can be divided into the following several 
steps,  feature extraction and selection helps to  extract 
and select the most representative features from the 
original data set; next step is  clustering algorithm 
design its design the clustering algorithm according to 
the characteristics of the problem; the following step is 
result evaluation which  evaluate the clustering result 
and judge the validity of algorithm; and the last step is 
the result explanation it  gives a practical explanation 
for the clustering result. 

II. RELATED WORK

Triguero, I., Maillo, J., Luengo, J., García, S. and 
Herrera, F. present various developments in the popular 
data mining techniques of the nearby neighbor 
algorithm for obtaining intelligent data. Weaknesses of 
the k-NN algorithm - audio data and incomplete data 
are used to filter and correct audio and imputation 

models for missing values. And with the reduction and 
reduction of data the kNN algorithm has become the 
primary model for obtaining and correcting incomplete 
data, eliminating noisy and unwanted data, and 
correcting lost values. They present several case studies 
showing the k-NN algorithm as a unique model for 
obtaining intelligent data from a large number of 
incomplete data. 
Laloux, JF, Le-Khac, NA and Kechadi, M.T. mean that 
collaborative integration methods now create more 
global models by combining spatial outcomes, which is 
why they lose important information. Introducing a new 
data distribution method in which local models can be 
integrated directly to form global ones. Intermediate 
integration is done at each node (node) to create local 
models. These models are sent to servers where 
collections will be redesigned based on local model 
features. Considering how many companies have 
separate data centers the aim of authors is to reduce the 
cost of data collection by reducing data connections and 
computer time, while obtaining accurate global results. 
Halkidi, M. and Koutsopoulos, I. developed a novel 
method for online streaming of data streaming using the 
theory of propagation. They use a two-level integration 
approach to address the problem of compiling 
distributed data. At the node level, a batch of data 
arrives each time, and the goal is to store a set of 
important data (local examples) at each time, which 
best represents the data obtained in that slot. In each 
case, local samples from distributed nodes are sent to a 
central location, which enables a second-level 
collection of them to obtain global data synopsis for the 
entire system. Local samples from the second-level 
collection process are returned to the nodes with 
appropriately modified weights that reflect their 
importance in land consolidation. 
Liao, WK, Liu, Y. and Choudhary, A. propose a grid 
integration algorithm using the Adaptive Mesh 
Refinement (AMR) process to address random data 
sharing. Instead of using a single mesh solution grid, 
the AMR integration algorithm creates different 
resolution grids based on regional size and these grids 
form a royal tree that represents the root of the problem 
as planned grids for increasing solution. Next, the 
algorithm views each leaf as a single cluster and also 
provides membership of data objects in the parent 
locations until the root node is reached. Team testing 
also demonstrated the effectiveness and efficiency of 
the proposed algorithm compared to grid-based 
methods using the same machine. As it is a grid-based 
approach, it also shares common features of all grid-
based methods, such as faster processing time, 
disregard for input data order, and the ability to 
distinguish real data from audio. 
Fernandez, JR and El-Sheikh, E.M. they say that in 
today's fast-paced generation of data disseminating 
traditional integration and / or pattern recognition 
algorithms do not work well in data integration. They 
define data distribution as a dynamic database that is 

316



Multicon- W 2021 

characterized by a sequence of data records that change 
over time, with fast and unlimited arrival rates. In their 
paper, they present an integration framework 
(CluSandra) with an algorithm, integrated, that 
addresses time and space issues, and allows end users to 
explore and discover information about the emergence 
of data streams. They use the integration of open source 
products used to control the distribution of data and to 
facilitate the integration of information into the data 
stream. The authors highlight that the CluSandra 
algorithm features the following features: adjustable, 
scalable, awesome, highly accessible and reliable, and 
easy to use. 

III. PROPOSED WORK

In this paper, we are comparing three different types of 
clustering algorithm which are:  K - Means algorithm, 
Agglomerative hierarchical clustering algorithm and the 
density based spatial clustering of application with noise 
(DBSCAN) algorithm.  

Technology and tools 
The comparison of the clustering algorithm is 
implemented using the Python language on the Google 
Colab platform. Colaboratory (Colab), is a product from 
Google Research that supports Python language as well 
as pre-installed python libraries which can be executed 
on any browser having the internet connectivity. It 
facilitates the users to write and execute arbitrary Python 
code and is especially well suited for machine learning, 
data analysis and education. 

  Dataset 
The dataset used herein is on the basis of certain socio-
economic and health factors that helps to determine the 
overall development of the countries. The features of the 
dataset are name of the country, child mortality rate 
which is in terms of death of children under 5 years of 
age per 1000 live births, total health spending per capita 
and percentage of the GDP per capita, the country’s 
exports of goods and services per capita, imports of 
goods and services per capita, the net income per person, 
inflation which is the measurement of the annual growth 
rate of the total GDP, life expectation of the countrymen, 
fertility rate of the country and it GDP per capita. The 
dataset consists of information of the countries in 167 
rows and 10 columns. 

Clustering 
Mixing methods are one of the most unsupported 
methods of ML. These methods are used to determine 
similarities and patterns of relationships between data 
samples and then combine those samples into groups 
that are similar in terms of symbols. Merging is 
important because it determines the internal collection 
between current data without labels. They make some 
assumptions about data points to make their similarities. 
Each assumption will create different but equally 
acceptable collections. 
Since the task of assembling is low, there are many ways 
to achieve this. The whole process follows a set of 
different rules to define 'similarities' between data 

points. In fact, there are more than 100 known 
algorithms for integration. But there are a few widely 
used algorithms: 
 Connectivity models: As the name suggests,

these models are based on the idea that data points
closer to the data space show more similarity to
each other than data points lying far away. These
species can follow two paths. In the first method,
they first divide the data into separate groups and
then combine them as the distance decreases. In
the second method, all data points are divided into
a single group and then separated as the distance
increases. Also, the choice of a distance job is
logical. These types are very easy to translate but
do not have the ability to manage large databases.
Examples of these models are hierarchical
clustering algorithms and their variations.

 Centroid models: These are iterative integration
algorithms where the concept of similarity is
based on the proximity of a data point to the
centroid collections. K-Means compilation
algorithm is a popular algorithm that falls into this
category. In these species, no. of the required sets
at the end must be stated in advance, which makes
it important to have prior knowledge of the data.
These species work hard to find a local optima.

 Distribution models: These types of mergers are
based on the assumption that all data points in a
collection are subject to the same distribution
(Example: General, Gaussia). These species often
suffer excessively. A popular example of these
types is the Expectation-maximization algorithm
that uses many common distributions.

 Density Models: These models search for data
space locations for a wide range of data points in
the data space. It divides the different regions of
quantity and assigns data points within these
regions into one group. Popular examples of
congestion models are DBSCAN and OPTICS.

Cluster Formation Methods 

It is not necessary that clusters will be formed in 
spherical form. Followings are some other cluster 
formation methods – 

 Density-based: The clusters are formed as the
dense region in this method. The advantage is that
it gives good accuracy as well as good ability to
merge two clusters. Eg: Ordering Points to identify
Clustering structure (OPTICS) etc.

 Hierarchical-based: The cluster is formed based
on hierarchy in the form of tree type structure in
this technique. There are two types namely,
Agglomerative i.e. Bottom up approach and
Divisive i.e. Top down approach. Eg: Balanced
iterative Reducing Clustering using Hierarchies
(BIRCH), etc.
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 Partitioning:  The cluster is formed into k clusters
by portioning the object. Number of partitions is
equal to the number of clusters. eg: K-means,
Clustering Large Applications based upon
randomized Search (CLARANS).

 Grid: The clusters formed are grid like structure.
The clustering operations which are done on grids
are fast and independent of the number of data
objects which is an advantage for these methods.
eg: Clustering in Quest (CLIQUE).

Clustering Algorithms: 
The three different types of clustering algorithm 
mentioned: 

1. K Means Clustering
2. Agglomerative hierarchical clustering
3. Density-based spatial clustering (DBSCAN)

K Means Clustering: 
K-means is one of the least difficult unsupervised
learning algorithms that solve the well-known
clustering problem.  The method follows a
straightforward and simple approach to classify a given
dataset through a specific number of clusters (accept k
clusters) fixed apriori. The primary thought is to
characterize k centers, one for each bunch. The better
decision is to put them far away far away from each
other. The following stage is to take each point of the
given dataset and associate it to the closest center.
When no point is forthcoming, the initial step is
finished. Now we need to re-calculate k new centroids
of the clusters from the previous step. After we have
these k new centroids, a new binding has to be done
between the same data set points and the nearest new
center. A loop is generated. As it turns out the loop may
notice that k centers change their location step by step
until no changes are to be done or the centers do not
move any more. The algorithm targets at minimizing an
objective function know as squared error function
which is given by:

J(V) =   ∑ ∑ (||𝑥𝑖 − 𝑣𝑗||)2𝑐𝑖
𝑖=1

𝑐
𝑖=1 )  (1) 

where, 
       ||xi - vj|| is the Euclidean distance 

between vj and xi. 
 ci is the number of data points in ith 

cluster. 
 c is the number of cluster centers. 

Agglomerative hierarchical clustering: 
Clustering types also encompass partitional clustering 
which split the dataset into a preferred number of 
clusters.  The dataset is first assigned to a single cluster 
which is further divided until all clusters containing a 
single instance are called as divisive hierarchical 
clustering (DHC). Each instance is initially assigned to 
a separate cluster and the closest clusters are then 
agglomerated until all instances are contained in a 
single cluster is called as agglomerative hierarchical 
clustering which is an opposite approach of DHC. 

Fig 1: Agglomerative hierarchical clustering 

The advantage of the algorithm is that it can produce an 
ordering of the objects, which may be informative for 
data display. The smaller clusters which are generated 
may be helpful to determine the similarity between 
prototypes and data points, and it performs well only in. 
The constraints faced are, some constraint combinations 
when used with agglomerative algorithms can affect the 
dendrogram to stop prematurely in a dead-end solution 
even though other feasible solutions exist with a smaller 
number of clusters. When constraints lead to efficiently 
solvable feasibility problems and do not give a dead-
end solution, we can then illustrate the benefits of using 
constraints to improve cluster purity and average 
distortion. 

DBSCAN: 
DBSCAN algorithm or the Density based spatial 
clustering of application with noise, is a density based 
method which can detect the arbitrary shaped clusters 
where the clusters are defined as dense regions 
separated by low dense regions. This methodology 
begins with a random arbitrary object present in the 
dataset and verifies its neighbouring objects within the 
given radius (Eps) set by the user. If the neighbouring 
objects within that Eps are more than the minimum 
number of objects required for a cluster, it is marked as 
a core object or the core point. In case the neighbouring 
objects it surrounds within given Eps are less than the 
minimum number of the objects required, then such 
points are marked as noise or the outliers. Due to this, 
this algorithm can determine which information or 
points should be categorised under an outlier. The 
DBSCAN algorithm can identify clusters of large 
spatial data sets watching the local density of blocks of 
data using a single input parameter. In addition, the user 
gets a suggestion for the parameter value which would 
be appropriate.  An example of a software program that 
has the DBSCAN algorithm implemented is WEKA. 

The DBSCAN clustering algorithm can be categorised 
as following:  

(a) Detection Based DBSCAN clustering: This
technique is the most simple detection problem as it can 
be solved efficiently as an upper bound on a discredited 
likelihood function. It is an helpful algorithm as it 
recovers maximum number of likelihood of sides and 
orientation at locations of the most likely polygons.  
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(b) Hierarchical DBSCAN clustering: Hierarchical
DBSCAN clustering is one of a method of cluster 
analysis which builds a hierarchy of clusters. 

(c) Spatial–temporal DBSCAN clustering: It is a
new clustering algorithm which is designed for storing 
and clustering a wide range of spatial–temporal data. 

(d) Partitioning based DBSCAN clustering: This
method of clustering, generally yields in a set of N 
clusters, each object belonging to one such cluster. Each 
cluster is represented by a centroid or a cluster. This is a 
certain type of summary description of all the objects 
contained in a cluster.  

(e) Incremental DBSCAN clustering: This
clustering algorithm basically handles the dynamic 
databases. It has the ability to change the radius 
threshold value dynamically. 

(f) Grid-based DBSCAN clustering: This technique
quantized the data set into a certain number of cells and 
then works with objects belonging to these particular 
cells. The method does not displace the points but rather 
build several hierarchical levels of the groups of 
objects. 

Different Comparison Metrics: 
TABLE I 

COMPARING METRICS 

Feature/ 
Algorithm K - means Agglomerative 

clustering DBSCAN 

Parameters number of 
clusters 

number of 
clusters or 
distance 
threshold, linkage 
type, distance 

neighborhood 
size 

Scalability 

Very large 
n_samples, 
medium 
n_clusters 

Large n_samples 
and n_clusters 

Very large 
n_samples, 
medium 
n_clusters 

Use Case 

General-purpose, 
even cluster size, 
flat geometry, not 
too many clusters 

Many clusters, 
possibly 
connectivity 
constraints, non 
Euclidean 
distances 

Non-flat 
geometry, 
uneven 
cluster sizes 

Geometry 
(metric 
used) 

Distances 
between points 

Any pairwise 
distance 

Distances 
between 
nearest points 

Dataset Numerical and 
symbolic 

Numerical 
dataset 

Numerical 
dataset 

Scalability Good Good Good 

Efficiency Normal Normal Normal 

Comparing the clustering quality measure: 
1. Silhouette Coefficient:
The Silhouette Coefficient or the silhouette index is
defined as the coefficient for each of the sample and
comprises of two scores, a and b, where ‘a’ measures
the closeness of points in the same clusters by
calculating the mean distance between a sample and all
other points in the same class whereas ‘b’ measures the

distance of points of different clusters by calculating the 
mean distance between a sample and all other points in 
the next nearest cluster. The Silhouette Coefficient s for 
a single sample is given as: 

𝑠 =
𝑎 − 𝑏

𝑚𝑎𝑥 (𝑎,𝑏)
  (2) 

The Silhouette index for a set of samples is defined as 
the mean of the Silhouette Coefficient for each sample 
of the dataset. It tells whether the individual points are 
correctly assigned to their clusters. The range of 
possible values of Silhouette Coefficient (S) are 
mentioned below: 

i. If the value of S is close to 1, then the point
belongs to the correct clusters.
ii. If it is close to 0, then it indicates that the point is
in the overlapping clusters.
iii. If it is close to -1, then the point belongs to the
incorrect clusters and should be assigned to the other
clusters.
The higher value of Silhouette Coefficient score

relates to a model with better defined clusters and well 
separated. 

2. Davies - Bouldin Index:
This Davies - Bouldin index or Davies - Bouldin score
is defined as the average similarity between the clusters,
where the similarity is a measure that compares the
distance between clusters with the size of the clusters
itself. Thus, the clusters which are farther apart and less
dispersed, that is, having more space between the
clusters result in a better score. The formula for Davies
- Bouldin index is given by:

DB =  
1

𝑛
∑ 𝑚𝑎𝑥𝑗 ≠ 𝑖

𝑛
𝑖=1  ( 

σ𝑖 + σ𝑗

𝑑(c𝑖 ,   c𝑗 )
)  (3) 

where n is the number of clusters and σ𝑖  is the average 
distance of all points in the cluster i from the cluster 
centre c𝑖 . 

The minimum score of Davies - Bouldin index is zero, 
with the lower values indicating better clustering of the 
points. The various advantages of this index are that the 
computation of Davies-Bouldin is much simpler than 
that of Silhouette scores and the index computes only 
quantities and features inherent to the dataset. One of its 
drawbacks is the usage of centroid distance limits the 
distance metric to Euclidean space. 

3. Calinski-Harabasz Index:
The Calinski-Harabasz index depends on the

concept that good clusters or points are always compact 
in nature and have distinct space between them r. It is 
defined as the ratio of the variance of the sums of 
squares of the distances of individual objects or data 
points to their cluster center by the sum of squares of 
the distance between the cluster centers. The formula 
for this Index is defined as:  

𝐶𝐻𝑘 =  
𝐵𝐶𝑆𝑀

𝑘−1
.

𝑛−𝑘

𝑊𝐶𝑆𝑀
 (4) 
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where k is the number of clusters, n is the number of 
records in data, BCSM (between cluster scatter matrix) 
calculates separation between clusters and WCSM 
(within cluster scatter matrix) calculates compactness 
within clusters.  
 Higher the Calinski-Harabasz Index value, better is the 
clustering model than others. One of the drawbacks of 
this index is observed that the value of index is 
generally higher for the convex type of clusters than 
other types of clusters, such as density based clusters 
which are obtained through the DBSCAN algorithm. 

Implementation: 
K - Means algorithm: 
K - Means uses the Euclidean distance method to 
calculate the distance between the clusters. For the 
implementation, we first initialize the k points called 
means. Then we categorize each item to its closest 
mean and we update the mean's coordinates, which are 
the averages of the items categorized in the mean so 
far. We repeated the process for a given number of 
iterations and at the end, we obtained our required 
clusters. To decide how many clusters to consider, we 
can employ several distance calculating methods such 
as the Elbow Curve method, BIC score with a Gaussian 
Mixture Model, etc. For our dataset, we have used the 
basic and most widely used method the Elbow Curve 
method. In this method, wherever we observe a "knee" 
like bent formed by the lines, we consider that number 
as the ideal number of clusters in the K-Means 
algorithm. 

Fig 2: Elbow Method 

Here, along the Y-axis, we have the sum of the squared 
differences between the observations and the 
corresponding centroid. Afterwards, we fitted our 
scaled data into a K-Means model having 3 clusters, 
and then labeled each data point (each record) to one of 
these 3 clusters. We then counted the number of 
records in each cluster. 

 Fig 3: Count of k means cluster 

After that we checked our model, using the Silhouette 
score, Davies Bouldin and Calinski-Harabasz Index 
and visualized the clusters formed between child 
mortality and gdpp. 

 Fig 4: Child Mortality vs gdpp 

From the above graph, we can conclude that the 
country having high child-mortality and low GDP per 
capita (measurement of the annual growth rate of the 
Total GDP) is an under-developing country, the 
country having low child-mortality and high GDP per 
capita is a developed country. Here, in K- means 
algorithm, we conclude that  0 depicts an under - 
developing country, 1 depicts a developing country and 
2 depicts a developed country. 

Hierarchical Clustering: 
Divisive and Agglomerative are two types of 
hierarchical clustering. We have used Agglomerative 
Hierarchical Clustering because it is the most common 
type of algorithm that is used to group objects in 
clusters according to their similarities. It is also known 
as AGNES (Agglomerative Nesting). It's a bottom-up 
approach, each observation starts in its own cluster, and 
pairs of clusters are merged as one moves up the 
hierarchy. A Dendrogram is a type of tree diagram that 
shows the hierarchical relationships between different 
sets of data. We plotted the dendrogram on the dataset. 

 Fig 5: Dendrogram 
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From the above dendrogram we can take the minimum 
number of clusters as 2 and maximum number of 
clusters as 5.As we can see from dendrogram 3 in the 
right no of clusters, so we are going to take 3 no of 
clusters. We fitted the scaled data into an agglomerative 
hierarchical model and then labeled each data point. 
After that we visualized using scatterplot between child 
mortality and GDPP. 

 Fig 6: Child mortality vs gdpp 

Here, in an agglomerative hierarchical clustering 
algorithm, we conclude that 0 depicts an -developed 
country, 1 depicts a developing country and 2 depicts 
an under-developing country. 

DBSCAN algorithm: 
DBSCAN is an abbreviation of "Density-based spatial 
clustering of applications with noise". This algorithm 
groups together points that are close to each other based 
on a distance measurement (usually Euclidean distance) 
and a minimum number of points. It also marks noise as 
outliers (noise means the points which are in low-
density regions). For implementation, we dropped the 
country feature from the dataset and converted it into 
distance matrix form using the numpy array. Then we 
applied data transformation to the dataset by scaling the 
data using StandardScaler and fitting the data and then 
transforming it.  The DBSCAN algorithm was 
implemented using eps as 1.38 and min_sample = 9. 
Data fitting was applied on the DBSCAN algorithm and 
we further counted the number of records in each 
cluster. 

 Fig 7: Count DBSCAN 

In the next step, we calculated the core points or the 
core sample, the points that are within a dense region 
of distance eps and calculated the number of clusters 
formed keeping -1 as the outlier. We visualized the 
dataset using the seaborn scatterplot between child 
mortality and gdpp. 

 Fig 8: Child mortality vs gdpp 

Here, in the DBSCAN algorithm, we conclude that 2 
depicts an under - developing country, 0 depicts a 
developing country and 1 depicts a developed country. 

IV. RESULT

On implementing the various measures of clustering 
performance such as the Silhouette score, Davies-
Bouldin index and Calinski-Harabasz index, it is 
evident that the Agglomerative hierarchical algorithm is 
better than the K - Means and DBSCAN algorithm. 
When comparing the algorithms on the basis of the 
Silhouette score, K - Means outperforms agglomerative 
clustering and DBSCAN algorithm based on all cluster 
validation metrics. 

TABLE I 
COMPARING SCORES OF ALGORITHM 

Types of
Algorithm Silhouette score Davies-Bouldin Calinski-

Harabasz 

K - Means 
Algorithm 

0.2832957568 
3463126 

1.2769056099 
69829 

66.23475806 
200629 

H - cluster 
Algorithm 

0.1725655706 
4358438 

0.6796557250 
769378 

184.1876815 
8102884 

DBSCAN 
Algorithm 

0.156088345 
10739902 

2.1834286843 
998925 

22.54919188 
002059 

When compared with Davies Bouldin and Calinski - 
Harabasz index, Agglomerative hierarchical clustering 
algorithm outperforms DBSCAN and K - Means 
algorithm. The Davies - bouldin index states that the 
algorithm having minimum score i.e., near zero 
indicates better clustering and the Calinski-Harabasz 
index states that higher the score of the algorithm, better 
is the performance  and the clusters are dense and well 
separated. 

321



A Comparative Study of Clustering Algorithms 

 Fig 9: List of developed, developing and under developing countries 

To further assist our outcome, we compared the three 
clusters of countries that were formed - developed, 
developing and under - developing countries. We 
discovered that certain developing countries in 2017 
according to the UN [], Botswana and Angola are 
developing countries. In Agglomerative hierarchical 
clustering algorithm, Botswana and Angola is under 
developing country but according to K - Means 
algorithm, they are categorised as under - developing 
country whereas in case of DBSCAN algorithm, they 
are identified as an outlier and so are not under any of 
the three clusters. 

V. FUTURE SCOPE

This  paper  was  intended  to  compare certain data 
clustering algorithms - K -means algorithm, 
Agglomerative hierarchical clustering algorithm and 
DBSCAN algorithm. Through our extensive search, we 
were unable to find any particular study that attempts to 
compare the aforesaid clustering algorithms. As a 
future  work, the comparisons among these three 
clustering algorithms (or may other algorithms) can be 
attempted according to different factors other than those 
considered in this paper. One of the approaches may 
consider using data clustering algorithms in the 
applications such as object and character recognition or 
information retrieval which is concerned with the 
automatic storage and retrieval of the documents. 

VI. CONCLUSION 

To conclude, the most common clustering algorithms 
such as K-means, Agglomerative hierarchical clustering 
algorithm and DBSCAN were applied on the dataset. 
The performance of a particular clustering algorithm 
depends on the dataset that is selected. In our case, 
agglomerative hierarchical clustering worked more 
efficiently than DBSCAN algorithm and K - means 
algorithm. Since the K - mean algorithm is a centroid 
based algorithm, it is more sensitive towards the 
outliers because a mean is easily influenced by the 
extreme values. In our dataset, we have data points that 
form clusters of varying density, thereby resulting in the 
DBSCAN algorithm to not work more efficiently as it 

does not cluster the data points well. Since the 
clustering depends on ϵ and MinPts parameter, they 
cannot be chosen separately for all clusters. The 
limitations of the country dataset that it consists of 
many outliers but since our dataset is small (167 rows 
only) we did not remove the outliers as it will further 
reduce the number of rows. 
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Abstract—With technology’s increasing capabilities, Social 
me- dia has become the largest pool of data from which we 
can extract public opinion and begin to gather informative 
data on the success or failure of a brand, products, or 
marketing campaigns in the eyes of the public. People share 
their experiences, opinions, as well as day to day activities 
on social media, which results in enormous amounts of 
online data which attracts developers to carry out data 
mining and data analysis. Thus, there is a necessity of social 
media screening so as to obtain results which can be used for 
analysis. Twitter is an online networking site driven by 
tweets which are 140 character limited messages. Thus, the 
character limit enforces the use of hash-tags for text 
classisfications. Currently around 5500-6000 tweets are 
published every second, which results in approximately 561.6 
million tweets per day. Performing sentiment analysis of 
tweets can help us determine the polarity and inclination of 
a vast population towards a specific topic, term or entity. 
The applications of such analysis can easily be observed 
during public elections, movie promotions, brand 
endorsements and many other fields. In this project, use 
Naive-Bayes classifier to determine the tweets based on 
sentiments. In the implemented system, tweets are collected 
and sentiment analysis is performed on them. Based on the 
results of sentiment analysis few suggestions can be provided 
to the user. The primary aim is to provide a method for 
analysing sentiment scores based on grades. This paper 
reports on the design of sentiment analysis, extracting vast 
numbers of tweets. Results classify user’s perception via 
tweets into positive and negative. Secondly, we discuss 
various techniques to carry out sentiment analysis on 
twitter data in detail. 

Index Terms—social media, twitter, analysis, classification 
al- gorithm, sentiment analysis 

I. INTRODUCTION
The history of the Internet has changed the way people 
opine on their perceptions. Nowadays it is all done 
through different blog posts, online discussion forums, 
product review websites etc. People usually depend on 
user generated content on any product to a great extent 
when it comes to perform any 
desired action. When people want to buy a product 
online, they will first look up its reviews in that 
particular product website online, before making up a 
decision.This project presents a system that facilitates 
the generation of a single grade which is created with 
the analysis of the social media activity of a particular 
individual. The term “GRADIFY” stands for “Grading 
Efficiently”, where every registered user could link 
their social media account like Twitter and generate a 
social grade upon their social behavior on twitter. 

The idea behind this project came up due to the 
current need of social media background checks for 
visa allotment and also for getting jobs in major 
companies. So in brief what our system would 
basically do is connect the user’s twitter account and 
analyze them using the criteria which are usually 
analyzed during the visa allotment and job recruitment 
process. Social grade is becoming a popular study these 
days, mainly because of the fact that social networking 
sites include online users who are free to express their 
thoughts, feelings and impressions  
concerning a specific topic. In fact, nowadays, any 
kind of marketing business is currently immersing 
to the new trends of businesses. Apart from written 
surveys, the companies also extend their customer 
satisfaction analysis through the web, in order to gather 
a large amount of data. Few studies on analysis have 
already been presented. These studies are targeted to 
Twitter, for tweet updates about a specific topic, 
mostly on brands of products. Chinese government has 
already been working upon a similar application since 
2014 and has now started implementing it throughout 
the nation. The Social Credit System is a national 
reputation system being developed by the Chinese 
government. By 2020, it was intended to standardise 
the assessment of citizens’ and businesses’ economic 
and social reputation, or ’Social Credit’. The system 
will be one unified system and there will be asingle 
system-wide social credit score for each citizen and 
business. By 2018, some restrictions had been placed 
on citizens, whom state-owned media described as the 
first step toward creating a national social credit 
system. The system is considered a form of mass 
surveillance which uses big data analysis technology. 
The government of modern China has also maintained 
systems of paper records on individuals and 
households Every citizen starts off with a score of 
1,000. NPR reported the ranking as follows: 960 to 
1,000 is an A; 850 to 955 points is a B; 840 to 600 is a 
C; and any score below that is a D, which designates 
the score-holder as “untrustworthy.” While the 
government hasn’t made the specific methodology 
used to calculate scores public, one’s ranking can fall 
for both major and minor infractions. Serious 
violations include drunk- driving, embezzlement, and 
fraud. Much smaller violations that result in a lowered 
score include playing too many video games; 
spreading “fake news,” especially related to terrorist 
attacks, or refusing military service, will also lower 
one’s score. Sometimes people are declared 
“dishonest” for committing infractions the government 
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doesn’t believe they’re truly sorry for. For those 
declared “untrustworthy,” the ability to buy business-
class train tickets or to lodge at certain hotels can be 
rescinded. In some cases, the opportunity for their 
children to attend their preferred high school or 
college may be taken away, as may employment 
opportunities. (The gov- ernment encourages 
employers to consult the blacklist before making hiring 
decisions.) Citizens who behave inconsiderately in 
public, like walking their dogs off-leash, can have their 
dogs confiscated and be required to take an exam to get 
the pets back. Although “untrustworthy” people are 
punished for bad scores, citizens who rank the highest 
in the new system can take advantage of perks like 
business discounts or booking hotel rooms without 
deposits. 

II. LITERATURE    REVIEW
It was during the early 1990’s that the research was 
started in the field of sentiment analysis. The term 
sentiment analysis along with opinion mining was first 
introduced during the year 2003, during this time the 
work was very much limited only to subjective 
detection, sentiment adjectives and interpretation of 
metaphors. In [1], Sentiment analysis or opinion mining 
is one in all the main tasks of informatics (Natural 
Language Processing). Sentiment analysis has gain a lot 
of attention in recent years. During this paper, we have 
a tendency to aim to tackle the matter of sentiment 
polarity categorization, that is one in all the elemental 
issues of sentiment analysis. A general method for 
sentiment polarity categorization is planned with 
elaborate method descriptions. Information employed in 
this study area unit on-line product reviews collected. 
At last, they have a tendency to additionally provide 
insight into our future work on sentiment analysis. 
Machine learning approaches Real Time Twitter 
Sentiment Analysis for Product Reviews 343 Text 
mining [2], to boot spoken as text processing, is that the 
strategy of extracting attention-grabbing. It uses 
algorithms to transform free flow text (unstructured) 
into info that will be analyzed (structured) by applying 
applied math, Machine 
Learning and tongue method (NLP) techniques. Text 
mining is Associate in Nursing evolving technology 
that allows en- terprises to understand their customers 
well and provide them various facilities for their 
shopping desire. As a ecommerce market is growing 
rapidly their is large amount of products reviews is 
present, So its important for the ecommerce com- 
panies to know the users opinions towards particular 
products. In [2], Analytics firms develop the flexibility 
to support their choices through analytic reasoning 
employing a kind of maths and mathematical 
techniques. On the other hand, a recent study has in 
addition conspicuous that maximum organizations do 
not have information required for decision-making. 
Learning “Data Analysis with R” [3] not exclusively 

adds to existing analytics info and methodology, but in 
addition equips with exposure into latest analytics 
techniques in addition as pre- diction, social media 
analytics, text mining on. It provides an opportunity to 
work on real time info from Twitter, Facebook and 
various social networking sites. Twitter is one among 
most well-liked social networking website wherever 
individuals area unit expressing their views, opinion 
and emotions generously. These tweets area unit 
recorded and analysed to mine emotions of individuals 
associated with a terrorism (Uri attack). Gift study 
retrieve tweets regarding Uri attack and notice 
emotions and polarity of tweets. To mine emotions and 
polarity in tweets, text mining techniques area unit 
used. some 5000 tweets area unit recoded and pre-
processed to form a dataset of oftentimes showing 
words. R is employed for mining emotions and polarity. 

III. PROPOSED SYSTEM
The proposed system describes particular features: The 
transactions that take place in a secured format 
between various clients in the network. It provides 
flexibility to the user to transfer the data through the 
network very easily by compressing the large amount 
of file. We have a proposed system that aspect level 
sentiment analysis on twitter data or tweets and 
classifies them into three categories : Positive Negative 
Neutral The proposed project work is under the 
Intelligent System Design and Development Domain 
which requires a detailed study of different libraries. 
[5] This techni- cal paper reports the implementation of
the Twitter sentiment analysis, by utilizing the APIs
provided by Twitter itself. There are great works and
tools focusing on text mining on social networks. In
this project the wealth of available libraries has been
used. [7] Data Collection using Twitter API:Publically
large sets of twitter data is not available.Hence ,we
extract data from Twitter API. With the help of
these,we access data by providing search queries and
various numbers of tweets. [6] Data Preprocessing:This
involves cleaning and simplifying the data by
performing spell correction,punctuation handling,etc.
so to remove noise from data. Applying
classifications al- gorithm :The classification
algorithms are applied on these tweets in order to
categorize them . Different models provide different
accuracy and we choose the model with the highest
accuracy. Classified tweets : The result of the
above step is classified tweets which may belong to
any of the three categories mentioned. Sentiments in
graphical representation: The results of the sentiment
analysis is provided using tables.

IV. METHODOLOGY AND TECHNOLOGY

[4]The first step includes getting user’s information
through the twitter account of an individual. The
information is then cleaned and processed according to
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our needs. The steps involved are listed below. 
• Noise Removal

Noise removal involves removing the stop words
such as a, an, the and also removing the URL’S
and information which is not required. These
words after being removed we get the essential
information which is useful.

• Tokenization
Tokenization is dividing the tweet into tokens and
these divided tokens can be easily handled.

• Feature Selection
The information such as tweet id, tweet date and
tweet are removed from the data set. Highlight
section is removing the necessary information.

• Classification
We use Naive Bayes Classification Algorithm for
tweet analysis. It works on the principle of
probability of an event x such that an event y has
already taken place. After determining the
probability we can grade the tweet as per the rating
generated. The Naive Bayes classifier uses the
prior probability of each label which is the
frequency of each label in the training set, and the
contribution from each feature.

• Sentiment Analysis
It determines if a tweet is positive or negative.

• Textblob
Text blob is a python library which consists of a
series of stop words. It also consists of a list of
words which are positive or negative. It plunges
API into the NLP (Natural Language Processing)
and then the Naive Bayes lets us know the
sentiment of the tweet.

• Naive Bayes Classification Algorithm
Naive Bayes Classification works on probability of
an event X such that an event Y has already
occurred. How Naive Bayes works ? Naive
Bayes work on probability of event A such that an
event B has already occured. Say in a tweet : It is a
good day. The probability of positive words is
more so with the help of naive bayes the tweet is
a positive tweet. [5]

TECHNOLOGY USED 
• Tweepy

Tweepy is a library used in python which is
used to get twitter API. Tweepy has huge number
of highlights. Twitter enables us to get the required
information of any client utilizing Twitter API or
Tweepy. The information is the tweets extricated
from the client’s twitter account. The main aim is
to get the customer key and customer private key.

• Textblob

Fig. 1. Representation 
of model 

Text blob is a python library which consists of a 
series of stop words. It also consists of a list of 
words which are positive or negative. It plunges 
API into the NLP (Natural Language Processing) 
and then the Naive Bayes lets us know the 
sentiment of the tweet. 

• Numpy
Numpy is used to perform mathematical
operations such as linear algebra, fourier
transformation, arrays and ma- trices. It is fast
and easy to use.

• Pandas
Pandas is an open source library which performs
infor- mation control in python. They need
numpy to work. It is basically used to work with
information and do information control and
examination. [5]

V. EXPECTED OUTPUT

SR.NO. USERNAME GRADE 

1. @narendramodi A 

2. @kamalaharris D 
TABLE I 

Example: “Congratulations @kamalaharris, for US 
Presi- dential election win!”Since, ‘Congratulations’ 
and ‘win’ are words with positive sentiment so rating 
is 2 and hence grade generated is D. 

VI. APPLICATION OF PROJECT
  Screening of social media for recruitment processes. 

Social media posts often show the most truthful point 
of view about the services , products and 
businesses because users offer their opinion 
voluntarily. People on social media 
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simply shows how they feel. Around 5500-6000 tweets 
are sent every second and most of the tweets are about 
businesses. Most of the companies receive feedback on 
social media. The utiliza- tion of web based life in 
enrollment comprehensively includes associations and 
that incorporates selection represen- tatives, chiefs, and 
pioneers. “GRADIFY” will help to wade through all the 
data in minutes and overall analysis of public sentiment 
on social media platforms. 
  Checking background of an individual for visa 
allotment In May 2019, US has announced the new rule in 
which all the applicants for US visas have to submit their 
social media details. For the nation’s sake most countries 
will sooner or later adopt this rule too. Grading of social 
media can play an important role in terrorist activity and 
analysis. Grading of social media will help to keep 
terrorists away from the foreign soil, public safety threats 
and other dangerous individuals from gaining 
immigration benefits. So here’s one of the major 
application of “ GRADIFY ”. 

3. Secondary criteria for financial loan approval
GRADIFY will help banks for loan approval. Bank can
have look at the user’s grade and can grant the loan
accordingly. Better the grades faster the approval
for loan.

4. Brand Monitoring
One of the popular applications of sentiment analysis

in businesses. The longer you keep ignoring the bad 
reviews of the customer the worse the situation will get. 
With the help GRADIFY we can immediately 
understand about the negative brand mentions. It makes 
it possible to track your brand’s image. 

VII. CONCLUSION
GRADIFY is a single platform where Twitter accounts 
of individuals are taken into consideration to generate a 
grade which is used for social media screening. This 
application could be developed using machine learning 
and data analysis of social media. Usage of this 
application is not only limited to a college level project 
but can also be implemented in order to ease many day 
to day requirements. This project upon completion with 
total functionalities of having access to twitter handles of 
the registered user could analyze anything and 
everything on the handles and generate one single grade 
which could be used as an secondary criteria for judging 
people on social behavior, financial status, basic 
whereabouts of their travelling locations, etc. So a 
single platform can be used to facilitate a standard grade 
with help of screening of various social media 

platforms. There should no longer be any need for 
scanning and analyzing different social media accounts 
on different platforms, or even no need to open various 
social handles for checking. Simply a standard 
platform is created to get an automatic social grade 
without wasting time over checking various handles 
separately. The project can be used to monitor as well as 
examine the social behavior of an individ- ual. The main 
impact of the project will be that if social media grade is 
considered as a necessary criterion by the organization 
then this will indirectly promote the good behavior of 
people on social media. So, in order to improve the 
social media grade every individual will control their 
behavior on social media platforms and will themselves 
refrain from posting derogatory content on social 
platforms. This will also help to reduce cyber crime and 
threats too. On the contrary, rather than screening every 
single social media account individually, the grade 
provided by our system GRADIFY can be used which 
will result in effective evaluation in less period of 
time. 

VIII. RESULT AND DISCUSSION
This project helps an organization to find the grade 

of an individual and this helps in various fields. The 
previous models could not identify if a tweet was 
sarcastic or not but with Gradify we can also find out 
sarcastic tweets. This platform will not only be useful 
for the visa allotment process but can also be used to 
analyse an individual for the recruitment process, get 
benefits on plane tickets, get good rooms in hotels, and 
a secondary platform for matrimonial selection. 
Gradify will be a single platform which will generate 
the grade over the analysis of the twitter account 
which will force people to behave positively on social 
media platforms thus reducing the negativity on social 
media. Hence its uses are not only in education, 
industry but also on various other platforms. 
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Abstract: Cloud computing systems are the de-facto 
deployments for any user data and processing 
requirements. Due to a wide variety of cloud systems 
available today, there has been an exponential increase 
in the number of services provided by these systems. 
These services range from software-based systems to 
high-end hardware-based infrastructures. The wide 
variety attracts a lot of attention by unwanted hackers, 
due to which the cloud deployments are one of the most 
cyber attacked entities in this paper, we review the 
attacks and issues of cloud computing entities namely 
Software as a Service (SaaS). These attacks are 
quantified at both micro-level and macro-level. This 
paper also discusses the different solutions for these 
attacks, identified the gaps of each solutions and 
recommends methods which can be adopted to further 
improve the discussed solutions. 

Keywords: SAAS Cloud Attacks, Defence mechanism. 

I. . INTRODUCTION

The number of attacks is ever-increasing in the cloud. 
This is due to the fact that more and more businesses 
and customers are shifting from local server-based 
deployments to cloud deployments. Due to this fact, 
cloud deployments have become a playing field for 
penetration testers, white-hat hackers, black-hat 
hackers and other security personnel [1]. These attacks 
can be software-based, platform-based or 
infrastructure-based. Software-based attacks can 
attack SaaS, PaaS and IaaS deployments, while 
platform-based and infra-structure-based attacks 
usually attack only the PaaS and IaaS layers 
respectively. In order to summarize the list of attacks 
that can affect on each of these cloud layers, 
researchers can refer figure 1.a. as follows, 

Figure 1.a. Cloud attack types 

To remove these attacks researchers from different 
domains have suggested different techniques [2]. For 
instance, to remove SQL injection and XSS attacks; 
techniques like regular expression matching, deep 
learning-based classification and others. In order to 
remove different kinds of attacks, different kinds of 
approaches are needed; these approaches differ in terms 
of computational complexity, time complexity, 
algorithmic complexity and other levels of complexities. 
It is very difficult for researchers to evaluate each and 
every method manually, and then apply it for their own 
research [3]. Thus, in order to resolve this issue in this 
paper SaaS attacks and their defense mechanisms have 
been studied and identified. These mechanisms allow 
the researchers to identify the best practices in each of 
these domains and then select the ones which are better 
for their particular application.  

Moreover, in this paper we have also identified about 
different cloud architectures and their components. The 
following figure 1.b. showcases these components, 

Figure 1.b. Cloud components 

This text also covers the security aspects of this 
component. Finally, we conclude this document with 
some finer observations which are made specifically to 
cloud security, and how to further enhance the 
performance and security level of this work with the help 
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of more complicated computational structures. 

II. CLOUD ISSUES ATTACK & DEFENCE
MECHANISM 

2.1 SaaS security issues 

SaaS-based cloud architectures have different 
components like web browsers, web server, database 
server, etc. Each of these components has their particular 
security challenges in cloud. These security challenges 
often tend to singularize into general components. From 
a detailed comparative study about these components 
done in [1], wherein the authors have mentioned 
challenges like loss of control, lack of transparency, 
virtualization related issues, Multi-Tenancy Related 
Issues and Managerial Issues. Wherein the loss of 
control issues includes but are not limited to loss of data 
& data breach, regional considerations during data 
transmission and storage, low cost data sources & data 
analytics. Due to these data control related issues, 
components like web browsers have to be closely 
monitored by governing agencies, so as to make sure that 
no data is being compromised from them. Moreover, 
other components like web server are also susceptible to 
data breaches, wherein the attacker might not get access 
to the actual data, but can get access to patterns in the 
data, which in turn leads to privacy issues from the 
user’s perspective. Lack of transparency issues are 
generally to deal with the data provision intentions of the 
cloud service providers. Governing agencies ask for user 
specific data whenever a red-flag is triggered. In the 
presence of such a request, it is the duty of the provider 
to be transparent and share full details with the asking 

authority. But, due to managerial or user-based 
disclosure issues, the cloud providers do not share this 
information, instead feed incorrect or non-appropriate 
information. There by raising transparency issues within 
the cloud. In order to solve these issues, authors have 
mentioned techniques like encryption of data, providing 
access control rules, auditing data integrity using 3rd 
party auditors, physical and virtual isolation of the cloud 
deployment, software-based trust establishment 
techniques. Wherein trust-establishment algorithms [2] 
like relationship management, trust-packets, etc. have 
been proposed by researchers over the years. A second 
variety of trust-based solutions are hardware-based trust 
solutions [2], wherein researchers claim to be using 
hardware chips in order to establish trust among 
common-hardware devices, thereby reducing the 
chances for attack. Moreover, government agencies can 
setup rules in order to further extend the security of 
cloud. The rules setup by the government agencies apply 
to a very wide range of audience thereby it is 
recommended that Government must employ public 
interest rules in order to further strengthen the presence 
of cloud deployment in a particular geography.  

2.2 Cloud Attacks and Defence Mechanism for SaaS 

The following table 1 summarizes the different kinds of 
attacks, their solutions, Identified gaps in each defence 
mechanism and other details for SaaS-based cloud 
systems, 

Table 1. Attacks and solutions for SaaS

SaaS 
Compone
nt 

Attack Defence 
mechanism 

Identifie
d gaps 

Attacks 
on Web 
Browser 

Cross 
Site 
Scripti
ng 

Redefining 
cyber 
security with 
AI and 
Machine 
Learning[3] 

Mitigation of 
Cross-Site 
Scripting 
Attacks in 
Mobile 
Cloud 
Environment
s [4] 

Reduces 
response 
time[3] 

Not fully 
accurate 
in 
classifica
tion of 
XSS [4] 

Cross 
Site 

Mitigation of 
Cross-Site 
Scripting 
Attacks in 
Mobile 
Cloud 

Low 
accuracy 
of 
detection 
[4] 

Reques
t 
Forger
y 

Environment
s [4] 

Secure and 
Efficient 
Cloud Data 
Deduplicatio
n with 
Ownership 
Management 
[5] 

Session 
Manag
ement 

New 
Authenticati
on Scheme 
to Secure 
against the 
Phishing 
Attack in the 
Mobile 
Cloud 
Computing[
6] 

Privacy-
preserving 

Storage 
complexi
ty is very 
high[6] 

Lower 
accuracy 
of 
detection
[7] 
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security 
solution for 
cloud 
services[7] 

Attacks 
on Web 
Server 

SQL 
Injecti
on 

SEPTIC: 
Detecting 
Injection 
Attacks and 
Vulnerabiliti
es Inside the 
DBMS[8] 

DIAVA: A 
Traffic-
Based 
Framework 
for Detection 
of SQL 
Injection 
Attacks[9] 

High 
complexi
ty[8] 

Pattern 
analysis 
is done 
on traffic, 
which 
reduces 
response 
time[9] 

Brute 
force 
attacks 

Hybrid 
descast 
algorithm for 
cloud 
security[10] 

An enhanced 
secure 
content de-
duplication i
dentification 
and 
prevention 
(ESCDIP) 
algorithm in 
cloud 
environment
[11] 

Attribute-
Based 
Convergent 
Encryption 
Key 
Management 
for Secure 
Deduplicatio
n in 
Cloud[12] 

High 
complexi
ty due to 
combinat
ion of 
multiple 
algorithm
s[10] 

Key 
managem
ent and 
security 
is another 
concern[
12] 

Denial 
of 
service 

SealFS: A 
Stackable 
File System 
for Tamper-

 

 

evident 
Logging[13] 

Insecu
re 
Direct 
Object 
Refere
nces 

Web 
Application 
Vulnerabilit
y Prediction 
Using 
Hybrid 
Program 
Analysis and 
Machine 
Learning[14] 

A secure 
cloud storage 
system 
combining 
time-based 
one-time 
password 
and 
automatic 
blocker 
protocol[15] 

Slow and 
sluggish 
performa
nce for 
real-time 
cloud 
data[14] 

Reduced 
accuracy 
for the 
latest-
attacks, 
thereby 
inflexible 
for real 
world 
applicati
on[15] 

Securit
y 
Miscon
figurat
ion 

Achieve 
Efficient and 
Verifiable 
Conjunctive 
and Fuzzy 
Queries over 
Encrypted 
Data in 
Cloud[16] 

Cause Infer: 
Automated 
End-to-End 
Performance 
Diagnosis 
with 
Hierarchical 
Causality 
Graph in 
Cloud 
Environment
[17] 

Limited 
number 
of 
configura
tions are 
being 
handled[
16] 

Inflexible 
to handle 
new mis-
configura
tions[17] 

Insecu
re 
Crypto
graphi
c 

Secure 
Cloud Data 
Deduplicatio
n with 
Efficient Re-

High 
complexi
ty and 
storage 
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Storag
e 

encryption[1
8] 

Multi-
security-
level cloud 
storage 
system-
based on 
improved 
proxy re-
encryption[1
9] 

requirem
ents[18] 

Key 
managem
ent and 
key 
handling 
needs 
improve
ment[19] 

Failure 
to 
restrict 
URL 
Access 

Trusted 
Secure 
Accessing 
Protection 
Framework-
based on 
Cloud-
Channel-
Device 
Cooperation[
20] 

Cloud-based 
federated 
identity for 
the Internet 
of 
Things[21] 

Limited 
accuracy, 
can be 

improvin
g using 
ML 
&AI[20] 

Limited 
to IoT, 
cannot 
apply for 
all cloud 
applicati
ons[21] 

Attacks 
on 
Applicati
on server 

Insuffi
cient 
Transp
ort 
Layer 
Protect
ion 

Secure 
Disintegratio
n Protocol 
for Privacy 
Preserving 
Cloud 
Storage[22] 

Packet 
Encryption 
for Securing 
Real-Time 
Mobile 
Cloud 
Applications
[23] 

High 
complexi
ty[22] 

Need lot 
of data 
for 
pattern 
analysis[
23] 

Unvali
dated 
Redire
cts and 
Forwa
rds 

Secure 
Virtualizatio
n 
Environment
-based on
Advanced
Memory

Space 
complexi
ty is 
high[24] 

Limited 
to IoT 

Introspection
[24] 

Service 
Popularity-
Based Smart 
Resources 
Partitioning 
for Fog 
Computing-
Enabled 
Industrial 
Internet of 
Things[25] 

applicati
on, 
cannot be 
extended 
to non-
IOT 
cloud 
applicati
on[25] 

Attacks 
on 
Database 
Server 

Broken 
Authen
ticatio
n 

An Efficient 
and Provably 
Secure 
Anonymous 
User 
Authenticati
on and Key 
Agreement 
for Mobile 
Cloud 
Computing[
26] 

Authorized 
Client-Side 
Deduplicatio
n Using CP-
ABE in 
Cloud 
Storage[27] 

Reduced 
response 
time[26] 

Lack of 
flexibilit
y in 
protocol 
design 
Highly 
complex 
Reduced 
speed[27
] 

Privile
ge 
escalati
on 

SAFECHAI
N: Securing 
Trigger-
Action 
Programmin
g from 
Attack 
Chains[28] 

One Bit 
Flips, One 
Cloud Flops: 
Cross-VM 
Row 
Hammer 
Attacks and 
Privilege 
Escalation[2
9] 

High 
computat
ional 
complexi
ty for 
larger 
data[28] 

Limited 
accuracy 
for newer 
attacks[2
9] 

Loose 
access 

Reverse 
engineering 
of database 

Requires 
exponent
ially 
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permis
sions 

security 
policies[30] 

Facilitating 
Secure and 
Efficient 
Spatial 
Query 
Processing 
on the 
Cloud[31] 

large 
delay for 
large 
database[
30] 

Key 
access 
patterns 
and 
storage is 
an 
issue[31] 

Excessi
ve 
retenti
on of 
sensitiv
e data 

A New 
Security 
Framework 
for Cloud 
Data[32] 

Asymmetric 
encryption: 
The 
Proposed 
Model to 
Increase 
Security of 
Sensitive 
Data in 
Cloud 
Computing[
33] 

Key 
managem
ent is 
very 
complex 
due to 
asymmet
ric 
encryptio
n[33] 

Aggreg
ation 
of 
person
ally 
identifi
able 
inform
ation 

Security and 
privacy 
aware data 
aggregation 
on cloud 
computing[3
4] 

Two Secure 
Privacy-
Preserving 
Data 
Aggregation 
Schemes for 
IoT[35] 

High 
complexi
ty and 
exponent
ially 
increasin
g delay 
w.r.t. data
size[35]

Denial 
of 
service 

SealFS: A 
Stackable 
File System 
for Tamper-

Attacks 
on File 
storage 
server 

evident 
Logging[36] 

Data 
leakag
e 

Verification 
of data 
integrity and 
co-operative 
loss recovery 
for secure 
data storage 
in cloud 
computing[3
7]Data
Leakage
Detection
and File 
Monitoring 
in Cloud 
Computing[
38]A Novel
Mechanism 
for Fast 
Detection of 
Transformed 
Data 
Leakage[39] 

Complex
ity of file 
access 
pattern 
detection 
is 
high[37] 

Low 
accuracy 
for newer 
types of 
nodes[38
] 

Limited 
accuracy[
39] 

Access 
permis
sion 
bypass 

Secure Fine-
Grained 
Access 
Control and 
Data Sharing 
for Dynamic 
Groups in 
the 
Cloud[40]Pr
ovably 
Secure Fine-
Grained Data 
Access 
Control Over 
Multiple 
Cloud 
Servers in 
Mobile 
Cloud 
Computing-
based 
Healthcare 
Applications
[41] 

High 
computat
ional 
requirem
ents 
reduce 
the speed 
of 
deploym
ent[40] 

Configur
ation 
needed 
for 
deploym
ent is 
very 
high[41] 

From the above table we can understand that different 
attacks have different security algorithms, and due to 
their mutual exclusivity, these algorithms can be applied 
in a hybrid manner for any cloud deployment. Attacks 
like denial of service (DOS) also affect all kinds of SaaS 

deployments, a software defined network (SDN)-based 
algorithm to counter the DOS attacks in SaaS is 
described in [42], wherein algorithms like sFlow which 
is a part of the OpenFlow protocol is used. This protocol 
allows for mapping of IP addresses, ports and MAC 
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addresses in order to gather incoming and outgoing 
traffic statistics from routers and cloud servers. The 
SDN allows for an efficient implementation of cloud 
layers, thereby helping in identification of malicious 
packets which might be causing the DOS attacks. The 
proposed solution uses a monitor, an analyser, an 
external mitigator and an internal mitigator in order to 
identify mis-behaving users/IPs. There are certain 
security policies in place, which enable for an effective 
DOS attack detection. The proposed SDN solution can 
also be used for honey pots and other intrusion detection 
systems.  

Virtual private networks (VPNs) which are a major 
component of SaaS-based deployments, are gaining a lot 
of popularity due to the high level of anonymity 
provided by them. A detailed description of attacks and 
vulnerabilities for VPNs is described in [43]. VPNs are 
susceptible to all kinds of attacks which include, Man-
in-the-Middle Attack, Impersonation attack, Browser 
attack, Secure Socket Layer Attack, Denial of Service 
(DoS), Eavesdropping, Session Hijacking, Replay 
attack, Password discovery attack and Reflection 
Attack. A general approach to reducing these attacks is 
also described in [43]. Solutions to these attacks are 
similar to solutions for any other software component, 
and include encryption, trust-establishment, isolation, 
etc. as described previously. These solutions are 
classified into Mutual Authentication, Biometric 
Authentication, Public Key Infrastructure, 
Mobile/Device Trusted Module, Username and 
Password Authentication and One Time Password or 
High Security Authentication. Another review on the 
cloud security process is described in [44], wherein 
database, website and other software component related 
attacks like Command injection attacks, Cross-Site 
Scripting (XSS) attack, Cross-site request forgery 
(XSRF) attack, Under protected APIs, Cookie 
poisoning, Hidden field manipulation, Backdoor and 
debug option, Broken authentication and session 
management, Broken access control, Sensitive data 
exposure and other SaaS issues with their probable 
solutions are defined. The work in [44], can be kept as a 
benchmark for further evaluation of these issues and 
solutions. Two more Authors on SaaS security worth 
mentioning are the work done in [45] and [46]. In [45], 

the researchers use block chain for security SaaS 
services. Block chain is a preferred method for cloud 
security due to the fact that both block chain and cloud 
are distributed, can support peer-to-peer architectures, 
use high performance nodes, and reward users-based on 
their involvement in improving the system’s efficiency. 
From the work done in [45] the researchers have 
analysed that adding block chain-based algorithms like 
proof of work and proof of stake increase the security 
and integrity of the cloud platform exponentially without 
adding overheads to the system. While block chain is 
found to be promising, its real time implementation and 
scalability will always be a concern looking at the Bit 
coin example, where the computational complexity is so 
high, that nowadays its not recommended to mine the bit 
coins. But, deep learning and machine learning-based 
security algorithms as mentioned in [45] have proven to 
be both computationally efficient and highly secure. 
Thus, there is a need to integrate machine learning 
algorithms with block chain in order to improve the 
overall security of the cloud SaaS system. 

III. CONCLUSION& FUTURE WORK

From this paper we can analyse that the cloud systems 
and its components face a wide variety of security issues. 
These issues can be resolved by using strong 
authentication techniques (like identity-based 
authentication, attribute-based authentication, etc.), 
strong cryptography systems (hashing, BLS, etc), strong 
physical systems, strong attack detection & removal 
algorithms, and strong techniques for other parameters. 
Strong in this case means algorithms & techniques that 
satisfy the cloud’s QoS requirements along with the 
security requirements. This paper has listed the various 
component of a Cloud system for SaaS like web 
Application Server, web server, database server etc that 
comprises of SaaS,. This paper is also categorized the 
different attacks on each component of SaaS .This paper 
has also put focus on the various defence Mechanism of 
each attacks and identified various limitations and gaps 
in each solutions of respective attacks to the cloud 
application. 
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Abstract— In this paper, we have shown the importance of URL 
shortening at the time of sharing on various platforms. URLs appear 
to be long, unattractive, on most of the social platforms. They often 
get broken when shared on social media platforms like e-mail and 
short URLs can come in handy during these times. To shorten an 
Internet Long URL, we proposed a URL shortening service that will 
take a long Web URL/address and creates a shorter URL that will 
not break when we share on different platforms and make them more 
manageable by using flask framework base62 algorithm. In this 
paper, we have also provided a way that helps during digital 
marketing, social campaigning, and posting by giving the stats of the 
number of clicks made to the shortened URL as it shows the number 
of people interested in clicking the URL. 

Index Terms - URL Shortening, Data Flow Architecture, SQLite 
database engine, URL Redirection, Tracking 

I. INTRODUCTION

An organization that works everything to do with links, 
URL shortener is something that we use quite a lot. With 
the presence of social media networks where the text are 
required to fit in a restricted number of characters usually 
to 140 characters, therefore shortening of URLs became 
more and more crucial. So, to shorten the long URLs, a 
greater number of URL shortening services are being 
used [1]. When somebody needs to shorten their ugly 
long URL they go to a URL shortening service and 
submit the long URL intended to get shortened [2]. These 
shortened URLs are not typically longer than 30 to 40 
characters. These shortened URLs are then used instead 
of the long URLs to visit the respective websites. 
In this paper, we have shown how we provide a custom 
URL shortening service. A custom URL shortener is 
connecting our custom domain to a URL shortener 
which acts as the foundation for all the short links that 
we create. Instead of a generic domain, we are 
combining the shortened one with our custom domain 
[3]. This custom URL shortening service is 
recommended because through the custom domain 
while sharing the links online, it leads to increased trust 
in the clients for the link, greater awareness to the brand, 
and increases click-through rate. For example, a person 
may have the following complex links, which is not 
understandable and looks ugly such 
as:https://privatebanking.mybank.com/privatebanking/
ebankver2/secure/customersupport.aspx?messageID=3
324341&Sess=asp04&passwordvalidate=true&change
password=true 

The shortened URL might look like this: 
http://domain.com/url/a23bcd7 

The proposed URL shortening service will take the long 
URL link and gives a shorter link that will not break 
while sharing on social media platforms and also 
provides with the custom domain and by this we aim at 
user trust to use the service with availability.  

II. LITERATURE REVIEW

In this section we have provided a brief overview of 
different security standards applicable to URL 
shortening services researched and mentioned under 
security threats of URL shortening in [4-5]. As the focus 
is more on shortening of URLs we will be referring the 
security standards as suitable to the research. The studies 
and research shows that the security is not only meant 
for the shortened URL but also to the users using the 
service. Many times we forget the question that, are 
people really interested in using these shortened URLs, 
if they are not what might be the reason behind it. When 
analyzed, it shows that these shortened URLs tend to be 
malicious, and cause spams, phishing etc. People tend to 
not trust the services which are malicious and not 
authorized for usage. Sharing the same kind of URLs, 
ending up on a different and irrelevant sites on 
redirection when the URL is clicked, and blocking the 
usage are few among the various security threats which 
result in data breach and thus resulting in issues [6].  

Various studies and analyses of different URL 
shortening websites show that the shortening of URL is 
done and aimed at only reducing the amount of space 
that they take up when written or while sharing, but not 
at the URL that the user submits to shorten or at the 
amount of time taken to redirect to the original address 
[7-10]. It shows that the URL submitted for shortening 
might be malicious and might go unrecognized while 
shortening and thus resulting in sharing of the same 
malicious one to many more other users causing 
inconvenience and resulting in the less usage of the 
service and reducing trust among users. In our proposed 
URL shortening service we are trying to provide a way 
such that it checks the users who should prove their 
identity before submitting any kind of URLs and in an 
indirect way checking the authenticity of the URLs. We 
also try to provide a customized domain which shows 
the user name in the shortened URL because many 
markets depend on brand value and loyal customers 
which means when a person sees the URL, if he 
recognizes the domain and has a trust on clicking the 
URL, he tends the use the service more often. 

The main aspect here is to show that there has to be some 
kind of awareness among the users for trusting the 
application and increasing the usage of URL shortening 
services. The current state of the above overview shows 
that we have to deal with security problems from the 
point of view of the normal users. Using the existing 
knowledge of authenticating the users and various 
hashing techniques we tried to propose a service that 
includes the customized domain thus aiming at user trust 
and also trying to improve the dependability of both 
secure shortened URL and secure user for the future 
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scope and analysis. In this section, we have discussed 
how the proposed URL shortening service directs the 
research to various fields such as transformation into 
social media services, insights or tracking, 
professionalism. These fields will be hugely benefitted 
because of the usage of the URL shortening service [11]. 

A. Transformation into social media services
From the URL Shortening services we can gather huge 
amount of data about how many people are really 
interested in clicking them and we can also whether the 
clicks are made by any automated machine or by human 
himself [12]. The way these services are used can 
enhanced and be transformed into social media service 
for campaigning purposes.URL shorteners, in their way 
work as clusters of information. This can lead to some 
useful innovations in sharing links. 

B. Tracking
The main benefit that we are aiming through this 
application is link tracking. By tracking the clicks we 
can tell which post got more attention and which region 
is interested in that particular information.By using this 
link tracking, the digital marketers can benefit in 
efficient way and by targeting the users at areas where 
the response is huge [13]. This type of information can 
be gathered through this application 

C. Expertness
When the clients are getting used to the content shared 
in the form of shortened links, they start feeling more 
comfortable to share the links and might not use or click 
the URL, if we share a URL that hasn't been 
compressed. Long-form URLs can appear ugly and 
appear cleaner when shortened thus increasing the usage 
of more URL shortening services.   

III. PROPOSED FRAMEWORK FOR URL SHORTENER

The frameworks required are data flow architecture 
which shows the flow of data from one entity to another, 
flask which is used for the web development, SQLite 
database engine for the database operations. These 
frameworks complete the interface and operation of the 
proposed service. 

A. Architecture for the proposed URL Shortening
Service

The architecture that we have used for the URL 
shortening service is data flow architecture. In data flow 
architecture, the data and operations are independent of 
each other and there are transformations of data among 
components. In this architecture, the data enters the 
system and flows through the components and finally 
we get some kind of output. The main objective to use 
this architecture is to achieve reusability and 
modifiability. We use the pipe and filter architecture that 
comes under data flow architecture. This architecture 
provides the incremental transformation of data by 
successive components. Here, the system is divided into 
components such as, filters, pipes, etc. The filters 
process the data of one form to another and pipes move 
a data stream from one filter to another. This provides 
concurrency and high throughput, flexibility, and 
supports both sequential and parallel execution. 

Fig.1. Architecture of URL shortening service 

Figure 1 is showing how the data flows from one entity 
to another while carrying out the operations. The pipes 
are arrow marks and filters are entities like server, client, 
etc. 

B. Flask Framework for web development
Flask is an API of Python, we used this framework for 
building the URL shortening application. It was 
developed by Armin Ronacher. As this framework is 
easier to learn and also has a collection of modules and 
libraries. This framework is based on WSGI (Web 
Server Gateway Interface) and Jinja2 [14]. There is no 
need of implementing the low-level code here. We have 
used Werkzeug and WSGI library. This works along 
with flask and it doesn’t enforce any dependencies.  

It is up to us, the developers to choose the handling of 
requests, template engine and other necessary works. 
The flask framework looks for HTML files and these 
HTML files should be stored in a folder called 
templates. When python code is executed the variables, 
code, etc are loaded, before sending the template over. 
The Flask framework is a lightweight micro-framework. 
Thus it is more than suitable for creating this kind of web 
application.  

C. SQLite database engine  for the data related
operations

SQLite database engine has many advantages for 
application which rely on server-less configuration. It 
gives the implementation of auto-configuration. 
Whatever the tables, views, triggers that we create using 
the application are stored in the ordinary disk files. This 
engine does not need any separate server process as it is 
an embedded SQL database engine. As there is no setup 
procedure and no configurations regarding the server 
protocols, there is also no need of prior instalment 
procedure. The programs that are execute or the 
processes that run on the device directly interact with the 
disk files for reading and writing operations. The data 
will be stored and can be retrieved easily even if there is 
a power failure. 

The main advantage is that any program that is able to 
access the disk on the computer can use this SQLite 
database. No separate server process even for 
troubleshooting. 
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IV. IMPLEMENTING OF BASE62 ENCODING ALGORITHM

The Base62 encoding is usually used in URL 
Shortening. The reason behind using Base 62 encoding 
is because it has 62 characters, 26 upper case letters from 
A to Z, 26 lower case letters, 10 numbers from 0 to 9, it 
is similar to base 64, except it excludes +,/, and =. We 
will be using python programming language for 
implementing the algorithm. There will be a unique ID 
generated for the long URL that the user provides to get 
the shortened URL. We will use this unique id to create 
the encoded string using base 62 algorithms. Let us 
consider an example and see the working of algorithm. 
Suppose the unique id is 200 and this is the decimal 
form, base62 encoding will be done using modulo 
operation as follows: 
200 will lead to 3*62^1 +14*62^0, (we are writing the 
expression of converting 200 into base 62 form by 
multiplying appropriate numbers with powers of 62.) the 
next step is, we will convert these digits [3,14] to base62 
representation, resulting in a string. This would lead to 
“do” as base62[3]=d and base62[14]=o (here, the 
indexing for base62 starts from 0 and indexing starts 
with lower case letters then upper case letters and finally 
digits base62[0]=’a’, base62[1]=’b’, base62[2]=’c’ …. 
Base62[26]=’A’, base62[27]=’B’, … base62[52]=’0’ 
and so on). 

Algorithm (a): base62 encoding 
Begin 

Step1 : Base62 = [a,b,c,…,A,B,C,…,0,1,2,…] 
encoded String = “” 
Step2 : while(unique ID > 0): 

value = unique ID % 62 
encoded String = encoded 

String + Base62[value] 
unique Id = unique ID / 62 
Step3: return reverse of the encoded String 

End 

Fig.2. Flowchart for base62 algorithm 
encoding. 

The components of URL shortening service includes 
URL validation, URL generation, URL redirection, 
Stats Of URL. Figure 2 shows the process flow of 
base62 encoding algorithm.  

A. URL validation:
The application will be checking if the submitted URL 
is long enough to be shortened or not; because not all 
URLs are long. The short URL that we generate will not 
exceed more than 40 characters and meeting the 
limitations set by different social networking platforms. 
We also check whether the provided input is not just a 
simple long text but a valid URL with the basic criteria 
of starting with "https://". 

Algorithm (1): URL Validation 

Input: URL 
Output: Can be shortened or not 
Begin 

Step1: Enter URL  
Step2: If the URL meets basic criteria Then 

Go to step3 
Else 

Enter valid URL 
Exit;  

Step3 : If length(URL) > 40 Then 
Go to Algorithm (2) 

URL needs to be shortened 
Else 

Use the same URL 
Exit; 

End If 
End 

B. URL Generation:
After the validation process, the long URL is stored in
the database and a unique identifier is created using
which we will be creating the encoded string using our
base 62 encoding algorithm and the user is provided the
shortened URL which is then encoded string combined
with our custom domain.

Algorithm (2): URL Generation 

Input : URL 
Output: Shortened URL 
Begin   

Step1: Enter the URL  
Step2: If the URL already exists in the database 

Then 
Get the uniqueID of URL and goto 

Step3 
    Else 

generate the unique id for the URL, 
  store the URL in the database 
  and goto next step 

     End If 
Step3: By using the process mentioned in 

 Algorithm(a)  for the generation of an encoded 
string of length 7.  

Step4 : The generated encode string is combined 
    Is combined with custom domain 

http://<custom-domain-name>/ur/<encoded-
string> 
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Step5: return the shortened URL 
End 

C. URL Redirection :
Here, the user enters the shortened URL provided by our
service in any of the search engines. As the shortened
URL contains the domain name, the database related to
that particular domain will be checked for the shortened
URL and the respective original long URL is retrieved
and the user is redirected to that intended web address.
The shortened URLs lifespan is limited to some time
and if their lifetime expires they are not stored in the
database and become inaccessible and they are referred
to as dead links and the database is also checked for the
activeness of the URL, if it is dead then a page not found
error will be displayed to the user.

Algorithm (3): URL Redirection 
Input: Shortened URL 
Output: Redirecting to the original web address 
Begin  

Step1: Enter the shortened URL 
 Step2: If the unique ID of the shortened URL 

is in DB  
     Then  

retrieve the long URL web address 
take the user to that intended web address 

    Else 
Display page not found an error 

            Exit; 
    End If 

End 

V. RESULT ANALYSIS

 The Result of shortening service is nothing but the 
shortened URL and the stats related to that link address. 
When a user is registered with a URL shortening service, 
he can keep track of the stats of the shortened URLs that 
he has created using this application. The service 
provides the user with the information of the date and 
time of the creation of the short URL and also the number 
of clicks made to that particular short URL. When the 
user visits the application to check the stats of created 
short URLs he visits the dashboard, and he can also edit 
the shortened URL if the lifetime of that URL is expired. 
Through the stats, the user can check how many visitors 
are coming to their site and can get a daily breakdown. 
This tracking of the clicks made to the URLs is for 
digital marketers for tracking large campaigns. The 
shortening service interface that we tried to show 
contains the list of URLs that have been shortened by the 
user and also the currently in use URL. 

Fig.3. The interface of the URL shortening service 
showing the stats of created shortened URL by the 

user. 

Through this dashboard the user can directly visit the 
link intended. For easy navigation we have provided 
easily understandable buttons showing commands for 
completing the operations. The list that is shown to the 
user contains both the original URL and also the 
shortened URL corresponding to it, so that the user can 
easily map to the original link without any 
inconvenience. 

Table 1 Capacity estimations and constraints. 
Constraint Estimation 

Incoming URLs 100/s 

The URL Redirections 
to be made 

10K/s 

Incoming Data to 
the Service 

50KB/s 

Outgoing request 5MB/s 

Memory for storing 
frequent URLs  

85GB 

In table 1 we have shown the expected capacity 
estimations and constraints data which show the 
required elements necessary for the maintenance of the 
URL shortening service and its related data to maintain 
smooth user experience. Since, we have to store a huge 
number of URLs.  

VI. CONCLUSION
In this paper, we have provided a brief overview of how 
the URL shortening service works. The proposed 
shortening has features such as, Putting the domain 
name in the shortened URL that gives the user trust to 
use the service, providing the user with the option of 
editing the URL when needed, maintaining the record of 
shortened URLs and their data. The application also 
provides authentication of the user by hashing the 
password and confirming it with the one stored in the 
database, thus maintaining the application secure from 
the people who are not registered. The advantages of 
using a URL shortening service includes attractiveness 
to the URL which gives the user a clutter-free view of 
the content while seeing any webpage containing the 
short URL, ease of sharing on different platforms, and 
avoiding the problem of breakage of URLs when shared 
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traditionally, ease of maintaining as we are having a 
shorter version of URL, etc. The service also comes with 
few disadvantages like privacy breach, dead links that is 
they become inaccessible after some time, but here in 
our application, we are giving the user a way to check 
the creation details of the URL and also allowing him to 
edit it when needed. We can get the best of the service 
when used properly and ethically.  
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Abstract - In this application, we have developed a 
website where users can sign up and login and be 
able to share their thoughts and events at their 
colleges or companies and experience at interviews 
or etc. and also like, comment on respective posts, 
and also user can able to follow or unfollow a user 
to get updates from different users. We feel very 
difficult to find blood donors at difficult times, this 
website provides a list of blood donors with their 
details such that, it will be very helpful in finding 
blood donors. It is very helpful to people who 
required blood urgently. There is a good number of 
donors but, we find it difficult to find them. This 
website solves this issue. We can create chat rooms 
or join chat rooms and discuss things with people 
around the world in this application. 

Keywords- 
Reactjs-
Frontend,RestfulApis,Posts,Blooddonors,Room-
chat,Nodejs-Backend,Mongodb,Expressjs-Routing. 

I. INTRODUCTION

Now-a-days Social media is a tool that became 
more popular and even became a part of people’s 
life. Due to its user-friendly features the people 
are even more attracted to use them. If we need 
to say a single sentence to describe Social media 
then we can say that the entire world was in our 
hand at just a single click away. One of the 
foremost dominant users of social media are the 
youth. There were many other negative and 
disadvantages of social media usage but it was 
very less compared to the positive aspects. 

When we consider the positive things in 
this field, we can observe many advantages. The 
first and the most prior one was education. By 
social media platforms we can learn many 
things. All the aspects that we need were just a 
click away. Even we can find live lecture in 
social media example where a university 
professor was giving a lecture by sitting in 
his/her office and the students or the people who 
are interested in listening it can easily listen by 
just sitting at their individual residences. 
Even when we consider the current situation of 
decrease in newspaper reading, more people left 
the newspaper reading due to the high usage of 
social media platforms as it gives the news that 

was happening in the world instantly which cannot make 
the people wait for the next day to know what actually 
happened at that situation or place. Social media made 
people not to think that distance isn’t any problem 
because due to social media it made people connect with 
each other that they were very close with. It made people 
to always connect with their closer ones, relatives and 
friends for ever even if they were not near to them. 
When compared to the employees or elders, University 
and College students are the most users that are using 
Social media platforms more effectively. Because social 
media is the only platform which gives entertainment, 
facts, study and many other information they need in an 
efficient manner and at a single place. They can observe 
their role model how he/she was leading their lifestyle in 
their official social media handles, so these types of many 
similar things are attracting the students and the youth to 
these type platforms. Social media can also be used as a 
biggest asset for learning something from others and 
getting motivated. These types of things can help people 
to socialize in society and help in choosing the right paths 
in their life by seeing their role models. 
Social media can even make new bonding with other 
people and they can connect with their stream experts and 
start engaging with them to learn something new or to 
clarify their doubts. Now-a-days social media are also 
used as a marketing platform for many products which 
helps the consumers to reach their product directly to the 
customers. This way these social media platforms are 
even helping some of the marketing agents to get jobs. 

II. RELATED STUDY

In pandemic situations, students are facing a lot of 
difficulties in discussing with their friends regarding their 
assignments, tasks, projects, and many more. We have 
many platforms for attending classes online and many 
applications for chatting and video calling with friends 
and we also have many platforms like Instagram, 
Facebook, LinkedIn for knowing the updates regarding 
many things including entertainment, news, sports, and so 
on. But we don't have a particular dedicated platform for 
discussing with our friends regarding our assignments and 
our tasks are given in our academics and posts for 
different college events, experiences and placements 
events, etc. We have specially dedicated platforms for 
jobs, careers, entertainment, chatting, online classes but 
we don't have one for students’ purposes like knowing 
about events, placements, exams, hackathons happening 
inside or outside of their institute. 
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Fig-1: Count of people using social-media 

In Fig-1, it describes the count of people using 
social-media concerning years. we can see most 
of the people uses Facebook because teens, 
adults, old age people get attracted and spend 
most of the heir time using Facebook. In the list 
next comes, YouTube and then, WhatsApp, 
Instagram, etc. we can observe the day-by-day 
users of social media getting increased from the 
above comparison. 

Fig-2: comparison of using of social-media concerning age 

The Fig-2 represents the different age groups on 
the different social media platforms. By looking 
above, the bar chart we can say older teens are 
more active on social media compared to young 
ones. Now, the question that is in everyone's 
mind, does social media harm students? If Yes, 
then how to make a social media platform 
completely advantageous to Students. 

1. Security in Social Media:

Some applications are specific for sharing posts 
related to fun or jobs etc. like Instagram, 
Facebook, LinkedIn for knowing the updates 
regarding many things including entertainment, 

news, sports. One can only share their posts related to the 
fun but, not related to college events, experiences at 
interviews, etc. These drawbacks made us think and come 
up with a new idea by giving them a separate platform for 
having all of these things. 
Whenever a social media site is developed people highly 
concerns over its security. Why because this is one prime 
platform where it deals mostly with people database. We 
have lot of security breaches in a centralized server. In 
past there are security compromise incidents that 
happened with a supervisory control systems as discussed 
in [2, 3, 4] The major reason to review the security 
concerns are just because if this is launched in real time 
exactly the security protocol used for the supervisory 
system can be implemented with the centralized server 
too.[5,6] A small analysis graph shown in the fig 3 clarify 
how bad the security problems are with the current social 
sites and that should be uprooted in this system once its 
launched in the future.[7] 

Fig-3: Most security breaches in current social media 
platforms 

The Fig-3 represents the Most security breaches in current 
social media platforms. 

1. Disadvantages of Existing System:

 There are no specific college related websites
where students can post their ideas, experiences,
college events etc.

 There are many fake profiles of blood donors on
many websites. It’s hard-to-find blood donors
who are genuine to donate blood.

 There are no good enough platforms where
students can create rooms or join and discuss
thing related to study or activities.

2. Proposed Model:

Here we came up with a new idea by designing a new 
aged fully secured online web platform to log in securely 
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and start chatting, posting, likes, shares, 
discussing with friends, and many more. We can 
even post about the events happening in the 
organization and also can communicate about 
placements in the college with their friends and 
alumni which helps the students make the right 
decision about their future. 
We introduced a new tool that allows users to 
discuss their needs and their tasks by entering 
into a room chat where the room will be created 
once the user creates and other people can 
directly join the room and start discussing. 
On our platform users can share their 
experiences like what he/she did in interviews or 
events etc. and also college events, useful stuff 
on our website. As this is a student-friendly 
website, many students can search and find 
different events, experiences, thoughts on our 
websites which will be helpful for a student in 
his/her career. Here we also proposed a new 
feature by adding the user's willingness for 
donating their blood or not. While signing up to 
the platform using his/her details like name, 
mail, college, and password, he/she able to login 
to his profile and then using the edit option 
he/she can able to enter and edit details like 
blood group, interested to donate blood or not, 
interests of the user, experience in his/her career, 
if the user chooses to donate his/her blood then it 
will automatically update the user's details in a 
separate window and the other users who are in 
need can contact the person directly without any 
miscommunication. In this way, our platform can 
also help behave as an intermediary for the 
people who require blood. On the blood donor 
page in our application, all users can find the 
name, blood group, email, mobile number of the 
blood donors. It is very difficult to find a blood 
group of a patient in urgent situations and our 
platforms help in finding blood donors in one 
place and this is very useful to society. 
 We can find users who are interested in donating 
blood. When users logged on our website and 
can edit their profile such that if a user ticks 
donate blood then, his/her info gets visible on the 
blood-donors page as below. We feel  
difficult to find blood donors at hard times. This 
helps in saving a life by helping to find blood 
donors. 
We also provide small features like liking a post, 
commenting on post or editing the post if he/she 
has privileges. If every student uses this 
application then, we can build a community of 
students, this will be helpful in finding different 
opportunities in posts and chatting about topics 
in Room chat and blood donors (users who 
interested in donating blood). 

4. Objectives:

 Creating a platform for social media helps in
sharing posts, college events, placements
experiences and ideas.

 Maintain data privacy and build a good user
interface for our platform.

 To create secured Login for users and profile of
users on our platform.

 To create a platform where users can find blood
donors easily, which helps in saving a life.

 To create a secured group chat application using
socket.io.

5. Software Requirements:
In order to develop and use this project software 

requirements we need are

 Operating System: Windows, Mac, Linux,
Android, iOS. (Application can be accessed only
through web browser)

 Technologies used: HTML, CSS, JavaScript,
Materializecss, Material-ui and BootStrap.

 Tools:Nodejs,reactjs,mongodb,express
js,socket.io,VScode and different browsers.

6. Hardware Requirements:

The Hardware required to run this project is

 4 GB RAM.
 1 CPU Core.
 24 GB SSD Storage.
 500 GB HDD.
 40 Gbit Network In.
 125 Mbit Network Out
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III.THE ARCHITECTURE OF THE PROJECT

Fig-4: Architectural-diagram of MERN stack 

This architecture shows in fig 4, when a user 
visits our website, then he/she must sign up and 
login to our website, and state management is 
done through reactjs and restful APIs are passed 
from frontend to backend using Axios or fetch 
calls. Then, backend access database using 
mongoose and creates a new profile for the user 
while signup and validates credentials while 
login. This is how the full stack app works as 
shown above architectural diagram. Using 
MERN in the project was a foremost advantage 
for developers as all the code will be written in 
Javascript language which was very easy to 
understand if there were errors. Javascript is a 
programming language where it can be used for 
both client and server side which makes 
developers more convenient that they won’t look 
for other programming tools for both server and 
client separately because using one language 
rather than two makes developers very helpful. 
For developing the project with multiple 
programming languages we should have 
knowledge about how to interface them together 
which makes more complexity. But if we use 
Javascript, we only need to be expertised/skilled 
in Javascript and Json.So at the end using 
Javascript was more convenient and easier for 
developing good web applications other than 
using multiple languages. 
Our website is done using technologies like 
reactjs, MongoDB, expressjs, NodeJS. On our 
website, we need to fetch different posts which 
users uploaded using restful APIs. Reactjs is a 
library which used to build pages using 
components that are very flexible to use and we 
used mongodb for storing all details of users and 
posts and express and node js as the server for 
running our application.  

Methods of Implementation: 
The implementation of our project is as followed: 

 Initially to build the project we gathered all the user
requirements.

 Problem analysis is done to create what type of
project that should be built that is unique and
different from the other similar platforms that already
exist.

 Designing of the project is done with user
requirements.

 Later software and hardware requirements analysis is
done to know what we require. Gathering of software
and hardware requirements are done.

 Developing code to generate a rapid prototype.

 Testing of prototype is done and the bugs are
detected.

 Debugging of the errors and reconstruction of the
project.

 Testing repeated for the project to get rid of errors.

 With the completion testing phase the project is
deployed in the user’s environment.

Testcases and Scenarios: 
We will test our application using jest and enzyme for 

frontend and postman for testing RestfulApis.Test cases 

that were involved in our project are like: 

 Users successfully getting signed up on the
website.

 Users successfully logged in on our website with
valid credentials.

 Checking Posts info api from server using
postman.

 Checking editing users profile gets successful
when update profile button clicked.

 Checking Like, comment on posts, Blood donors
page on the website working properly.

These are the test cases which we will check using 
playwright(e2e) testing and other tools etc. and for 
checking components of our frontend(reactjs) using jest 
and enzyme. 

How to run MERN application and use it: 
These are the steps done to run the MERN stack app: 
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1. Run both client and server.
2. Open local host with the specified port to

access frontend. Users can sign up to the
website and that data gets stored in
mongodb.

3. Using users credentials after signup can login
to the website and can view other users posts
and like them, comment them if the user
shows interests in that post.

4. User can follow or unfollow users or
organizations, such that, if a user follows a
person or the organization, he gets all
updates of followed users on a separate
following page. This is more flexible and
easier to access the following posts.

5. User can create posts by going to create posts
on our website. After successfully creating a
post, every other user can see his/her post.

6   .User can edit his/her profile by mentioning 
activities, experiences, goals, blood group, 
and willing to donate blood or not. If the 
user shows willing to donate blood, then 
his/her name gets visible on the blood 
donor’s page on our website. 

7. Users can find blood-donors by visiting the
blood-donors page on the website. It is a
very helpful and social cause that helps in
saving one's life.

8. Users can create or join group chats on the
website and start a conversation about the
things which they feel they need to discuss.

Fig-5: Backend Server console logs using expressjs 
 and Nodejs 

Fig-6: Frontend Server console logs using Reactjs 

IV.CONCLUSION & FUTURE SCOPE

The main idea of the project is to connect students and 
other people with their colleges or with their friends 
directly by contacting them in a secured platform and help 
them in discussing various things that they do together or 
individually, also users can know different job 
experiences, events, on Campus drives events on this 
platform. And also, this platform contains a feature that 
can be used by the users for donating blood or if they 
need blood. 
This can be done by enabling that the user was willing to 
donate blood and  on website it creates a separate window 
with the full details of the donor provided during their 
signup by users and the people in need can contact them 
directly without any third person and any delay. We can 
introduce ROOM CHATS where the users can 
communicate with each other and when they leave the 
group the chat that they have communicated will be 
automatically erased and lost, this will help in increasing 
our security and give the users their privacy. This 
platform will be unique to the platform that was already 
present and can be user friendly, users can easily adopt 
this platform. 
As our project PALISADE was designed using reactjs 
components and backend using Nodejs and expressjs and 
we are using mongodb for database, it will be very helpful 
and easy to update any new feature to the source as a 
component and integrate to the main site directly. Like 
this is a student friendly applications such that, many 
student are willing to know about different events 
conducted by different colleges or companies and off 
campus drives etc.But,because of lack of information they 
are not able to attend such events.so,our website will be 
platform where every individual can post their posts 
which are useful  and helpful to others in finding such 
great opportunities.We can develop a mobile application 
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         for the same in future with more advanced features 
and tools and also can add more features like blood 
donation. 
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Abstract- Sentiment Analysis is the one of the popular 
applications when it comes to Natural Language Processing. 
Every industry works with client-basedapplication which 
acquires the fruitful feedback givenby the customer in order 
to rate the service in their accordance. The restaurant 
industry plays a great role while applying sentiment analysis 
on their system reviews provided by the user. Further, those 
feedbacks are extracted by various aspects which includes 
food quality, hygiene, variety and taste. We have introduced a 
machine learning method to characterize such aspects for 
particular types of restaurants. Health Risks can be predicted 
by focusing on hygiene factor regarding the restaurants. The 
dataset used is Yelp Restaurant reviews which has a very wide 
range of feedbacks provided by the customers visiting the 
place. The model will be further trained using Collaborative 
Filtering to recommend the place to other visitors according 
to their preference of selecting a particular restaurant. The 
approach used in this project is to use a support vector 
classifier (SVC) model to calculate the sentiment polarity from 
the reviews as well as ratings given by the customer. This 
evaluation of polarity will help restaurant owners classify the 
significance of their services provided in relation with the 
liking of customers. Eventually, this will help in improvising 
the service and building a great marketing strategy for the 
restaurant owners. 

I. INTRODUCTION

This project focuses on predicting the risk related to the 
health of the public while visiting the restaurant based on 
the other customer’s reviews that has previously visited and 
gave their feedback into the restaurant’s system. This 
process is carried out by analyzing the sentiments behind 
the review given using SVM algorithm. To make the task 
easy, preprocessing methods such as PCA and 
Dimensionality reduction are used to reduce the processing 
tasks. Thesealgorithms convert the raw data into an 
enhanced data. This can further reduce the processing time 
and make the model more efficient. 

We isolate the task into the following four stages: 
1. Preprocessing: This can be performed by using
Feature extraction of PCA algorithm in case to maintain a
log of the changed as well the unchanged data. Further, Bag
of words can be used to collect those words that are useful
for calculating the sentiment polarity. Word2Vec method is
used to create a vector of all the words present in the
sentences by assigning a vector value to each word and this
value can be further used for analyzing the sentiments
behind the reviews.
2. Prediction: Train SVC (Support Vector Classifier)

for the purpose of classification of the sentiments into 
hyperplanes of values as positive, negative and neutral. 
3. Recommendation: This process can be done by
performing collaborative filtering which will filter out the
restaurants according to the requirement of the user and
recommend it to the user.
4. Visualization: Visualization is done with the help
of streamlit library present in the Python IDLE as it uses
localhost, pip and web interface to create an API that can
be used for the visualization purpose.

II. EXISTING SYSTEM

In this study, the restaurants are classified by using support 
vector Machine Learning classifier algorithm. The general 
work flow is given at the below. 

Fig. 1. Work flow of algorithm 

Steps of System Flow: 
Input: Training data, Location/Name of restaurant. 
Output: List of restaurants near to the location. As it can be 
seen in the proposed work, the system which we are 
developing makes use of support vector machine learning 
classifier algorithm, the reviews from the dataset will be 
classified into various classes. Namely, positive, negative 
and neutral. These classifications can be done with the help 
of support vectors of each entry in the database 
related to the entered location from user. The 

classifier will obtain a hyper plane for these kinds of 
classification. So, in order to attain these, the factors 
significant are described as follows. 

Feature Extraction 

Good features should have the following properties: 
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1) Quantity: The number of rows should be large
enough, so that a reasonable number of reviews are detected
even on small scale restaurants. More the quantity of the
rows or the data, more is the accurate result.

2) Accuracy: The accurate figures relating to the
detailing of the address of the restaurant, name and the pin
code of the location of the restaurant.
3) Invariance: When large deformations are to be
expected, the preferred approach is to model these
mathematically if possible, and then develop methods for
feature detection that are unaffected by these mathematical
transformations.
4) Robustness: The dataset should be enough strong
that the two rows can easily be differentiated. Also, in case
some minute irregular data is observed in the dataset, the
system should not display incorrect results.
5) Clarity: The clarity in the values, the orientation of
that particular restaurant on map can be found with the help
of longitude and latitude values. So, these values must be
enough clear so that there occurs no problem displaying the
result.
The system will take the dataset and with the help of pre-
processing techniques, the unwanted or the redundant data
will be eliminated. The techniques used in this process can
be Word2Vec or Bag of words techniques. The working of
these both techniques are explained as below:
A) Word2Vec:
Word2Vec is nothing but a mechanism which will produce
or manipulated the wordings in the dataset. These word or
string format values

needs to be converted into binary or decimal format so as 
to get the appropriate output as well as the processing of the 
system. So, in order to achieve the desired output, we need 
to convert first these values in to numbers. Number having 
direction are called as vectors, Direction here in this context 
is the orientation of that particular value in the X-Y plane. 
So, the Word2Vec mechanism will help us to convert these 
string values into decimal values. And thereafter the 
plotting of Our goal is to maximize the margin. The 
hyperplane for which the margin is maximum is the optimal 
hyperplane. These predicted figures will be further taken 
into consideration and with the help of collaborative 
filtering mechanism, the visualization of these results will 
be carried out, taking into consideration the ease with which 
our system can be used and utilized for interesting and 
helpful results. 

The general working of the word2vec is explained below 
with the help of example: 

Statement 1: I go to school 

Statement 2: Seeta hates school 

So, here first the vocabulary list will be created. The 
vocabulary will look like as shown below. 

Vocabulary: [I, go, to, school, Seeta, hates] Now, for 
statement 1 and statement 2, the binary vector conventions 
will be like: 

Statement 1: 111100 and 

Statement 2: 000111 

So, this is what generally carried out in Word2Vec 
mechanism 

B) Bag of Words:

Similar to what Word2Vec Stands for, is the Bag of Words 
mechanism. It mainly takes the complete string i.e.; it takes 
values until a “/0” (Null Character) after a full stop is 
encountered. The Bag of Words mechanism is somewhat 
similar to what was explain above. Here, Bag is in the 
context of a collection of objects in a string with indices to 
each object thereby simplifying the work for converting a 
string into numerical form. The objective behind using this 
mechanism is same. The words with similar context are 
clustered or bagged together as the main set for reference. 
Following the statements, the further statements or strings 
are next compared with this reference string so as to create 
a binary representation the string. The clustering of the 
words is carried out with the essence of clubbing the words 
of similar meaning, the words bringing similar context in 
their meaning. These clusters are also classified further into 
three clusters, positive, negative and neutral. The positive 
cluster has the embeddings giving positive meanings, 
negative cluster comprises of the words giving negative 
sense and neutral are those who lie in between or in cases 
where system becomes clueless where to put such words. 
Mentioned above were the preprocessing methodologies 
used for the dataset purification. 

III. PROPOSED SYSTEM

The recommender system as proposed is designed for any 
professional owning a restaurant, motel or a hotel. The 
owner will be privileged to manage the authentication of 
credentials of their respective restaurant. The data upon 
which our system relies is the dataset of Yelp Restaurant 
reviews. Our system deals with the classification of 
reviews, and on the basis of that classification the results 
will be displayed. These classifications will be done into 
three classes, namely, positive class, negative class and a 
neutral class. It is obvious that the positive class and the 
negative class values are of much important to us, because 
in order to display results, the values with higher difference 
in the distance between its actual orientation and the hyper 
plane will produce more accurate results as compared to the 
values with near orientation to the hyper plane. This hyper 
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plane will be obtained using the algorithm SVM (Support 
Vector Machine). The classes will be used also to rate the 
restaurants. For example, if the rating is out of 5, then 2.5 
is the neutral class rating. Following this, the positive 
ratings will be considered from 2.51 to 5. And the negative 
ratings would be less than 2.5. The diagram above shows 
the pictorial representation of the classification of reviews 
into three classes. The maximized  margin as shown above 
is calculated using the distance formula 

Fig. 2. Recommender System using SVM 

Our goal is to maximize the margin. The hyperplane for 
which the margin is maximum is the optimal hyperplane. 
Thesepredicted figures willbefurther taken into 
consideration and with the help of collaborative filtering 
mechanism, the visualization of these results will be carried 
out, taking into consideration the ease with which our 
system can be used and utilized for interesting and helpful 
results. 

Fig. 3. Visualization of recommender system 

1. Hygiene-Based Reviews:
The first step was to check whether the opinion of the
customers matched accordingly with the hygiene of the
restaurant or not. It had been recognized by finding out the
average review rating and by counting the negative reviews.

Then, the correlation between hygiene violations and 
degree of deception were studied using the involved 
distribution of review ratings and volume of deceptive 
reviews based on certain patterns observed 

in the reviews. Reviews that were too distant from the 
average review rating were removed. There have been 
certain reviews that seemed uncertain and so it has acted as 
noise. Such reviews were also removed from the dataset. 

2. Customer Opinion and Building Restaurant
Metadata:
The paper also examined features based on customer
sentiments and opinions like collected opinion and features
based on restaurant metadata. This included cuisine, dishes
and the areas the restaurant was located in. This research
also found out that the past restaurant performance was a
good predictor of future performance and thus it will act as
a recommender to the future aspects. In this method,
Support Vector Machine (SVM) was selected as the
implemented algorithm.

3. Collaborative filtering: Collaborative filtering is
an unsupervised learning which will make predictions from
ratings supplied by people. Each row represents the ratings
of restaurants from a person and each column indicates the
ratings and so on. The fundamental idea behind these
filtering of the reviews is providing the user a flexibility to
choose the best choice available. These reviews are filtered
altogether related to the entered location and then are
depicted on the forefront to the user. The classes will be
used also to rate the restaurants. For example, if the rating
is out of 5, then 2.5 is the neutral class rating. Following
this, the positive ratings will be considered from 2.51 to 5.
And the negative ratings would be less than 2.5.

IV. FLOW OF THE SYSTEM

Fig. 4. System Algorithm Block Diagram 
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Fig. 5. Process Flow 

Fig. 6. Recommender System Block Diagram 

Steps involved: 
1. When the location is searched, the system will

extract the restaurants which are health risks free.
2. Those restaurants will be collected via modelling

to check the neighbored restaurants.
3. The followed restaurants will be classified on the

based on the reviews provided.

4. The overall suitable restaurant for the user will be
provided to the user on the map via data
visualization techniques.

V. RESULT AND DISCUSSION

Fig. 7. 

Fig. 8. Attributes in Restaurant reviews 

Fig. 9. 
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Fig. 10. Review Analysis 

Fig. 11. GUI design 

Fig. 12. Recommendation for Hotels (UI) 

VI. CONCLUSION

This undertaking had as a fundamental objective to build up 
a model capable of Predicting public health risks using 
online Yelp Restaurant Data. We have presented a web API 
based on opinion mining system for restaurant reviews and 
user comments that supports the hotel management in 
monitoring for the contents published on the web about 
their business. The fundamental idea behind this project 
was to build a model that can do both prediction as well as 
recommendation to the visitors of the restaurant for the 
better understanding of a particular place. The Support 
Vector Classifier helped us in achieving more efficiency 
than any other ML model. The preprocessing area we have 
worked on helped us in refining the data in a better way to 
minimize the processing time and attaining the required 
output. Lastly, recommending is done using Collaborative 
Filtering in which the restaurants are recommended to the 
people according to their requirement which also helps the 
owners in realizing the need of the visitors and can be 
helped in strategizing a good sustainable marketing 
development. Based on what we have researched, 
improvements can be made for the system. For example, we 
can include experiments on Sentimental Lexicons, non-
word tokens that are indicative of sentiments (i.e., 
emoticons), capturing semantic similarities present in 
reviews. Although, there are numerous machine-learning 
models for prediction and recommendation, better models 
with high accuracy is still worth exploring especially 
function based techniques. The system was successful in 
proving itself as recommendation model and was able to 
predict system was successful in proving itself as a 
Recommendation model and was able to predict the risks of 
public health based on the data provided. 
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Abstract— In India, most of the population is dependent on 
farming for survival. Many farmers are not aware of the 
outside world and technical advancement in farming. Most 
of the farmers don't have any idea about the rates of the 
crops and their products and they sell their products at any 
cost. In today's world, farmers get news through newspaper 
and television. the farmer does not get the information or 
news about the nearest market that is present in their 
region. So because of that, they don't get any idea about the 
current news about the farming schemes. In the end, they 
have to sell their products at very low cost. Indian users 
comprise about 30% of the entire volume of the worldwide 
feature phone market, making it the second-largest within 
the specified field. Today mobile devices are used 
commonly by everyone, including the farmers and 
countryside people. Agriculture is the support of India 
economy so information sharing to the knowledge- 
intensive agriculture area is upgraded by mobile-enabled 
information services. Using a mobile application, we can 
make the farmer aware of the things which are useful for 
them. Many times, farmer is confused to require decisions 
regarding the selection of fertilizer, pesticide and time to try 
to particular farming actions. So to avoid this problem this 
application is very useful. Fertilizer schedule of every sort 
of crop will get registered. Based on sowing date of the 
crop, the farmer will get reminders about the application of 
fertilizer, herbicide as per schedule, pesticide for diseases 
and weather alerts if particular crop exceeds its favorable 
temperature range. Crop suggestion is going to be given 
supported Soil type, geographical location. The farmer will 
get real- time national level crop rates to urge more befit. 
Also, if the farmer is not aware to type the content, they can 
speak what they want. Using the voice message, they can 
find the content easily. This paper explores how Mobile 
Apps of agricultural services have impacted the farmers in 
their farming activities and which more innovative 
agriculture services will provide through Mobile App. 

Keywords—Farmers, Agriculture, Mobile application, 
Government Information 

I. INTRODUCTION
Modern agriculture faces lots of challenges including soil 
degradation, pollution,lack of resources, emissions, and 
excessive water consumption. As civilization evolves, 
the main industry that feeds it should evolve too. Mobile 
devices will become the centre of this global change. 
Farmers in developing countries are actively adopting 
smartphones, and this gives room for mobile applications 
that can meet their needs. In recent years, lots of 
applications have appeared for individual farmers. 
However, the demand is far from satisfied. 

A mobile application can provide farmers with valuable 
information that can help them improve their planting, 
cultivating, and harvesting. Our aim is to provide the 
farmers with detailed information about Crop Production, 
Crop Protection, providing access to input and output 
markets,which will be available in local languages and 

hence, making a user-friendly application. 

Providing access to input markets include all products a 
farmer needs for farm operations, such as: Seeds, 
Fertilizers, Pesticides, Irrigation system, Electricity, 
Workers. An application can become a marketplace 
where a farmer can find all necessary products and 
compare their prices. 

Providing access to output markets includes information 
on prices, marketplaces, and next links in the big supply 
chain. This means creating a whole marketplace for 
farmers where they’ll be able to compare and control 
market prices for different products and also get more 
opportunities to promote and market themselves. 

The objective of our project is to provide local language 
support and also the app is dynamic. To provide user 
friendly application. To meet the requirements of the 
stakeholder. To provide real time support for crop 
monitoring and supply of fertilizers and to provide all 
solutions to the farmers regarding Crop Production and 
Crop Protection with the help of chat option for farmers 
where they can easily chat with an expert of agriculture 
using this application. 

II. LITERATURE SURVEY 

There are a variety of Mobile app developments in the 
market place, designed to make farming easy. Some 
mobile applications have designed to specifically 
provide information services to farmers. In this work 
various research paper and Mobile App have reviewed 
related to agriculture sector. 

As the android is the current trend in today’s world, each 
and every domain has android based applications. 
Android Smart Phone is becoming more popular due to 
its low price and free applications. The smartphone 
makes all our tasks fast, efficient & accurate. Due to this 
android feature, the authors are developing the farmer 
helper app for farmers to utilize the maximum benefit. 
This application for farmers will get the real-time update 
about the products of every market in India and they can 
sell their product at proper rates. Also, it will provide the 
weather forecasting and all farming related notices from 
the government and various schemes with proper 
information. The farmers will derive greater benefit 
when they can make better decisions about where to sell 
their output after getting market prices for a variety of 
local and distant markets [1]. 

Nowadays agricultural stakeholders have to manage 
heterogeneous and complex information ranging from 
cultivation techniques to product prices, this study 
investigates the potential of mobile apps to support them 
by providing access to information, markets and services. 
It also studies agricultural stakeholders’ interest and 
willingness to use mobile apps in their daily agricultural 
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activities in Greece. Finally, the study proposes that the 
development ofmobile apps should support agricultural 
activities by providing accurate, certified and validated 
content and services that would take into account the 
peculiarities of geographical areas.  

[2]The author of the research paper highlights that
mobile technology makes a bridge between the gap of
availability of agricultural input and delivery of
agricultural outputs and agriculture infrastructure.
Different apps are developed and employed by farmers
for their specific purpose. All these apps have different
usage as per its functionalities. Many of the apps are
being used for farmers activities like cropping
information, pesticides, selling of crop, weather
information etc. It has been found that many of the apps
are static, to overcome this problem dynamic apps can be
made which will be better for farmers to use.

[3]The use of a Smartphone is increasing in every sector
of business, education, etc. So, in this paper, the author
uses the concept of Horticulture and Android and
introduces a “Farmer Helping Services” which provide
the information about fruits, vegetables, etc. in audio
format to the farmers. He also emphasis on language
particularly for the Gujarati language where literate and
illiterate farmers can easily access the system by simply
typing a number from the mobile keypad.

[4]In this research paper, the author mentions that
majority of the farmers don’t know about the uses of new
technologies in agriculture. In order to bridge this gap
between farmers and new technology as well as
government aids. This mobile app will define the
necessary procedure and model to make farmers aware
of new knowledge of agriculture and also help them to
improve agriculture.

[5]The author of this research paper highlights that it
fundamentally manages the convergence of agriculture
with the IOT solution by utilizing different sensors with
the end goal to check the diverse parameters that deal
with production of crops, prompting automation of water
supply to the fields and to check the continuous
temperature, humidity and moisture substance of the soil
but it doesn’t provide real-time crop monitoring and
automation of chemical fertilizer supply to fields.

[6]Mobile Devices These Days Have Gradually Become
More Powerful And Distributive, Influencing Our Daily
Lives On Larger Scale. Android, Which Has Proven To
Be One Among The Best Mobile-Based Application
Development Platform, Provides The Developers With
Many Apis And Tools For The Development Of Mobile
Applications. This Research Paper Aims at Providing A
Simple Solution for Providing Product of Farmers To
The Agricultural Produce Market Committee (APMC).
It Is Simple Mobile Point of Sale for Farmers. It Is Also
Helps Them to Market Their Product Online. For Farmer
It Offers Better Price Discovery.

[7]The author of this research paper aims that to ensure
fair price to the farming community by devising new
techniques and by making use of online markets. This
application serves as a platform for movement of
agricultural products from the farms directly to the
consumers or retailers but it does not provide the actual
flow of farm products from farmers to consumers.

[8]The author describes about mobile application which
consists of several pages, which are pages to view
allcommodities prices, view commodities prices by
district, view price comparison graph and search or
browse commodities. Price comparison graph page has 3
options, they are graph for 7 days, 4 weeks, and 12
months but it has limitation as it only uses HTTP GET
method because the current Android application is only
used to view agricultural commodity price information

[9] TOP 5 BEST ANDROID APPLICATION AVAILABLE FOR
FARMERS

Figure1. Android Application Table 
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III. PROPOSED WORK 

Figure2. Block Diagram 

Users can register into the application and the data will 
stored into databases We have conducted all India 
Survey regarding availability of proper market to sale 
finish goods by farmers to get proper and maximum 
selling price. Following are the response and the 
solutions of our survey. 

IV. SURVEY

Figure3. Survey1 

Figure4. Survey2 

Figure5. Survey3 

V. FUTURE SCOPE 

In future our goal is to provide information and 
agriculture news in all languages so that there is no 
language barrier and also to give them real time 
information. 

VI. CONCLUS`ION

In the rapidly expanding digital ecosystem, the mobile 
apps have surfaced and attained enormous importance. 
For the advancement of the agriculture sector, mobile 
apps are introduced to help the farming community. 
India is the country which is mostly depended on 
agriculture. There is various new technology develop for 
agriculture. The aim was to make user friendly app which 
will be available in local languages and also to provide 
information about the latest market rates, whether 
forecasting, latest technology videos and news related to 
agriculture. This mobile app will define the necessary 
procedure and model to make farmers aware about new 
diverse knowledge about agriculture and also help them 
to improve agriculture in our nation. 
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Abstract— Blockchain technology is being used for 
solving a lot of problems in the sectors of security in both 
private and public sectors. Blockchain technology has 
started to gain inter- est within the charity domain. Due to 
absence of transparency in the transactions involved in 
donations, the donor(s) are not able to know whether their 
donations are being utilized properly, which has made 
people lose trust in Charities. The paper proposes a 
Blockchain based Decentralized Donation tracking system 
built on Ethereum Blockchain which will pro- vide full 
transparency, accountability and direct reach to the 
planned recipients. 

Keywords—Blockchain, Decentralization, Smart Contract, 
Cryptocurrency, Ethereum, Traceability, Consensus, 
Charity 

I. INTRODUCTION
The problem that the paper addresses is that the current 
systems lack transparency in the sectors of Charity & 
Dona- tions. In case of transactions associated with 
Donations made to different Organizations there's no 
proper mainte- nance of records and because of 
involvement of some cor- rupt peoples within the 
organization, has made people lose trust in this social 
cause. The donor is unaware whether their funds are 
being utilized properly or not. Corruption is the other 
reason that leads the donor to lose trust in charities. The 
proposed system helps social organizations to run vari- 
ous projects for social causes transparently without the 
in- volvement of 3rd parties, using smart contract-based 
incen- tives which helps to confirm their impact is 
verified without the interaction of 3rd parties and also it 
is accessible to eve- ryone. This makes it easy 
fordonors, organizations and oth- er participating 
vendors to track their transactions and re- store their 
trust in commitment to such social organizations. The 
system will help build trust with donors, recipients, and 
other stakeholders involved in the process of Charity 
and ensures that the donation reaches the intended 
person while improving the total administration costs, 
speed and efficien- cy. 

II. LITERATURE REVIEW
Blockchain, as Bitcoin's core technology [4], is de- 
centralized, non-tamperable, anonymous and traceable, 
with the ability to change industries. A blockchain is a 
distributed database system with many different nodes 
involved. Nodes in the network manage the entire 
database. All transaction information, the process of 
which is efficient and transpar- ent and the data is very 
secure, can be registered by the blockchain [6]. 
A blockchain is a sequence of blocks, each block con- 
sisting of a block header, called a ledger, and a block 
body. The block header provides metadata and the 
transaction data is encapsulated by the block body. The 
hash value of the previous block (PrevBlockHash), the 
timestamp (Timestamp), the random number (Nonce) 

and the Merkle Root value of the previous block are 
included in the header [7]. In a Merkle Tree, the block 
body stores several transac- tions from the preceing 
block. The Merkle Tree leaf node stores the transaction 
information's hash value, while the non-leaf node stores 
the cumulative hash value of all the leaf nodes below it. 
Based on a P2P network, the blockchain system does 
not require a centralised entity for it to operate. Every 
node competes for accounting rights via an unified 
mechanism after the transaction. All transactions that 
have occurred during a certain time span will be 
packaged by the node that wins the competition. The 
block will be transmit- ted to the entire network and the 
block will be checked by all the nodes. The block will 
be added to the chain when most nodes have been 
authenticated  
correctly. Each transac- tion is open and clear from the 
start of the transaction to its end, and there is no way to 
confuse each other between nodes. 
In paper [3] author studied the combination of block- 
chain technology and philanthropy and proposed a new 
charity platform model based on blockchain. In this 
system, users complete the donation and use funds with 
smart con- tracts. All transactions are recorded on the 
blockchain to realize the traceability of funds, which in 
turn increases thetransparency of charities. The lack of 
transparency in charity activities could be solved 
technically with this blockchain charity system, which 
could increase the public’s trust in charity organizations. 
In paper [1] author studied blockchain and proposed a 
system that will trace the donations and let the donor 
know that his/her money has reached the beneficiary 
successfully. 
Charity chain uses Smart contracts to perform the pro- 
cess of donations and track them. Byzantine consensus 
algo- 
  

 
rithm is used for scalability and computational ease. It 
makes sure that users never have different views of con- 
firmed transactions. 
In paper[2], the author demonstrates the Blockchain 
Technology-based Monitoring Donations Network of 
Chari- table Foundations. Ethereum currently used as 
blockchain platform. Smart contracts implemented using 
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Solidity lan- guage. The server part was developed on 
Node.js platform using JavaScript. 

III.APPROACH
Four positions exist: sponsors, beneficiaries, charities 
and cooperative shops. The charity organisations receive 
the data through the website to obtain support and build 
charity initiatives. On the website, donors learn about 
charitable initiatives, then donate to recipients or charity 
organisations. For assistance, recipients will upload their 
data to the web- site, get and spend tokens in 
cooperative stores. The in-store purchases will be 
submitted to the charity website. In order to receive 
tokens, cooperative stores provide services or 
merchandise to the beneficiaries. The tokens can be 
traded by charitable organisations for real money. On 
the block- chain, the movement of funds has been 
completely regis- tered, allowing transactions to be 
monitored and funds pre- vented from being abused. 

IV.TOOLS
A. Smart Contract:
Smart contracts are basically a set of rules that are
agreed upon by multiple parties in a blockchain
network. It helps in carrying out transactions in a
transparent way which avoids the use of a third party
and brings about decentraliza- tion in the system. These
rules are executed in the form of code digitally. They
can be deployed only once in the blockchain network
and cannot be modified.

B. Ethereum Virtual Machine (EVM):
EVM provides a runtime environment for eachnode to
execute their instructions. It translates the smart contract
into a set of instructions that are executed by the
nodes/computers. For each transaction performed by the
EVM, there is gas fees associated to be paid to miners
who verify and add the transaction to the blockchain
network and it should be paid by the sending account
which initiates the transaction.

C. Transaction:
As the proposed system is implemented on Ethere- um
blockchain, it implements each function of smart con- 
tract in form of a transaction. Transaction is
implemented when it is required to modify or update the
state of infor- mation stored in the Ethereum network.
Thus, the transac- tions executed by the proposed
system is of the following structure:
1. Nonce: It represents the number count of transaction
going out and is initialized from 0.
2. From: It is the 160 bit address of account which
initiates and sends the transaction.
3. To: It is the 160 bit address of account which receives
the transaction. Its value is null while creating a new
contract.
4. Data: This will include the interactions with the
contract. When deploying the contract, it includes
contact’s bytecode and parameters to its constructor in
encoded form. While executing a function of contract, it
will have the sig- nature of the function and the
parameters in encoded form.
5. gasPrice: The miner charges the sender a specified
gas unit for each step while processing a transaction.
So,the gasPrice is the cost of each gas unit in wei.

6. gasLimit: This is the maximum unit of gas that can be
expended on a single transaction.

Figure 2. User Donating Figure 3. Donation transaction 

D. Signing Ethereum Transaction:
The Ethereum signing algorithm is the Elliptic Curve
Digital Signature Algorithm (ECDSA), which is based
on solving the mathematical problem of choosing a
maximum prime number, a curve equation and finding a
public point over the generated curve.. So, before
adding the transaction state to blockchain network the
transaction is signed using ECDSA at sender’s end
using his private key and then verified by anyone in the
network using signer’spublic key. The verifier will
recover the signer’s address from the signed transaction
and cross verify it with one who sends the transaction
i.e. the sender. This will ensure the verifier that the same
transaction was signed by the signer and the signer’s
identity matches with the sender. Thus, origin of
transaction will be verified.

V. SYSTEM ARCHITECTURE
The system architecture contains two major parts i.e. the 
front-end and the back-end. 
A. Front-End:
The front-end takes the form of a website capable of
com- municating with the ecosystem of the Ethereum
blockchain. The front end is developed using following:

i. User Interfaces:
HTML, CSS and ReactJS is used to develop UI.. 
ReactJS is a javascript library that allows to build the UI 
components that can be reused and present data that is 
updated with the time. 

ii. Ethers.js:
The ethers.js is a Javascript library used to 
for interfacing the decentralized application with 
Ethereum blockchain and its environment. It maintains 
the JSON wal- lets along with the private keys 
associated with each node or account in the blockchain. 
B. Back-End:
The back-end of the website is developed using solidity
smart contracts and it consists of the Ethereum node
con- nected to the blockchain network. Each node
consists of an EVM that translates smart contract to set
of instructions and converts them to bytecode and then
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deployed to the block- chain by the miners  in the network. The user accesses the back- end services by 
connecting to JSON-RPC providers that allow them to 
connect to their Ethereum nodes. 

VI.CONCLUSION
The Decentralized Donation Tracking System based on 
Smart Contract on blockchain technology helps record 
the transactions of individual(s) making donations and 
gather information of where the donations are being 
spent. Smart contracts using blockchain implemented 
helps in controlling the transfer of tokens or digital 
currencies between the ends parties involved in the 
transaction directly without the need to depend on a 
trusted third party. The system allows dona- tions and 
receives donations in the form of cryptocurrency. Each 
cryptocurrency transaction is unique, making it easy to 
track it through the blockchain. A high level of clarity 
and social accountability can calm donor minds and 
encourage them to donate while also strengthening the 
reputation of giving generously. 

VII.FUTURE ENHANCEMENT
Blockchain technology which is primarily created to 
record every financial and non-financial transactions. 
The entire record is clearly transparent since the data is 
distribut- ed over all the nodes i.e. in a decentralized 
manner. The proposed system eliminates the need to 
depend on a trusted third party for donating in charities, 
this can be adapted by various financial institutions 
involving any transaction be- tween two parties, and the 
government can build their own digital currency for 
managing all the transactions which will 
ultimately build trust among peoples by eliminating 
corrup- tion and providing full transparency. 
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Abstract— This project is being made to make the users 
use and manage their time effectively and efficiently while 
at work. This app helps users to focus on things which are 
important to them and what they like, access easily and 
manage them properly. The user-friendly interface here 
lets the user add any app of their liking and delete them as 
per their needs. There are also many features developed 
solely for the benefit of the user keeping them in mind.  
There is chaos for the user when they have to hover across 
all tabs in a browser mixed with various kinds of websites 
which are both helpful or sometimes distracting like 
unwanted social media apps. The user has to handle 
various applications all at once. Each application serves 
different needs. And then there come the notifications 
from all these apps which are in incredibly large numbers. 
To see all the notifications the user has to navigate 
through different tabs which leads to a creation of mess in 
their minds and working console.  
To overcome these problems, we intend to make a desktop 
application that will allow the user to get all the messages 
at one place and also the user will be now able to manage 
and prioritize the websites as per its needs. The user can 
also utilise this app as their corner of the internet where 
they can manage their most-used services at one place 
without getting distracted from unwanted materials. For 
all the social media services there will be a section from 
which the user will be able to select the application of its 
choice to integrate with our desktop application. The user 
would be able to resume their work from where they had 
left, each time they visit the application. The front-end is 
handled by a powerful react.js library, which ensures 
seamless performance even after heavy usage of this app. 
The technology used to create the desktop application will 
be electron and thus the users from all the three operating 
systems namely Windows, macOS and Linux will be able 
to use our application. 

Keywords – Productivity, User-friendly, Notification, 
Resume work, Operating System, React, Electron 

I. INTRODUCTION
The project, ‘Unified Communication Interface for 
Remote Teams to Drive Productivity’, brings a platform 
wherein all the social media services are available at 
one place. The motivation behind this project is to bring 
the applications related to work in which there is 
communication amongst the team members and the 
application related to family/friends at one place and 
give power in the hands of the user to manage the 
messages as per their needs. The aim is to give the user 
complete customization and provide a beautiful user 
experience. The user must not feel the need to leave this 
application for communication purposes and be assured 
that all the important messages are being replied with 
minimal settings.  
This Software is based on integrating all the most 
common and widely used messaging services into one 
platform that will improve the time to access messages 
especially when we are using a diversity of apps for 

messaging for work or personal messaging on daily 
basics and are constantly bombarded with notifications 
of these apps that can disturb use during important 
hours. Hence our apps get particular /immense 
importance which will help us in reducing distraction 
and improve the messaging experience and improve 
productivity.  
This particular app will result in higher productivity of 
individual and overall development due to less 
distraction and seamlessness in communication in 
organization or individual and speed of the app is 
certainly going to be an important criterion in its 
success. 

II. OBJECTIVES
The main objectives of the product are to deliver 
seamless experience its terms of UI and speed of 
Processing that the JavaScript framework Electron.js 
possesses and minimalism of bloatware and only 
integrating app of choice. 

Improved Communication:-  
Reduced time accessing apps and messages will help in 
improving communication speed and accessibility. 

Time Management:-  
How much time are you investigating in messaging and 
how that corresponds to time management remains to 
be explored and can be covered in this project. 

App tracking:-  
Tracing the most used app and mapping them to 
prioritise the most used app on daily basics and get 
notification from them on priority basics. 

Improve productivity:-  
With aim of reducing time wastage and improving 
productivity are amongst the main aim of this project 
for the individual as well as organization. 

III. ELECTRON BASIC
On starting up an application using Electron, the main 
process is always created. This main process is 
responsible for handling/interacting with the native GUI 
of your operating system and creates the GUI(screen) of 
your application  

360



Multicon- W 2021

Fig.1.1: Electron Process 

Only starting the main process doesn’t give the users of 
our application any application windows. It is created 
by the main process in the main file by using something 
called  
a BrowserWindow module. Each browser window then 
creates its renderer process. This renderer process takes 
a web page (an HTML file which references the usual 
HTML files, CSS files, JavaScript files, images, videos 
etc.) and renders it in the window. Your web pages are 
rendered with Chromium so a very high level of 
compatibility with standards is confIrmed. 

Application architecture: 
Electron consists of three main pillars:  
Chromium for displaying web content.  
Node.js for working with the local machine filesystem 
and the operating system.  
Custom APIs for working with much-needed OS native 
functions.  
Developing an application with Electron is like building 
a Node.js app with a web interface with a fixed screen 
or building web pages with seamless Node.js 
integration. 

Main and Renderer Processes:  
As we can see, Electron has two types of processes: 
Main and Renderer.  
The main process creates web pages by creating 
BrowserWindow instances of it in the main process. 
Each BrowserWindow instance runs the web page in its 
own Renderer process. When a BrowserWindow 
instance is killed, the corresponding Renderer process 
gets terminated also.  
The main process manages all web pages and their 
adjoining Renderer processes.  
The Renderer process manages only the corresponding 
web page assigned to it. A crash in one Renderer 
process does not affect other running Renderer 
processes.  
The Renderer process communicates with the Main 
process via IPC (inter-process communication) to 
perform GUI operations in a web page. Calling native 
GUI-related APIs from the Renderer process directly is 
restricted due to security concerns and potential 
resource leakage. 

The communication between processes is possible 
using special APIs called Chromium Inter-Process 
Communication (IPC). Using two modules ipcmain and 
ipcrenderer they are responsible for handling 
communication between states. 

IV. REACTJS ARCHITECTURE
React is a JavaScript library for building user interfaces. 

Declarative:- React makes it painless to create 
interactive UIs. Design simple effects for each state in 
your application, and React will efficiently update and 
render just the right components when your data 
changes. Declarative views make your code more 
predictable, simpler to understand, and easier to debug.  
Component-Based:- Build encapsulated objects/ 
components that manage their own state, then compose 
them to make complex UIs. Since component logic is 
written in JavaScript(or JSX) instead of templates, you 
can easily pass rich data through your app and keep 
state out of the DOM. 

Learn Once, Write Anywhere:- We don't make 
assumptions about the rest of your technology stack we 
use, so you can develop new features in React without 
rewriting existing code. React can also render on the 
server side using Node and power mobile apps(iOS and 
android both) using React Native. 
Creating an app with react is extremely simple we just 
need to use following command:  
$ npx create-react-app myapp 

How does it work:  
While building client-side application, a team at 
Facebook developers studio realized that the DOM is 
quite slow (The Document Object Model (DOM) is an 
application programming interface (API) for HTML, 
JSON and XML documents. It defines the logical 
structure of documents and the way a document is 
accessed, displayed and manipulated.). So, to make it 
faster and smoother, react implements a virtual DOM 
that is basically a DOM tree representation in 
JavaScript. When it needs to read or write to the DOM, 
it will use the virtual representation of it instead of 
original. Then the virtual DOM will try to find the most 
efficient way to update the browser’s DOM.  
Unlike browser DOM elements, React elements are 
plain objects/components and are cheap to create. React 
DOM takes care of updating the DOM to match the 
React elements. The reason for this is that JavaScript is 
very fast,smooth and it’s worth keeping a DOM tree in 
it to speed up its manipulation.  
Although React was conceived to be used in the 
browser ,client side only, because of its design it can 
also be used in the server with Node.js. 
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Fig 1.2. ReactJS app architecture modules 

V. FEATURE OF REACT 
1. It facilitates the overall process of writing

components:-
JSX is a new(optional) syntax extension to
JavaScript that makes writing your own custom
defined components much easier. It accepts HTML
syntax and makes a subcomponent rendering easier
In fact, it is a set of shortcuts for writing
React.createElement with a few rules to make your
source cleaner and comfortable.

2. It boosts productivity and facilitates further
maintenance:
Often updates turn into a stressful headache
because the application has a complex logic and
changes in one component can affect others. To
solve the issue Facebook has supplemented React
with the ability to reuse system components, and
developers define it as one of the best features of
React js.
Re-use of resources is well-known among
developers, who typically re-employ the same
digital objects. You can start with smallest
components like checkbox, button, etc., then move
to wrapper components comprised of these tiny
elements and move forward until the main, root
component. All components have their internal
structural logic, what makes it easier to manipulate
and use them. Such approach defines consistent app
look and facilitates codebase maintenance and
growth.
This component structure is the answer to the
question “why to use React?” for many companies
and Walmart is one of them. The corporation
includes multiple trademarks and branches, such as
Walmart Brazil, Walmart Chile, Massmart, and
some others. All companies have their own online
presence, but still, there are components that are
common to all the brands – payment form submit
elements, image carousel, bread crumbs, for

example. This is where the ability to re-use code 
components comes in much handy. To make 
version management better and further installation 
of components easier the company has introduced 
internal coding standards and currently, it's moving 
to the npm (node package manager) registry. 

3. It ensures faster rendering: 
Building a very high-load application it is essential
to consider how the structure will impact the
overall app performance. Even fastest/latest
platforms and engines can't ensure the absence of
annoying bottlenecks, because DOM (document
object model) is tree-structured and even small
changes at the upper layer can cause weird effects
to the interface. To solve the issue Facebook
development team has introduced Virtual DOM –
currently, one of the benefits of using React for
heavy loaded and dynamic software solutions.
As the name interferes, it is a virtual representation
of the document object model, so all the changes
are applied to the virtual DOM first and then, using
diff algorithm, the minimal scope of necessary
DOM operations is calculated. Finally, the real
DOM tree is updated accordingly, ensuring
minimum time consumed. This method guarantees
better user experience and higher app performance.

4. It guarantees stable code:
To make sure that even minute changes that take
place in the child structures won't affect their
parents, ReactJS utilise only downward data flow.
Changing an object, designers only need to modify
its state, make changes, and, after that, only
particular components will be updated. This
structure of data binding ensures code stability and
continuous app performance under multiple
circumstances.

5. It is SEO friendly: 
Major React js benefit is its ability to deal with a
common search engine failure to read JavaScript-
heavy apps. As a blend, React can run on the
server, rendering and returning the virtual DOM to
the browser as a regular webpage.
Though some improvements have taken place at
Google, we shouldn't forget about other search
engine platforms, like Yahoo, Bing or Baidu.
Moreover, we need to take into account various
microformat web use-cases, like Open Graph,
Twitter Cards, etc., because Facebook, Slack or
Twitter won't execute your JS and mainly depend
on SSR.

6. It comes with a helpful developer toolset:
Learning new tech stack and using them in the next
project can be easy, but only if they can be actually
applied in the development environment. It means
that a framework or library should come with a
proper tooling and documentation for efficient
performance. Among Reactjs advantages are its
coverage with debugging and design tools in itself.
React Developer Tools is a browser extension

362



Multicon- W 2021

available for most famous browser both Chrome 
and Firefox. It enables developers to observe 
reactive component hierarchies, discover child and 
parent components, and inspect their current effect 
and state and props. 

7. There is React Native for mobile app
development:
React can be boldly called a “learn once – write
anywhere” library, since in both web and mobile
app development, it follows the same design
patterns, facilitating the transition process. Using
plain JavaScript (often called vanilla.js) and React
you'll be able to build rich UI/UX for native apps,
supported by both iOS and Android platforms.
Among other advantages/factors of React js in
mobile app development, our React Native
developers recite its portability and ability to reuse
components, real-time reload and modular
architecture, open source, and generous ecosystem.
When it comes to the actual use of React Native,
we can list famous apps such as Skype, Tesla,
Airbnb, and Walmart. And don't forget about
Instagram and Facebook – the actual innovators
and early tech adopters.

8. It is focused and easy-to-learn:
First, we need to get things clear, what is React
js?– It is not a full-featured/flexible framework; it
is a library that focuses on one particular thing and
on doing it properly. In general, it is V stands in the
MVC (model – view – controller) pattern, thus we
use more tools to build a complete solution. Any
JavaScript developer/tester can get an insight into
the basics and start building a superb web app after
a few days mastering the tutorial and docs.
Taking into account above factors, this is also
one of the major reasons why use React.js. It
doesn't impose any patterns, templates,
complex internals or architecture like MVVM
or MVC. It is a view layer that allows JS
developer/designers to design an app the way
he sees it. The only thing you need to do is to
get familiar with component's states, props,
and life cycles and some js fundamentals.

9. It is backed by a strong community: 
At Start, react library was created for internal
use and later shared with the entire world.
Currently, it is supported by Facebook and
Instagram engineering teams, plus external
experts (open source enthusiast). For example,
React GitHub repository numbers over 1100
contributors, while users can ask their
questions on Stack Overflow, various
Discussion forum, Reactiflux Chart, Freenode
IRC, social media platforms and many others.

10. It is used by both Fortune 500 companies
and innovative startups:
Thousands of companies worldwide have
chosen Reactjs for their apps, sites and internal

projects. Still having doubt about what is 
React.js good for? 
– Check out some inspiring samples of hot
solutions: companies built mobile apps with
React Native tech: Airbnb, Walmart Labs,
Tesla, Tencent QQ (with more than 829
million active accounts), Baidu Mobile (with
more than 600 million users), Bloomberg, li.st,
Gyroscope, Delivery.com, JD.com, GoDaddy
and many others. Sites using React.js: BBC,
Netflix, Dropbox, Coursera, IMDb, PayPal,
Dailymotion, Chrysler, American Express,
Intuit, Khan Academy, Lyft, Atlassian, New
York Times, Reddit and dozens of others. One
of our recent projects, Mochi – Pet Supplies &
Food, is also built using React Native and
currently, it gains traction.

VI. WHY ELECTRON
Famous Tech Stack other than electron for 
developing desktop app is Python i.e. Django in 
particular. 
Considering type of usage Electron would be most 
suitable for our project due to variety of reasons as 
mentioned in the comparison graph. 
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VII. PROCESSING USING ELECTRON

Below Figure 1.3 represent flow or processing of the 
data from both frontend as well backend in 
consideration. Figures 1.3 represents User taking first 
step in consideration. 

Fig.1.3: Block Diagram representing processing 

The unified communication application brings all the 
instant messaging applications on an interface which 
help the users to increase productivity at the 
workplace or in daily life. 
This application is made using lots of new and secure 
technologies that help to keep user data safe. 
Application made using electron, HTML, and CSS. 
Electron helps to make applications native to desktop 
and HTML and CSS along with Reactjs to make 
applications beautiful and user friendly. 
In the Unified Communication application, we fetch 
the user data from the application API which makes 
sure that no one is in the middle in between the user’s 
data and application. 
Here we implemented authentication to the 
application which prevents illegal access to the 
application. 
Now, we described the working of the application 
which helps to understand how this application is 
going to work. 

1. So, the first step is, User will login or sign
up to the application which allows only 
authorized users to get into the application. 

2. After entering credential details, it
processes the information provided by the
user and verify. If the information match
with the user then it allows using the
application else it will not allow.

3. In the second step, after a successful login
user have to choose which instant messaging
will use.

4. After selecting the application, now the
users have login or sign up into the selected
application to use it.

5. Here  username  and  password  will  be

verified by the application API and decide if 
the user is valid or not. 

So, after successful login into the application with the 
help of application API, the main application shows 
the application data on the user interface. 

VIII. FEATURE OF ELECTRON
There are multiple advantages when using the Electron 
framework:  

• Cross-Platform: Desktop applications are
mostly platform-specific, so you’ll need to
create one for each platform. However, your
Electron desktop application will be
compatible with macOS, Windows, and Linux
as it is built on node.js and Chromium.

• Open source: It is maintained in GitHub by an
active community that supports its features.

• Automatic update: Enables automatic updates
of the application on Mac and Windows. Any
changes in your electron framework will be
updated automatically via update-electron-app.
This will ensure that your desktop application
runs on the latest framework and platform
version.

• Native desktop behaviour: Your app will look
and behave like a real desktop app with native
menus and notifications.

• Crash Reporting: Reports crashes to the
remote server.

• Content Tracing: Allows you to trace the data
from Chromium or desktop applications in
case the application experiences bottlenecks or
slowed down operations.

• Windows installer: It provides an electron-
winstaller that creates a windows installer to
install your desktop application.

• Security: As web developers, we usually enjoy
the strong security net of the browser - the
risks associated with the code we write are
relatively small. Our websites are granted
limited powers in a sandbox, and we trust that
our users enjoy a browser built by a large team
of engineers that is able to quickly respond to
newly discovered security threats.
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Abstract – Cyber Bullying is a crime in which a 
perpetrator targets a person with online harassment 
and hate, Many cyber bullying detection approaches 
have been introduced, we are going to use Deep 
learning approach which has proved to outperform 
conventional Machine learning approach.Different 
approaches uses different features for classification 
but as the number of features increases, the feature 
extraction and selection phase become difficult. But 
using DL feature extraction and selection phase 
automatically comes under model building and as 
model gets trained in further stage it automatically 
starts extracting the important features. 
The  proposed method for Twitter CyberBullying 
Detection using deep learning, unlike prior work in his 
field, OCDD does not extract features from tweets and 
feed them to a classifier; rather, it represents a tweet as 
a set of word as vectors. In this way, the semantics of 
words is preserved, and the feature extraction and 
selection phases can be eliminated. For the sentiment 
of the word SSWE (Sentiment Specific Word 
Embedding) can be used to get a closer relationship 
between words. 
As for the classification phase, deep learning technique 
namely LSTM will be used, along with word embedding 
technique to increase system performance. 

Keywords— Deep learning, LSTM, SSWE, Cyber 
Bullying Detection, Glove word embedding 

I. INTRODUCTION

Cyber bullying is characterized as any rough, deliberate 
activity directed by people or gatherings, utilizing on the 
web channels consistently against a casualty who doesn't 
can possibly respond.Cyberbullying is one of the top 
issues found on the Internet, and the level of individuals, 
particularly young people who were survivors of cyber 
bullying is alarming.The unknown nature of 
interpersonal organizations, where clients use epithets as 
opposed to their genuine ones making their activities 
difficult to follow has brought about a developing 
number of online wrongdoings like cyberbullying. 
Crafted by scientists in the field of cyberbullying 
recognition has advanced in any case, numerous issues 
have not been tended to yet. 
The semantic of words has not been thought of. 
Discovery was done by extracting highlights from text 
and building a classifier as needed.Cyberbullying 

recognition accomplished by the utilization of a 
classifier was constantly improved by adding highlights, 
in this way, the element extraction and determination 
stages have gotten more earnestly to finish and additional 
tedious. To address these issues, the proposed approach 
wipes out the element extraction and choice stages and 
supplant them by the utilization of word vectors with 
utilization of word inserting strategy will be taken care 
of to a Long Short Term Memory (LSTM) for order. 

OBJECTIVES 

1.To use Deep learning techniques to detect the bullying
incidents over Social Media platform.
2.To provide a user-friendly GUI to users for handling.
3.To increase the accuracy of  Bully Detection .
4.To analyze different bullying parameters .

II. BACKGROUND

Digital harassing is tormenting that happens utilizing 
hardware implies in the internet through different 
medium like messages,tweets,comments and 
emails.Another definition is that cyberbullying is a 
forceful, deliberate act completed by a gathering or 
individual, utilizing electronic types of contact, 
consistently and after some time against a casualty who 
can only with significant effort guard him or 
herself.Technology is overwhelming our lives today, we 
depend upon innovation to do the majority of our day by 
day activities,this gigantic move from conventional to 
computerized world has accompanied a pricy expense. 
Additionally with dramatic increment of online media 
users, cyber bullying has expanded dramatically 
moreover. 

Bullying detection falls under the umbrella of event 
detection, a broader research area concerned with 
identifying extraordinary events given a mass data and 
noisy content[4]. 
Event detection considers events that are characterized 
asbeingathinghappeningataspecificpointoftimeand can 
be expressed via traditional media channels[6]. 
Cyberbullying detection -a sub field of event detection- 
has a rapidly growing literature. 
Among the first to tackle bullying in social media 
[7],where a framework was built to incorporate Twitter 
streaming API for collecting tweets and then classifying 
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them according to the content.For the sake of 
classification, Naive Bayes was implemented and 
resulted in a relatively high accuracy (70%). 

A broader perspective on bullying detection was 
conducted, where a survey comparing the accuracy of 
many classification algorithms (SVM, J48 and Naïve 
Bayes) revealed that SVM with linear kernel resulted in 
the best accuracy reaches (81.6%).  

In recent studies, it is found that deep learning models 
has a better performance than conventional models.With 
the help of deep learning feature extraction stage has 
been reduced because it is automatically done by deep 
learning models. 
So we proposed a system to detect cyberbullying 
incidents using deep learning technique namely LSTM 
for classification along with initial word embedding 
SSWE method. 
Since Global Vector (Glove) was chosen because it has 
outperformed other models in word similarity and named 
entity recognition and hence it is used for word 
embedding. 

III. LITERATURE  REVIEW

“Social media cyber bullying detection using machine 
learning”. IJACSA 2019. In this paper, they proposed an 
approach to detect cyberbullying using machine learning 
techniques. They evaluated theirmodel on two classifiers 
SVM and Neural Network and theyused TFIDF and 
sentiment analysis algorithms for features extraction. 
It was identified that Detecting cyberbullying pattern is 
limited by the size of training data. Thus, a larger 
cyberbullying data is needed to improve the 
performance. Hence, deep learning techniques will be 
suitable in the larger data as they are proven to 
outperform machine learning approaches over larger size 
data. 

“Automated Cyberbullying Detection using Clustering 
Appearance Pattern”. IEEE 2017. The main objective of 
the paper is to partition abusive messages from big data 
streaming with K-means clustering method and then 
Naive Bayes classifier is use to build a predictive model 
from  training datasets. Naive Bayes is use to classify the 
abusive texts into one of the eight pre-defined categories. 
The categories include activities approach, 
communicative, desensitization, compliment,isolation, 
personal information, reframing, and relationship. 
It was identified that Performance of computation time 
and cost on the different data types from many data sets 
can be increased by streaming K-mean clustering using 
Apache Spark.Also N gram feature is not used and only 
three value of alpha (learning rate) are being tested [3]. 
“Using Machine Learning To Detect Cyberbullying”. 
IEEE 2011. In this paper they used a language based 
method of detecting cyberbullying. Depending on  the 

percentage of curse and insult words in a post the post is 
detected as cyberbullying . Dataset was taken from 
formspring.me and labelled using webservice Amazon's 
mechanical turk. Labelled data in conjunction with C4.5 
decision tree learner and instance based learner provided 
by weka tool kit were used to recognize bullying content. 
During the Research it was found that Accuracy of the 
model is very less 78.5% Only density of bad words is 
taken as a feature to detect cyberbullying The training 
dataset is very small and contains only 10% positive 
cyber bullying incidents [6] . 

“Prediction of Cyberbullying Incident on Social Media 
Network”. International Research Journal of 
Engineering and technology (IRJET)April 2020. In this 
paper the important Contributions is : User will Search 
for any query on the search bar ,search bar is integrated 
with Twitter .The result from the twitter is filtered 
through the model . This model will extract text and 
Compare it to sensitive dataset collected and 
predict.They have applied Character Recognition 
Algorithm to check for profanity words within the given 
post and text. 
But the Performance of the Classifier is low. 
Performance can be improved by using Deep learning 
Algorithms and neural network. 

“Unsupervised Cyber Bullying Detection in Social 
Networks”. IEEE 2016.In this paper they propose 
solution for automatic detectionof bully traces over a 
social network, using techniques derivedfrom NLP 
(Natural Language Processing) and machine 
learning.They adopted an unsupervised approach to 
detect cyberbullying inspired byGrowing Hierarchical 
SOMs, able to cluster efficiently documents containing 
bully traces, built upon semantic and syntactic features 
of textual sentences.They used real data stream collected 
from Twitter, and also tested the model against other 
social networks such as YouTube and Formspring. It was 
identified that For polarity evaluation of a tweet they 
filter  out words shorter than k characters, where k is an 
integer experimentally fixed to k = 3. Since k fold 
partitioning is used Execution is expensive as the model 
has to be fitted n times. The training algorithm is 
computationally intensive as the algorithm has to be 
rerun from scratch k times [1]. 

“Optimized Twitter Cyberbullying Detection based on 
deep learning” .IEEE 2018. In this paper they propose a 
solution using deep learning model called Convolution 
Neural Network along with meta heuristic algorithm to 
tune the parameter in different neural network layers. 

CNN shows great results when used with different text 
mining task but it is not implemented in context of 
cyberbullying detection [4]. 
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IV. METHODOLOGY

The first stage is collection of data, which includes 
tweets, comments and this data is collected from 
Kaggle, then the next step is data cleaning and 
preprocessing. 
So the date is cleaned by removing punctuation and 
duplicate tweets. 

The above collected tweets are then labelled as 0 and 
1,where 0 means Non Bully and 1 means Bully. 

After data preprocessing we build LSTM model 
having multiple layers in which 1st layer is input 
layer and last layer is output layer.There are multiple 
hidden layers between Input and Output 
layer.Output Layer consist of only 2 neurons or only 
2 class which is Bully class and Non Bully class. In 
hidden layer we use Dropout which is a simple way 
to prevent neural network from overfitting. 

LSTM model: (LSTM) networks are a type of 
recurrent neural network capable of learning order 
dependence in sequence prediction problems. This is 
a behavior required in complex problem domains 
like machine translation, speech recognition, and 
more. LSTMs are a complex area of deep learning. 

 Now After building the model we used word 
embedding technique.Word embedding technique is 
used to convert the text into  vector or numeric form 
which can be feed into the neural network. Using 
initial word embedding SSWE method incorporates 
text sentiment as one of the parameters of word 
embedding generation.  

Word Embedding:Word embedding helps capture 
the semantic, syntactic context or a word/term and 
helps understand how similar/dissimilar it is to other 
terms in an article, blog, etc.Word embedding 
implements language modeling and feature 
extraction based techniques to map a word to vectors 
of real numbers. 

After using word embedding the model is ready to 
train and after training the model it is useful for the 
prediction of the tweets whether it is bully or not. 

Fig 1: 

Figure 1. Block Diagram 

Fig 2: 

  Figure 2. System architecture. 

V. RESULT & DISCUSSION

Dataset consist of  5 columns and around 13.5k rows i.e 
tweets. For text preprocessing we used Nltk library from 
where we used stop words which removes meaningless 
words or the word which is not in english dictionary. 

After removing this words we converted all the word in 
a lower case english alphabet so that no two same words 
will have different vectors. Nan rows were also removed 
. 

One cannot directly feed the text into a Deep learning 
Model , First of all we have convert that word corpus into 
vectors . To convert Text or word List into Word Vectors 
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word embedding technique is used , 

One Hot representation Type of word embedding is used 
which gives the vector value for each word in the 
corpus.Before passing the vectors to a given model we 
need to make the Length of each vectors same . 

So for that purpose we uses the pad Sequence which pads 
the zeros .  Now this word vectors is passed into a deep 
learning LSTM model.  

The model consist of: 

1 Two Dropout layers to prevent model from overfitting 
2. Embedding layer : In this layer we pass Word Vectors
, Vocab Size and Input Dimension.
3. LSTM Layer which consist of 100 neurons.
4. Dense Layer which uses Sigmoid Activation Function.
The 70 % data is used for training set and 30% data is
used for testing set.

Model achevied the accuracy of around 91.26% 

Figure 3. Dataset Snapshot 

VI. CONCLUSION

In the proposed approach, we collected twitter data from 
kaggle which was already labelled and proposed a new 
LSTM model of deep learning for classification. After 
labelling of data and model building we used word 
embedding to generate vector array using SSWE 
technique which is later feed into neural network.We 
used SSWE method to understand semantic and 
sentiment of text which is useful for text 
classification.Thus the system developed will produce a 
proper result and give good accuracy. 
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Abstract – This paper documents the development of 
TCET Alumni Portal using Django. The front end of the 
project is developed with the help of CSS and HTML. 
Database is setup in SQL. This portal will provide many 
features to alumni as well as the management. Feature list 
include notice board, achievements appreciation, discussion 
forums and Map my Alumni feature. This paper will also be 
helpful for people creating similar portals for the institute or 
corporate offices. 

Index Terms – Alumni, Portal, TCET, Django 

I. INTRODUCTION

TCET Alumni Portal is a platform provided to the Alumni 
of TCET to interact within themselves as well as with the 
current students of TCET. Even though there exists a 
large network of social media someone somewhere is left 
unconnected. This portal will help us keep all the Alumni 
at one place so that it becomes easier for management as 
well as students to get in contact with them. Live map 
showing the current locations of alumni across the globe. 
Discussion Forums helps in discussion of ideas and 
current trends in outside world. With the help of the portal 
Alumni will receive updates of activities and events 
taking place in college so that they can attend these 
activities or even conduct one such activity. 
Our Alumni are extremely successful in their career be it 
corporate world or start-ups and even in non-mainstream 
careers. They provide us with continuous inputs to make 
our training programs more relevant to current industry 
requirements. TCET constantly tries to strengthen the 
bond with alumni of the college. 

II. BACKGROUND

Thakur College of Engineering and Technology is 
into its 20th year. In this very short span of time TCET has 
achieved many things as a institute, NAAC accreditation, 
NBA accreditation and most important Autonomy. Any 
institute always grows well with the help of all the stake 
holders contribute to the development and creation of 
various fields for holistic development of students. TCET 
as an institute is complete but been into its 20th year with 
current strength of 2500 students there are many students 
that passed out from this college. Alumni can be a very 
great plus point for any institute. Alumni can be guide for 
current students, they can be part of academics planning 
committee, they can be part on training and placement 
cell or guide students for higher studies. 
We identified the need of Alumni for the betterment of 
the institute and thought of different ways by which we 
can include Alumni interaction with the institute and 
students. There were many options like to conduct 

seminars, meet and greet or workshops but these would 
result in very less interaction and Alumni will also be not 
much benefitted by this. So we came up with creation of 
TCET Alumni Portal where in Alumni can have 
continuous interaction not only with students but also 
among themselves with the use of discussion forums. 
Alumni Portal will also help college in keeping an up-to-
date database of Alumni and can use it for the benefits of 
institute. 

III. METHODOLOGY

The planning of the project began with noting down the 
requirements of the portal. We surfed internet for various 
ideas and features that can be added into the portal. The 
shortlisted features we worked upon to check their 
compatibility with the portal. Later the final list was 
shared with the project guide to confirm and get the 
approval to add these features to the web page. The 
features we finalized were notice board, map my alumni 
and discussion forum. 
Next was to prepare prototype designs. This was done 
using Ms Paint and other software. We also used pen and 
paper to note down our designs. Each page of the website 
was carefully designed to ensure and maintain a easy to 
read visuals for the end users and very smooth transport in 
between the pages. The location for menu and 
login/register buttons. The colour scheme and the 
transitions are based on the official colour scheme 
followed by the college and its website. The pages used 
various transitions using the CSS and the javascript. 
Later part was to design the database or backend. The 
data in the database would have its source only from the 
users registering on the alumni portal, hence it was easy 
to identify the tables in the database. The most important 
table would be the users table. The columns in this table 
we finalized as Name, Email ID, Year of Passing, Branch 
and current status and Location. This obtained data will 
generate an unique username for each user. This 
username will be concatenated output of year-branch-
unique id. Current location column will be used to impose 
the mapping feature onto the portal. This database will be 
useful for further college related activities and functions. 
The newsletter subscription will also use this database to 
send their newsletters to the subscribers. 
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Fig 1. Prototype Design 

A. Framework:
We selected Django as our framework by carefully
comparing various frameworks available in the market.
Major reason to use Django is that it uses python as the
base language. One can’t just ignore the ease that python
and its libraries add to any project or the code.
Django is a robust and very cost-efficient framework. It
majorly works on its libraries making it more secure. The
security provided by the Django is one of the best in any
framework currently available in the market.
Another reason for using the Django was that it makes
using the payment integration easier and more secure so
that there is no use o using heavy softwares for the same.

B. Database:
The database supported by the Django is the SQL so we
have used SQL for our needs. As there is no great use of
database rather than just storing, we kept ourselves
limited to the SQL as the queries are easier to understand
and be easily updated.
Another advantage of using Django is that there is special
library that is used to access the database which we will
explain in later part. The database consists only one table.
The columns in the table are name, branch year of
passing, branch and status along with the unique
identification number allotted to each user for the purpose
of login. This unique identification number is
concatenated output of year of passing, branch and a
serial number based on the count of registration. The
details acquired through the above process can be used in
various location on the site. Major use of this process will
be to avail the count and status of the students. It will also

help current and management in planning guest lectures, 
workshops, and seminars. 

C. Objected Related Mapping:
Object related mapping is the most important reason for
use to use the Django as the framework. Objected related
mapping is using queries without the need of writing
queries. One can use object-oriented approach in normal
programing language to access the database. One can use
loops and branching along with the queries for data
fetching which is not possible in normal SQL queries.
Object related mapping once integrated into the site also
provides with its own admin page. The admin page if
inserted manually is itself is a task to create as it takes lots
of efforts and time.

D. Front End:
For the front end we used bootstrap as it makes life so
easy. Bootstrap has many of the components prebuild we
need to just incorporate in our code. The components
imported from the needs to be customized according to
the need of the site. This can be achieved using CSS and
HTML. CSS is Cascading Style Sheet. This is used for
designing the frontend. We have also used javascript for
user side validation and various other things. Bootswatch
was also used to get a theme for the whole web page. It is
easily integrated using few lines of the code from the
bootswatch website and copy paste them to the code of
our page.

IV. DETAILED FEATURE OUTPUT

Fig 2. Landing page 

The above figure descripts the landing page of this portal. 
It has a slideshow highlighting the key features of the 
TCET.special message from our principal and the head of 
Alumni Association. 
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Fig 3. Timeline 

The image here is describing the achievements of our 
alumni in their field of excellence in the form of timeline 
for better representation and better understanding. 

Fig 4. Contact Us 

Fig 4. Newsletter Subscription 

The final images show the contact us page and the 
subscription to the newsletter page which will help to 
keep the alumni posted with the daily happenings of the 
college and all the activities taking place. It also has the 
login and registration page which allows users to get 
themselves registered on to the association and be the 
members of this association. 

Fig 4. Database and Admin area 

The registration process is created using the SQL. There 
will a unique key generated once the registration is done 
for further use. This consists of the year of passing, 
branch and a unique number. This will act as unique 
identification number for each entity. The registered 
members will become the members of TCET Alumni 
Association. A Map My Alumni feature will help the 
users to have fair idea about the spread and reach of 
TCET’s Alumni. 

V. RESULT & DISCUSSION

This project helps the alumni to stay connected with the 
college even when they pass out from the college. This 
portal celebrates the achievement of our alumni and 
motivates others to grow. Though this is a simple alumni 
project, but this will also be beneficial for the current 
students and the management. Current students can 
contact the alumni for the projects, internships or for the 
events. Management can use this portal to conduct some 
seminars or the guest lectures. Having a specialised site 
just dedicated to one purpose helps in better organisation 
of the information and well formulated data. It is also 
important as it provides a different hosting from the 
current lone college website. The current site has all the 
information but having a different site like the one 
documented in the paper provides easy to understand 
interface for everyone and added benefit of highlighting 
the notable achievements of the alumni bring in 
motivation for students to do better and inspire from it. 

VI. CONCLUSION

This project i.e., TCET Alumni Portal is to be developed 
as per the requirements of the institute and basic needs of 
an Alumni Portal. The technologies used in the 
development will provide a very interactive page and very 
well presented with security to the data of the 
members/subscribers. Once completed it will provide a 
centralized system for alumni to alumni and alumni to 
college interaction along with many other features. 
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It will have a positive effect on the working of the whole 
college fests, events, and seminars. It is new and useful 
facility for the users and the management. 
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Abstract— Web applications became an integral part of the 
daily lives of various users. Web applications contain 
vulnerabilities, which can result in serious security breaches 
like stealing of confidential information. To guard against 
security breaches, it's necessary to know the detailed steps of 
attacks and the pros and cons of existing defense 
mechanisms. It's also often targeted by attackers, and 
important vulnerabilities like cross-site scripting and SQL 
injection are still common. Therefore, a lot of effort within 
the past decade has been spent on mitigating web application 
vulnerabilities. These days current techniques focus 
primarily on Input sanitization. However, these techniques 
are either ineffective to prevent new forms of input validation 
vulnerabilities. During this paper, we tend to research and 
pull out all the possibilities that could prevent the upcoming 
vulnerability exploit and the root cause of the respective 
attack. 

Keywords—Web Vulnerabilities, Web Attack, Ethical 
Hacking, Penetration Testing 

I. INTRODUCTION

Over the past few years, a new trend has emerged among 
web security; web applications are vulnerable and under 
attack. Web applications are still the primary vector of 
attack for attackers, and also the trend shows no sign of 
decreasing. Web security is an important aspect of web 
applications. Today web security is a real concern related 
to the Internet. It is considered the principal framework 
for the worldwide data society. Web applications provide 
a better interface for a client through a web page. The 
web page script gets executed on a client web browser. 
Each day there are new numbers of highly organized 
cyber-attacks reports on leading websites and the 
Application layer is still one of the softest targets for 
attackers because of the common vulnerabilities existing 
in web applications. Certainly, writing secure code is the 
simplest methodology for minimizing web application 
vulnerabilities. However, writing secure code and secure 
development is way easier said than implementing and 
involves numerous issues. Moreover, in today’s 
competitive era of getting applications online in less 
time, security isn't given the specified importance 
throughout the development of many web applications. 
Also, implementing security through a secure 
development life cycle will take more time and hence 
will also require more skilled staff, and higher cost, 
which is not preferred by small to medium-sized 
organizations. Developing new different ways to get 
unauthorized access to networks, programs, and data, 
attackers aim to compromise the integrity, 
confidentiality and availableness of data, by targeting 
single people to little or medium-sized firms and even 

business giants. Web applications are mostly based on 
client-server architecture i.e. several clients can access a 
server, which might use its database to perform actions 
requested by the client. Such design offers ways for 
vulnerabilities on each client-side and server-side. The 
attackers act as a nightmare for not only web applications 
but also web services. For instance, banking services 
handle personal and sensitive information that becomes 
accessible to attackers will cause mayhem. Several 
measures are advised to decrease the vulnerability of 
web applications. during this paper, we've got a glance 
at a number of them so as to plan a generic way to 
prevent web-attacks by decreasing the vulnerabilities to 
the lowest level of possible 

II. MOTIVATION

A vulnerability into any system or any product dappled 
can be of different levels ranging from P1 exposure – 
which is the highest to P4 exposure – which is the lowest. 
Any vulnerability found can help the attacker exploit that 
particular vulnerability or bug and access the system or 
different parts of the network. With an increase of 
technology, the ways in which the system can be 
exploited are increasing too. This has led to an increase 
in the number of hackers. There are various ways now in 
which a system can be compromised so one needs to take 
care regarding the corporate security infrastructure and 
also the web applications. Because such systems and 
networks are available 24/7. Access to the systems and 
the networks can be easily configured once they are into 
the system and not only this but it allows unlimited 
attempts, how to penetrate into the system and how the 
other vulnerabilities in the system can be exploited. This 
helps the attacker to attack such vulnerabilities that are 
unknown to the webmasters. 

Several reasons why web security is of utmost 
importance: 

1. Improperly implemented encryption system
2. Easy availability of Password-Guessing

software 
3. SQL Injection Vulnerability
4. Improper error handling
5. Broken authentication and session management
6. Insecure communications, and many more.

Browser Attacks 
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Attacks observed on the browser may lead to many types 
of disclosures. Information disclosure is one of its 
type.Broken authentication or authentication bypass may 
lead to direct account takeovers which leads to 
information leakage and such information obtained from 
the website can lead to malicious activities on another 
browser from such information as well. 

Different attack vectors in the browser are: 

1)Using older version of operating system leads to
information disclosure via the existing exploits on that
older version of OS.

2)Verifying all the add-ons added or plug-ins added to
the browser so that it may not be altered.

3)Using the logs or the network traffic to better
understand the network.

Browser Attack Types 

Many people (some of them relatively naïve or gullible) 
use them, browsers are inviting to attackers. A paper 
book is just what it appears; there is no hidden agent that 
can change the text on a page depending on who is 
reading. Telephone, television, and radio are pretty much 
the same: A signal from a central point to a user’s device 
is usually uncorrupted or, if it is changed, the change is 
often major and easily detected, such as static or a fuzzy 
image. Thus, people naturally expect the same fidelity 
from a browser, even though browsers are programmable 
devices and signals are exposed to subtle modification 
during communication. 

Man In The Browser Attack 

A man-in-the-browser attack is an example of malicious 
code that has infected a browser. Code injected in the 
browser can be harmful as it can be used to collect any 
data which has been given as an input by the user in the 
browser. The main problem regarding this attack is that 
it can be used by intruders or attackers to access any 
financial account or sensitive data. Regarding this attack 
we have a case as an example which took place on 
January 2008, security researchers led by Liam Omurchu 
of Symantec detected a new Trojan horse, which they 
called Silent Banker. This code linked to a victim’s 
browser as an add-on or browser helper object; in some 
versions it listed itself as a plug-in to display video. As a 
helper object, it set itself to intercept internal browser 
calls, including those to receive data from the keyboard, 
send data to a URL, generate or import a cryptographic 
key, read a file (including display that file on the screen), 
or connect to a site; this list includes pretty much 
everything a browser does. 

Silent Banker started with a list of over 400 URLs of 
popular banks throughout the world. Whenever it saw a 
user going to one of those sites, it redirected the user’s 
keystrokes through the Trojan horse and recorded 
customer details that it forwarded to remote computers. 
This protocol means that the user’s communications are 
encrypted during transit. But remember that 
cryptography, although powerful, can protect only what 
it can control. Because Silent Banker was embedded 
within the browser, it intruded into the communication 
process as shown in Figure 4-2. When the user typed 
data, the operating system passed the characters to the 
browser. But before the browser could encrypt its data to 
transmit to the bank, Silent Banker intervened, acting as 
part of the browser. Notice that this timing vulnerability 
would not have been countered by any of the other 
security approaches banks use, such as an image that 
only the customer will recognize or two-factor 
authentication. Furthermore, the URL in the address bar 
looked and was authentic, because the browser actually 
did maintain a connection with the legitimate bank site.

Fig. 1.    Man in the Middle 

OWASP Top 10 Security Risks & Vulnerabilities 

What is OWASP? 
OWASP stands for the Open Web Application Security 
Project, an online community that produces articles, 
methodologies, documentation, tools, and technologies 
in the field of web application security. 

What is the OWASP Top 10? 
OWASP Top 10 is the list of the 10 most common 
application vulnerabilities. It also shows their risks, 
impacts, and countermeasures. Updated every three to 
four years, the latest OWASP vulnerabilities list was 
released in 2018. Let’s dive into it! 

The Top 10 OWASP vulnerabilities in 2020 are: 
● Injection
● Broken Authentication
● Sensitive Data Exposure
● XML External Entities (XXE)
● Broken Access control
● Security misconfigurations
● Cross Site Scripting (XSS)
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● Insecure Deserialization
● Using Components with known vulnerabilities
● Insufficient logging and monitoring

Injection 
When an attacker sends a data which is not valid to the 
web to make it perform an action which has not been 
assigned it to do , after this code injection takes 
place.SQL query is one of such example which has been 
retrieving severe data.Below we have stated an OWASP 
example. 

Example : 

String qry = “SELECT * FROM register WHERE 
studID = “ “ + request.getParameter(“id”) + “ ” 

Fig. 2.    Injection Based Attack 

Broken Authentication 

A broken authentication vulnerability can allow an 
attacker to use manual and/or automatic methods to try 
to gain control over any account they want in a system – 
or even worse – to gain complete control over the 
system. 

Example : 
http://example.com/sale/saleitems;jsessionid=2P0OC2J
SNDLPSKHCJUN2JV?dest=Hawaii 

An authenticated user of the site wants to let their friends 
know about the sale. The user e-mails the link above 
without realizing they are also giving away their session 
ID. When the friends use the link they use the user’s 
session and credit card. 

Fig. 3.    Broken Authentication 

XML External Entities (XXE) 

An XXE is a type of attack that is performed against an 
application in order to parse its XML input. In this attack 
XML input containing a reference to an external entity is 
processed by a weakly configured XML parser. In Cross-
Site Scripting (XSS) we try to inject scripts similarly in 
this we try to insert XML entities to gain crucial 
information. 

This is used for declaration of the structure of an XML 
document, types of data value that it can contain, etc. 
DTD can be present inside the XML file or can be 
defined separately. It is declared at the beginning of 
XML using <!DOCTYPE>. 

Example : 

This type is mainly found if there is vulnerability in the 
given code.If on a web server this type of vulnerability 
is found,an attacker can interfere in the data with an 
application's processing of XML data 

Fig. 4.    XML External Entities 

Broken Access Control 
In order to limit the number of pages that can be visited 
by a user, access control is used in a way such that the 
user's accessibility to some pages is restricted.Such that 
only the authorized person can have access to that 
content. 
Example: 
Nowadays modern websites use admin panels so that 
they can access the info or add an event to their website. 
Hence such pages should not be accessed by any other 
user and they can only be accessed by admin.If proper 
security configuration is not taken under consideration 
then broken access control can take place through url 
access and the attacker can login through the admin 
panel. 

Fig. 5.    Broken Access Control 

Security Misconfigurations 
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At its core, brute force is the act of trying many possible 
combinations, but there are many variants of this attack 
to increase its success rate. Here are the most common: 

● Unpatched flaws
● Default configurations
● Unused pages
● Unprotected files and directories
● Unnecessary services

One of the most common webmaster flaws is keeping the 
CMS default configurations. 

Example : 

The application server comes with sample applications 
that are not removed from the production server.These 
sample applications have known security flaws that 
attackers use to compromise the server. If one of these 
applications is the admin console and default accounts 
weren’t changed, the attacker logs in with default 
passwords and takes over. 

Fig. 6.    Security Misconfiguration 

Cross-Site Scripting (XSS) 
Cross Site Scripting (XSS) is a widespread vulnerability 
that affects many web applications. XSS attacks consist 
of injecting malicious client-side scripts into a website 
and using the website as a propagation method. 

Example : 
Imagine you are on your WordPress wp-admin panel 
adding a new post. If you are using a plugin with a stored 
XSS vulnerability that is exploited by a hacker, it can 
force your browser to create a new admin user while 
you’re in the wp-admin panel or it can edit a post and 
perform other similar actions. 

An XSS vulnerability gives the attacker almost full 
control of the most important software of computers 
nowadays: the browsers. 

Fig.7.    XSS 

Insecure Deserialization 
Every web developer needs to make peace with the fact 
that attackers/security researchers are going to try to play 
with everything that interacts with their application–
from the URLs to serialized objects. 

Example : 

A React application calls a set of Spring Boot 
microservices. Being functional programmers, they tried 
to ensure that their code is immutable. The solution they 
came up with is serializing user state and passing it back 
and forth with each request. An attacker notices the 
“R00” Java object signature, and uses the Java Serial 
Killer tool to gain remote code execution on the 
application server. 

Fig. 8.       Insecure Deserialization 

Using Components with Known Vulnerabilities. 
These days, even simple websites such as personal blogs 
have a lot of dependencies. 
We can all agree that failing to update every piece of 
software on the backend and frontend of a website will, 
without a doubt, introduce heavy security risks sooner 
rather than later. 

Example : 

Components typically run with the same privileges as the 
application itself, so flaws in any component can result 
in serious impact. 
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Fig.9.2Using Components with known Vulnerabilities 

Insufficient Logging andMonitoring The importance of 
securing a website cannot be understated. While 100% 
security is not a realistic goal, there are ways to keep 

your website monitored on a regular basis so you can 
take immediate action when something happens.Not 
having an efficient logging and monitoring process in 
place can increase the damage of a website compromise. 
Example: 
An open-source project forum software run by a small 
team was hacked using a flaw in its software. The 
attackers managed to wipe out the internal source code 
repository containing the next version and all of the 
forum contents Although the source could be recovered, 
the lack of monitoring, logging, or alerting led to a far 
worse breach. The forum software project is no longer 
accidental (e.g. coding error) or intentional (e.g. 
backdoor in component)

Fig. 
9.1    Using Components with known Vulnerabilities 
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Abstract— The arrival of smartphones and the internet boom 
has made image creator’s life difficult as it gave rise to the 
problem of Image Duplication and sharing of such images. 
Each day, millions of images are uploaded on the web and 
people who plagiarize images are also increasing. Hence, this 
problem is ever increasing. On the web, it is very easy to find 
the images and more often than not these images are the 
duplicated ones. Due to this, the original creator of the image 
is not given credit. This paper discusses the problem raised 
by the image duplication and takes a survey of the methods 
which are used by various people to solve the problem of 
image duplication. The paper reviews the methods and 
identifies the findings of the paper and the gaps which need 
to be filled.   

Keywords— Image Manipulation, Detection, Hash code, 
Retrieval 

I. INTRODUCTION

Duplication of images can be defined as having the exact 
copy or near exact copy of the image i.e. having multiple 
copies of the same image. Since the Internet boom began 
in the early 2000s, this duplication of images has 
increased on an alarming rate. People started to make 
duplicates of the images and started to share them on the 
Internet due to which the original creator of the image did 
not get credit for his work. As Internet became cheaper 
and cheaper, this problem increased. Increased use of the 
smartphones along with the cheap Internet available to all, 
this problem has only grown bigger in scale. Also, people 
not having knowledge of this problem only makes it 
bigger. The duplicated image can become a problem on 
the system as too many images of the same photo is 

displayed and can increase the searching time for the right 
image and also increasing the storage. Removing the 
duplicate images can help optimizing the speed of the 
search and device as it would have fewer things to search 
before displaying the results. 
To solve this problem, many researchers have developed 
models to solve it. One focused on the detection of 
derivatives through image changes where it is assumed 
that the original and duplicate share a digital source. 
While it was effective, this technique is not scalable to 
large image collections and also the cost is expensive. 
Another researcher used a novel algorithm in which each 
image is compactly represented by a hash code. While this 
technique has better computation complexity but the 
traditional precision and recall measures cannot be applied 
directly. Most of the methods have a common problem of 
having low precision and accuracy. We hope to find a 
solution to this problem with better precision and accuracy 
so that the original creators of images get their credit and 
this problem can be contained to some extent. 

II. OBJECTIVES

The objectives of the presented works are as follows: 

 To devise a system in which with better precision and
accuracy to detect image duplication.

 To suggest areas where this problem can be minimized.
 To implement a system where errors can be minimized

while recognizing the duplicates.
 To identify the problems faced by other people and try to

solve it.

III. METHODOLOGY

Fig 1: Representation of Auto-Encoders 
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With our approach, we try to recognize the duplicates 
from the original ones by the method of K-Means 
Clustering. This is an unsupervised learning method as we 
do not have any target labels for our inputs. Basically, we 
would be aggregating similar images together and then 
determine whether the image is duplicate of the original 
image or not. 
Before starting the project, we had to go through the 
different methods implemented by people all around the 
world to rectify the given problem. For that, we went 
through different research papers published by the 
individuals working on this problem statement. We tried 
to identify the findings and the gaps in those papers which 
we can try to fill in in our project. 
Some of the methods implemented were detection of 
derivatives through image changes where they were 
assumed to share a digital source. One of the popular 
methods were usage of Hash Codes. These methods were 
not full proof because some were not scalable to large 
image collections and the cost of extraction and storage is 
computationally expensive. Hashing technique had better 
computation complexity although traditional Precision and 
recall measures cannot be applied directly. Accuracy and 
Precision were not as desired. 
The most important aspect of our project is the dataset. 
The dataset which is best suited for our project is 
downloaded from Kaggle on the Internet. This dataset is 
then used in our project for the training the model for 
detection of duplicates. Before it is used to train the 
model, it is cleaned by data cleaning methods to remove 
any bad or low-quality image which is of very less or no 
use. After it is cleaned, it is used to train the model. The 
method we are using is K-Means Clustering. We will 
generate image encodings and the cluster them together to 
find the desired result. 

A-Encoding of Image
In our project, we are implementing K-Means Clustering
for detection of duplicates. One of the key aspects of this
is encoding of image. For that, we require Convolutional
Auto Encoder to do the encoding. Autoencoders are a part
of neural networks in which the input is equal to the
output. They work by compressing the input into a latent
space representation and then reconstructing the output
from this representation (See Fig 1). Since we were
dealing with Images, we used a Convolutional Auto
Encoder. An autoencoder compresses an input image into
a low dimension which is often called a latent space
(encoder) and from (decoder) there tries to reconstruct the
actual image from a given compressed form of the input
image. So, all information that a decoder has is a
compressed form of an image.
The Encoder will down sample the image to a 256-bit
vector which is the smallest dimension in which the image
is represented. This is also known as Latent space or
Bottleneck. The Decoder will do the exact opposite i.e.
convert the vector representation in the image form.

A. B-Resizing of Image

In our model, we are resizing the image to 32 x 32 x 3 
instead of 256 x 256 x 3. Our goal is to extract the 
encodings from the images in the smallest form or we can 
say in a compressed form. If we choose the bigger size, 
time complexity of generating the encoding and vector 
generation would increase almost 16 times bigger 
hindering the speed of the project. So, the point of using a 
smaller image size is to increase the run time efficiency of 
the model by approximately 16 times faster. Also, large 
image size will take more steps for convolving. 

C-K-Means Clustering
Now, the encodings are generated, we can proceed to our
Machine Learning method of K-Means Clustering. Since
encodings were generated, we can group similar encoded
images together instead of surfing through the entire
dataset and then grouping the similar images together. We
can use the L2 Norm or Euclidean distance between two
encodings to cluster them.
In K-Means, ‘K’ represents the number of clusters which
we are going to form in the model. This number is
specified by the developer itself as to how many clusters is
to be formed. If the number of clusters is 20, there would
be 20 clusters formed and hence run time efficiency of the
model would increase as we would have very specific
clusters and not generic clusters to find the duplicates.

IV. RESULTS AND DISCUSSION

The images have been resized to 32 x 32 x 3 and the 
images have been encoded. The images which are going to 
be used in test case have also been formed. Images have 
been flipped, rotated and translated and stored in the 
dataset which will be used to test the model. 

Fig 2: Flipped Image 
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Fig 3: Rotated Image 

Fig 4: Translated Image 

Fig 5: Blurred Image 

V. CONCLUSION

From the papers, we understood that the solution to the 
problem is present but it is not full proof. There are many 
gaps which need to be filled. One of the many gaps is 
accuracy. Systems are able to identify the duplicated 
image but the accuracy is not at par. In one of the papers, 

due to inadequate size of the dataset used for the project, 
the results were not proper.  
K-Means Clustering is one method identified by us which
would help in reducing the gaps and provide better results.
Since, encodings are used, we would compare the
encodings of the image and not the whole image itself for
detection. This would ensure that the run time efficiency is
increased as only encodings are compared.

VI. FUTURE SCOPE

This model can be further enhanced by developing an 
application or a web application which can help detect the 
duplicates from the original ones. A mobile application 
can be developed which would scrape through the phone 
memory and tell us the copy or duplicated images which 
are present in the phone memory. Also, it can show how 
much memory is being wasted on that copy images. It can 
also provide an option of cleaning the duplicates from the 
phone memory. 
A web application can be developed on the same lines s an 
mobile application which would do the same work as that 
of the mobile application but on the desktops or laptops. 
A software can be developed by the tech giants like 
Google or Apple which would ensure that the work or 
image in our case which is being uploaded on the Internet 
is being scrutinized and duplicates of image can be 
removed as soon as possible as detected by the software. 
In this way, they can improve their search time efficiency 
by showing only the original work or images on the search 
result and not the duplicate ones. This is one area I think 
this project can be of great use. 
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Abstract—Modern technologies have made it possible to 
produce enough food to meet the demands of people 
worldwide. However, food security remains threatened by 
several factors including climate change, plant diseases, 
etc. Timely disease detection in plants remains a 
challenging task for farmers. A plant shows some visible 
effects of disease such as shape, size, dryness, wilting as a 
response to the pathogen. These are very helpful to 
recognize the plant condition. The increasing smartphone 
penetration globally and recent advances in computer 
vision made possible by deep learning has paved the way 
for smartphone-assisted disease diagnosis of plants. Our 
system works on a dataset consisting images of 
Pomegranate plants with healthy and diseased leaves 
which are captured in a controlled environment. The 
machine is trained using a Convolutional Neural Network 
all the captured data is tested on the trained machine. The 
system predicts whether the plant is affected by disease or 
not. It is being observed that neural networks provide good 
results and accuracy on massive datasets. 

Keywords—Image Processing, Computer Vision. 

I. INTRODUCTION

Agriculture plays a crucial role in the Indian economy. 
By contributing over 17% of the total GDP and 
providing employment to more than 60% of the 
population, it has become a crucial sector of Indian 
economy. Modern technologies have made it possible to 
produce enough food to meet the demand of more than 
7 billion people around the world. However, food 
security remains threatened by a number of factors 
including climate change, the decline in pollinators, 
plant diseases, and many more. In a developing country 
like India, more than 80% of the agricultural production 
is generated by smallholder farmers, and reports of yield 
loss of more than 50% due to pests and diseases have 
become an issue of major concern. 
We have selected pomegranate fruit for disease 
detection. This fruit is mainly affected nowadays by the 
attack of bacterial blight (also called “Telya”) causing 
the major loss for the farmers. The fig. 1 shows 
pomegranate fruit and leaf affected by Bacterial blight. 
This disease  affects  steam,  leaf  and  fruits,  but  the 
major distractive part is on fruits. The leaf disease in the 
form of dark brown surrounded by dark yellow, infected 
leaves turn in yellow. For fruit disease, 
with water soaked lesions on the surface, this turns dark 
brown to black. Small crackson spots and in severe 
cases the entire fruit split. There is an urgent need to 
identify this disease at the primary stage.But due to lack 
of domain knowledge, farmers are not able to do it. The 
system will take input as an image of fruit and identify 
it as infected or non-infected. The intent search 
technique which helps the farmers to identify disease 

properly by recommending relevant images to query 
images from the database. 

II. RELATED WORK

SYSTEM ARCHITECTURE 

3.1. Image Pre-processing: 
3.2. Feature Extraction: 

3.2.1. Color 

3.2.2. Morphology 

3.2.3. Color Coherence Vector 
3.3. Clustering: 
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K-means clustering technique is used for partitioning
the training dataset according to their features.
3.4. Training and Classification:
Support Vector Machine (SVM) algorithm is used for
training and classification.
3.5. Intent Search(Optional):
The intent search technique helps to find the user's
intention when finding the disease of the fruit.

. 
IV. EXPERIMENT ALANALYSIS

AND RESULT 

4.1. Data set Preparation: 
4.2. Accuracy and Analysis: 

4.3. Result Discussion: 
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Abstract-It has also been observed that we also lack in tourist 
guides.There are very less number of tourist guides which 
results into a great problem for tourists. Therefore we intend 
to make a system that will resolve the problem of tourist 
guides. There is an ever increasing demand for tourism 
within the country hence there is a need of digital platform 
which can be informative as well as act as a tourist guide. 
This system is made using the ML algorithm. With the help 
of Convolutional Neural Network (CNN) model the system is 
perfectly designed to act as a virtual tourist guide for the 
tourists. Just by using the camera of your smart phone and 
clicking the image of the monument that you want to be 
informative about, this application will give you all the 
relevant information about the monument.   

I. INTRODUCTION
The following section provides the design and 
development of a real time monument recognition system 
that will replace the tourist guides or will solve the 
problem of tourist guides. To begin with this the purpose 
is there are very less number of tourist guides which 
results into a great problem for tourists. Therefore we 
intend to make  a system that will resolve the problem of 
tourist guides. There is an ever increasing demand for 
tourism within the country hence there is a need of digital 
platform which can be informative as well as act as a 
tourist guide. This system is made using the ML 
algorithm. A wellknown Deep Learning study model has 
been adopted to provide ontime and placing accuracies for 
classifying the images. A deep learning library has been 
used for all the training computations on the classifier for 
the dataset generated employing a net crawler. With the 
help of Convolutional Neural Network (CNN) model the 
system is perfectly designed to act as a virtual tourist 
guide for the tourists. The construct of Transfer learning 
has been accustomed prune the machine load. The last 
layer of the design is retrained as per the coaching set. 
Once the model is absolutely trained, the model is tested 
on a number of arbitrary pictures to see the take a look at 
accuracy of the model. Just by using the camera of your 
smart phone and clicking the image of the monument that 
you want to be informative about, this application will 
give you all the relevant information about the monument. 
Convolution neural organizations have discovered their 
utilization in an immense range of uses; be it making 
exceptionally perceptual imaginative image, Super goal of 
images, to the profoundly acclaimed and conspicuous 
ImageNet grouping model proposed by Krizhevsky et al. 
The Exchange learning model has been received here. 
Present day object acknowledgment models consolidate a 
colossal number of traits and might set aside an 
exceptionally long effort to prepare. Move learning [5] is a 
procedure that utilizes a formerly prepared Neura 
Organization for datasets like ImageNet, MSCOCO, 

CIFAR-10 and so forth and trains it again from the loads 
acquired in the wake of preparing on such datasets. This 
approach will limit the remaining task at hand 
considerably. Despite the fact that move learning isn't 
pretty much as viable as preparing the whole organization, 
it is shockingly helpful for some cases, and takes 
altogether less measure of time on a workstation, without 
including a GPU.Theprimary stage assesses dataset and 
processes the bottleneck an incentive for each picture 
present in the dataset. The last layer is the place where the 
characterization is performed and the layer going before 
the last layer is utilized to compute the bottleneck esteems. 
This layer is prepared in such a way that it will give out a 
gathering of qualities which will be fit for separating 
between the different classes of the dataset. It is basic that 
there should be a thick outline of these photos, as there 
exists a little arrangement of qualities and the classifier 
needs to  settle on the most ideal decision based on what is 
accessible to it Something the content does which is 
preoccupied from the client is that the dataset is initial 
partitioned into three sets. The preparation set is for the 
most part the biggest. In the preparation stage, every 
single picture in the dataset is gone into the neural 
organization and the outcomes are utilized to reconsider 
the loads of the preparation model. The entirety of the 
pictures in the real dataset are not consolidated in the 
preparation set. This is done to dodge overfitting. To 
counter that, some information is kept separated from the 
preparation sets after that the model can't retain the 
pictures. The reason behind keeping a few pictures 
separated is with the goal that they can be utilized to check 
whether the model is overfitting. Generally, on the off 
chance tha high exactness is seen, at that point it implies 
that the organization isn't overfitting. The ordinary 
bifurcation is to put a lot of the dataset for preparing, 
keeping 10% aside to use for approval oftentimes during 
the preparation, and afterward have the excess 10% that is 
utilized for testing to check the exhibition of the arranging 
model. The bifurcation can be changed as required. There 
proportions. Generally speaking, the outcomes are not 
urging showing no guarantee to recognize pictures past the 
extent of this fundamental grouping calculation. 

II. LITERATURE SURVEY
 A survey on Landmark Recognition in Deep learning has 
briefly summarized the previous work done in this field of 
study which we have incorporated in our paper. In Image 
based Indian monument recognition, CNN method has 
been used .Also crafted features like HOG,LBP,GIST are 
also  taken to detect the monument and give the current as 
well as  historical details. The accuracy is found to be 
91.47%.  The future work comprises of increasing the size 
of the dataset and including monuments with more 
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variations in terms of structures and illuminations. The 
highlights of the pictures are separated utilizing a Hoard 
(Histogram of Arranged Slopes) descriptor. The 
convincing thought behind the Hoard descriptor is that the 
dissemination of the force angles or edge course filter be 
conceivably depicted by the neighbourhood object 
appearance and shape inside a picture The Hoard 
descriptor includes events of angle direction in confined 
bits of a picture just as examinations them which thusly 
builds the handling time. Additionally, Hoard descriptor 
isn't scale and turn invariant. The AI classifier utilized is 
SVM (Backing Vector Machine). SVM, being a smoothed 
out administered learning model, turns out effectively for 
top notch pictures. Be that as it may, when given a huge 
dataset, this models slacks. A dataset of 100 pictures was 
run on the SVM model which restored an exactness of 
80%. Bigger pictures are managed to various covering 
cells with indistinguishable angle. In Assessment of 
Picture Based Milestone Acknowledgment Strategies: [9], 
the presence of any landmark shifts significantly from 
different points of perception. Aside from changes 
attributable to various angles, enlightenment changes of an 
article as per the time, outer messes, and changing math of 
the picture portrayal gadgets are a few boundaries which 
influence the change capacity of the milestones. It is really 
hard to apply 3D data with regards to milestone 
acknowledgment applications. Henceforth, it is difficult to 
utilize numerous such item acknowledgment strategies. 
Standard adjustment is utilized to resample the shading 
esteems. Unquestionably, the histogram of shading 
esteems is bifurcated into 8 arranged classes of around 
equivalent quantities of pixels. The shading picture is 
coded on eight levels utilizing those classes. Deriche's 
edge identifier has been utilized to figure the edges and 
edge components are mixed into line sections. Histogram 
highlights are registered from the edge picture. Five 
highlights were assessed for the equivalent. In Mobile 
travel guide using image recognition and GPS/Geo 
tagging: A smart way to travel has been made to recognize 
a monument or a famous spot from the picture 
clicked/uploaded by the user and to provide detailed 
information regarding it. The main tools used are 
classification algorithms, GPS, OPEN CV and CamFind. 
The database used is not an open source database. This 
database will have to be extended in the future to contain 
information about monuments for different cities around 
the country/ world are likewise hails committed to the rate 
esteem bifurcation of preparing and testing sets.  

III. ARCHITECTURE
We have decided on the Inception [10] v3 design in for 
arrangement, appeared beneath in Fig 1. The Inception 
[10] architecture incorporates a large number of various
layers used to refine the picture dataset continually to
acquire a superior model. The various layers have been
momentarily depicted as follows: The Convolution layer is
the center structure square of a Convolutional Neural

Organization [1] that does the greater part of the 
computational truly difficult work. This layer has 
boundaries which involve a bunch of learnable channels. 
A convolutional layer is exemplified by a four-tensor with 
input channel, yield channel, X info position, Y input 
position being the four components of this tensor. The X 
and Y input positions are only counterbalances; since we 
are basically "hauling" this tensor across all total X and Y 
positions in the info.  

 One of the vital perspectives in effectively preparing a 
profound neural organization is the enactment work. 
Rectified Linear Unit (ReLU) is the actuation work joined 
in this design. It is perhaps the best and famous initiation 
works in CNNs. The numerical meaning of ReLU is f(x) 
= max(x, 0). Advancement of an organization is effortless 
with ReLU when contrasted with networks with tanh or 
sigmoid units, since inclinations can stream when there is 
positive contribution to the ReLU work. Pooling layer is 
generally utilized in CNNs with the point of steadily 
diminishing the element space of the picture and the 
computational intricacy of the organization with max-
pooling layer being the most oftentimes utilized. Max-
pooling is an example based discretization measure. The 
principle goal is to decrease the information portrayals 
and their dimensionality simultaneously and to clear a 
path for presumptions to be made about the highlights 
contained in the sub-districts. It lessens the computational 
expense by decreasing the quantity of boundaries to learn. 
The completely associated layers are entrusted with the 
significant level thinking in the neural network once all 
the convolutional and max-pooling layers have been 
thought about. Much the same as in standard Neural 
Organizations; Neurons, when in a completely associated 
layer, have total associations with all enactments in the 
former layer. Since the completely associated layers 
contain numerous boundaries, it gets powerless against 
overfitting. Overfitting is forestalled by utilizing the 
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dropout work .The unmistakable neurons of a specific 
layer are either "exited" of the organization with a 
likelihood 1−p or they are left immaculate with a 
likelihood p, which gives up a decreased organization. 
This occurs at each preparation stage. In that stage, just 
this decreased organization is prepared on the 
information. The neurons which were recently eliminated 
are embedded in the organization again utilizing their 
unique loads. In the softmax layer as demonstrated in , we 
apply the softmax work on the yield of a completely 
associated layer (grid increase). Here, we have an 
information x with N highlights, and T probably yield 
classes. The weight lattice W is utilized to change x into a 
vector with T components (additionally called logits). The 
softmax work is utilized to "breakdown" the changed 
vector (logits) into a vector of probabilities addressing the 
likelihood of x having a place with every single one of the 
T yield classes. The Concat layer, as the name proposes, 
is the layer that conjoins its various info masses to one 
single yield mass. It is basically a utility layer.  

IV. BLOCK DIAGRAM/FLOW CHART

V. EXPERIMENTAL  SETUP

A. Dataset and Pre-processing:
The input data consists of majonnonuments that are
famous in India. 5 of the monuments were decided and
then the image for each of the monument were
downloaded from kaggle through google. Near 400
pictures were downloaded for every landmark which
required some pre-processing through sifting through

those pictures which were unimportant to the landmark 
being referred to. This is a significant and huge advance 
in light of the fact that such unimportant pictures will 
bring more commotion and contortion into the dataset 
and will lessen the general exactness of the model.For 
instance, In the event that a dataset for a cricket bat is 
being made, at that point there may be a few pictures 
downloaded which would comprise of a bat (Wann 
blooded creature). Such pictures should be removed. Just 
those pictures which contained in any event, a section 
which would distinctively take after the relating 
landmark were thought about. The following stage was 
to make bottlenecks for the whole dataset. For every 
landmark, a TXT record is made which willcontainthe 
loads of the relative multitude of pictures that relate to 
that specific landmark. In light of the bottlenecks made, 
the pictures are then set to prepare in the last layer of the 
Initiation model comparing with the other past models, 
we reason that the landmarks or tourist spots can be 
precisely distinguished utilizing this classifcation 
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B. Training of Data:
After the data is pre-processed, it then undergoes the 
training part. The salient feature of the transfer learning 
as shown in the final layer of inception model is that we 
can insert our training set and can retain only the final 
layer and leaving all the layers untouched. This is 
exceptionally profitable as this enables clients to prepare 
this model without the prerequisite of a GPU which is 
prevalently required when preparing a dataset 
comprising of pictures. Likewise, the lower layers that 
have been recently prepared can likewise be reused for 
various other acknowledgment errands absent a lot of 
alteration. There preparing content will eliminate the old 
top layer and it will prepare another one based on the 
preparation set gave. None of the Landmark pictures will 
be available in the first class of pictures on which the 
whole organization was prepared on. When the 
bottlenecks have been made, the picture dataset is set for 
training.Cross entropy is a misfortune practical boundary 
which depicts how well the model's learning capacity is 
expanding. The crucial pointis to limitthe 
misfortunehowever. emphasess, cross-entropy esteem 
after the pouring is done boils down to around 0.067. 
The 4000 cycles. Close by that, a marks .txt record is 
created which will simply list down the names of the 
multitude of classes and a graphs.pb document is 
produced which contains the last loads of the relative 
multitude of pictures that have been prepared on the last 
layer of the Initiation model. When the dataset has been 
prepared, the model yields the last preparing precision as 
92.8%.  
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The most suitable method will be used for developing this 
project end the product will be the finestof all the 
prototype .the system will be able to detect and recognize 
monument and famous landmarks.The system will be 
having high accuracydue to the efficiency of CNN. 
Utilizing the idea of Move learning [5] on the 
Commencement [10] v3 design, our last model 
accomplishes estimable execution on exclusive visual 
acknowledgment protests and has the capacity to group 
landmarks who have striking likeness in their appearance 
with kind exactness. The whole model was prepared and 
tried on an Intel 2.7GHz quad-center i5 Skylake processor 
and it required roughly 30 minutes to prepare the whole 
dataset comprising of around 3200 pictures on the 
Inception[6] model. This suggests that there is an 
additional bit of leeway to utilizing this model that being 
any client without admittance to a Realistic Preparing Unit 
(GPU) can likewise prepare their dataset of a generally 
generous size inside a significant casing of time. At last, 
this model awards the potential for characterization of 
landmarks to nearly work at standard with human vision 
and capacity to see them.  
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Abstract -Phishing is a type of social engineering attack 
which involves the procedure of tampering with sites, 
login and password forms, emails and  so  forth  which 
simulate  a  legitimate  analogy  using  methods  and 
means  of  social engineering to  deceive the victim  in 
order to obtain his or her confidential information. 
Among the many anti-phishing solutions that are 
cropping up recently, the majority of these solutions 
employ the heuristic approach. The aim of this paper is to 
focus on developing on the static methods used in rule-
making of heuristics to reflect the evolving sophistication 
of phishing attacks. The proposed methodology is to study 
spoofed links from an existing third-party dataset to find 
a pattern and develop heuristics to get the highest possible 
accuracy, along with an attempt to implement it in an anti-
phishing solution. 

I. INTRODUCTION

Phishing is the procedure of tampering with sites, login 
and password forms, emails and  so  forth  which 
simulate  a  legitimate  analogy  using  methods  and 
means  of  social engineering to  deceive the victim  in 
order to  obtain his or  her confidential information.  We 
have collected a statistical analysis of unique phishing 
attacks and the attacked areas. Today, there is an 
increase in attacks aimed at the manufacturing sector, 
in particular at industrial control systems (ICS). This 
area is the least protected today from external threats, 
including phishing. Taking this fact into account, we 
have investigated the features of an ICS in terms of 
possible phishing attacks.  A comparative analysis of 
existing methods of protection against phishing, which 
are potentially applicable to ICSs, has been carried out. 
We have developed a method of combating phishing, 
consisting of 3 main modules:  the module  of obtaining 
the URL of the  visited webpage, the filtering module 
to check the links with the help of machine learning, 
assigning weights to the particular links and the module 
based on heuristic approach to test the links and pass it 
to the user. 

II. BACKGROUND

In the current landscape, there are multiple anti-
phishing solutions which are present. None of these 
solutions are 100% accurate as phishing attacks are 
becoming more sophisticated. Though user training is 
still considered the best frontline defense to phishing, 
not everyone is capable of receiving this training and/or 
are oblivious to the threat landscape. Here, anti-
phishing solutions come into play, trying to 
automatically detect and block phishing links or 
websites. 

2.1. Anti-Phishing Solutions 

These anti-phishing solutions are classified on the basis 
of their approach into 5 broad sections: 

1. Heuristic Based Approach- This technique
makes use of heuristics to classify URLs. Heuristics are
the features that are considered to check a website.
Techniques used in heuristics are IP address in domain
part, '@' symbol in URL; right click disabled, pop-up
windows for passwords etc. These heuristics are used to
create a score for the website which is the parameter for
evaluation.

2. Content Based Approach- The comparison of
two web pages is done based on the similar contents on
the web page. This technique makes use of Term
Frequency/Inverse document Frequency (TF-IDF). TF-
IDF compares the terms in the original website to its
phishing counterpart. Another approach is to capture
the screen shots of a website and then process it to
compare. This information retrieved from screen shots
after processing can be given to a search engine to
acquire its page rank and check the legitimacy of the
website by comparing the content on it. Website logo
can be used in this method to analyze the webpage using
the Google image database.

3. Blacklist Based Approach- A blacklist
includes list of websites that are declared as spam. Such
blacklists are maintained by organizations like Google.
Spam URLs are added to this blacklist. The
disadvantage of this approach is that a newly created
phishing URL may not be present in the blacklist. Thus,
such URLs will be left undetected. URLs present in the
blacklist have denied access. This means a user cannot
surf this webpage.

4. Machine Learning Approach- In this
technique, features is extracted and they are classified
using the machine learning techniques. The
classification accuracy depends on the algorithm
chosen. Usually more than one ML methods are
experimented on the same dataset to find the best
suitable one. Such comparisons of algorithms can help
to give better accuracy in experimentation.

5. Hybrid Approach- In this approach, different
techniques are combined to detect if a website is fake or
real. For e.g. heuristics and blacklisting of URL can be
combined to form a better system. Another hybrid
model is combination of Machine Learning algorithm.
In such model, the dataset is trained using first
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algorithm and then the result is again passed to the 
second algorithm for training. 

Figure 1: Classification of anti-phishing solutions 

2.2. Comparative Analysis 

We shall see two examples here of phishing websites, 
one visual example and one comparative example. 

Analysis 1: Visual Analysis 

The first visual example will show the sophistication of 
phishing sites which have started to use HTTPS and are 
able to surpass the Google authentication check. The 
spoofed website also has a domain very similar to the 
authentic registered domain. 

Figure 2: Case Study image showing authentic website 

Figure 3: Case Study image showing spoofed website 

Analysis 2: Factual Analysis 

Table 1: Comparative study of 2 websites 

Characteristics Original 
Website 

Spoofed 
Website 

URL Official Almost 
similar 

Graphics Original; 
meant for 
business 

Identical to 
the original 

Digital Sign Yes, using 
services 
like 
VeriSign 

No 

Logo Uses 
original 
business 
logo 

Identical logo 

Footer Uses a 
footer to 
represent 
business 
information 

Identical 
footer to the 
original 
website. 

The websites in the comparative study are of the 
American Heart Association. The URLs are: 

Original Website: https://www.heart.org 

Spoofed Website: 
https://www.americanheartassociation.org 

Analysis 3: Current Solution Analysis 

This case study is related to an anti-phishing solution 
which uses heuristics. The software in question is the 
Google Safe Browsing Tool. 

Google Safe Browsing is the primary anti-phishing 
solution for the Google Chrome which, as of 2020, is 
used by 70% of internet users on a desktop. For this case 
study, we took two websites from PhishTank and tried 
to visit them. 
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Figure 4: Website 1 got an alert raised against it by 
Google Safe Browsing 

Figure 5: Website 2 did not raise any alerts although 
phishing norms indicate it to be a phishing website 

III. ARCHITECTURE

Project development is divided into 3 phases: 

1. Designing of Web Proxy:
2. Blacklisting Urls as Safe or Not:
2.1 Extraction of Keywords From Fetched Links And
Comparing it with

Keywords from Phishtank and Blacklisting Based on 
Visual Approach. 
2.2 Applying Advanced Heuristics To Test Links. 
3. Designing of Plugin for The Model.

3.1 Web Proxy

Design a web crawling system that will download and 
save the contents of every webpage, given a starting 
URL or set of URLs. Web crawlers (also known as bots 
or spiders) are used by Google and other search engines 
to index the Internet, but they can be used for a variety 
of different purposes, such as data extraction, 
automated monitoring and testing, and generating 
previews of websites. 

Requirements: 

 Should accept a starting URL or a list of
starting URLs
 Should be able to act as an intermediate
between the internet and the web browser of the client
 Should be able to intercept and scale millions
of webpages safely 

3.2 Blacklisting Urls as Safe or Not: 

3.2.1 Extraction of keywords from fetched links and 
comparing it with keywords from Phishtank and 
Blacklisting based on visual approach 

Another commonly-used approach is to perform 
prediction based on a screen capture of suspicious 
pages. It is possible to perform prediction by similarity 
using image contrast and clustering of key points with 
a k-mean algorithm. The calculation of Euclidean 
distance can also be used to identify similarities (Jain 
and Gupta, 2017). Visual similarity can also be 
determined through optical character recognition by 
converting the images into text and comparing the 
results. Yet another strategy is that of identifying 
similarity through the CSS layout. As with the page 
content-based approach, this methodology better 
addresses the issue of 0-day phishing. However, the 
similarity classifier must be constantly trained. Another 
factor is that malicious pages do not always faithfully 
reproduce the look of the genuine page, either through 
failure to load images or CSS style sheets, resulting in 
a page that is aesthetically different from the genuine 
one, producing false negatives. 

For example, following factors can be considered and 
based on this a score is generated, if score is greater than 
a particular threshold, we declare website as suspicious: 
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Figure 6: Factors to help setup heuristics 

3.2.2 Applying Advanced Heuristics to test links 

Phishing detection techniques can be generally divided 
into blacklist-based and heuristic-based approaches. 
The blacklist-based approach maintains a database list 
of addresses (URLs) of sites that are classified as 
malicious. If a user requests a site that is included in this 
list, the connection is blocked. The blacklist-based 
approach has the advantages of easy implementation 
and a low false positive rate; however, it cannot detect 
phishing sites that are not listed in the database, 
including temporarily sites. The heuristic-based 
approach analyzes phishing site features and generates 
a classifier using those features . When a user requests 
a web page, the classifier determines whether that page 
is a phishing site. This approach can detect new 
phishing sites and temporary phishing sites because it 
extracts features from the requested web page. 
Nevertheless, it has the disadvantage of being difficult 
to implement; moreover, generating a classifier is time 
intensive. Thus, the two approaches have both 
advantages and disadvantages. Therefore, these 
approaches are selectively employed in the proposed 
technique depending on the application. 

Figure 7: URL-based features 

In the training phase, a classifier is generated using 
URLs of phishing sites and legitimate sites. The 
collected URLs are transmitted to the feature extractor, 
which extracts feature values through the predefined 
URL-based features. The extracted features are stored 
as input and passed to the classifier generator, which 
generates a classifier by using the input features and the 
machine learning algorithm. In the detection phase, the 
classifier determines whether a requested site is a 
phishing site.
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IV. IMPLEMENTATION

The most important input in an anti phishing solution is 
URLs. Anti-phishing solutions are built on the premise 
of analyzing URLs for searching for any hints for 
phishing. So, the main data to be transferred around the 
system is URLs.  

Figure 8: URL flow diagram 

4.1 Extracting the URL 

URLs are first extracted from the webpage we are 
visiting. We extract the URLs using Headers of the 
request our browser makes to the website. The header 
is intercepted at the proxy server which is hosted on 
Localhost. The header is then scanned, and by using 
Python scripting, the URL of the webserver is extracted. 
Using this URL, we make a request to the webserver 
and intercept the response. In the response of the 
webserver, we find multiple URLs that link to other 
sites. These URLs could be hidden behind images, text 
or otherwise, so we use the anchor tag on HTML as an 
example of for filtering URLs. A list of URLs is then 
made, containing all URLs extracted from the 
connected website. This list is then processed further. 

4.2 Processing the URL 

The list of URLs received is processed through three 
stages: 

1. Blacklisting: We run the URLs against a list of
known malicious websites for phishing and check
whether there is  match

2. Visual Approach: This approach checks the wordings
of the URL against official domain names of well
known websites. For example, a spoofed website for
facebook.com would not have the same name as the
original website and can be easily caught here.

3. Heuristic Approach: This is used for finding the more
sophisticated sites for phishing. Advanced heuristics is
used for finding the newer phishing domains that are
setup.

4.3 Acting on URL analysis 

On analysis of the URL, the solution will refurbish us 
with a score. The score will be out of 10 and will be the 
further factor to decide the output of the solution. If the 
score is above a certain threshold, then a HTML page 
will be passed to the user, informing of the probability 
of getting a malicious website and the reason for the 
decision. This will help the user interaction increase and 
create awareness. If the score threshold is low, then the 
response is forwarded to the user. 

Figure 9: Implementation of proxy server actively 
intercepting requests 

Figure 10: URLs extracted and ready for processing 

V. CONCLUSION

The act of phishing is becoming a modern day threat to 
this rapidly growing world of technology. As there is 
lot of research work done in this area, there is not any 
single technique, which is enough to detect all of types 
of phishing attack. As technology increases, phishing 
attackers using new methods day by day. This enables 
us to find the effective way for the detection of phishing 
websites. In this paper, we performed detailed literature 
survey about phishing website detection. According to 
this, we can say hybrid approach using machine 
learning is best suitable than other solutions. 
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Abstract — The following section provides an overview of 
the Book Recommendation System using Machine 
Learning. Recommendation Systems today are used in 
most of the platforms to recommend services and products 
to the users. Most of the libraries and websites that 
provide books are enriched with books i.e. they have a 
huge number of books, but also the needs of the users are 
increasing, similarly the diversity is increasing and getting 
personalized. To match the user’s need and find the 
desired resource at the correct time we need a 
recommendation system. A recommendation system 
usually provides the users with the products and services 
they might like or gives a prediction on how much the user 
might like the particular item. Choosing what book to 
read is the question for many users. There are two 
common approaches for solving this issue, they are 
Collaborative Filtering and Content-Based Filtering. So, 
this paper focuses on using a Hybrid approach to provide 
users with the personalized recommendation of books. The 
Book Recommendation System recommends books based 
on user parameters like age, location, user’s preferred 
author, publication, and also similar content of the other 
books read by the user. 

Keywords— Book Recommendation System, Collaborative 
filtering, User-based filtering, Rating based filtering, Item-
based filtering, Content-Based filtering. 

I. INTRODUCTION
The popularity of recommendation systems has 
increased a lot in recent times. Today many platforms 
use recommendation systems to recommend products 
and services to the users. Because of the Internet, the 
needs of the users have been increased and also 
diversified and personalized. To recommend books to 
the users and to satisfy their needs we use a book 
recommendation system. There are two popular 
approaches for Book Recommendation System, and 
they are Collaborative and Content-Based Filtering. In 
Collaborative filtering, the approach is to build a model 
from a user's past behavior as well as similar decisions 
made by other users to predict items that the user may 
have an interest in. In Content-based filtering, it 
approaches the characteristics of an item are analyzed to 
recommend items to the user. A recommender platform 
with a combination of all these techniques is also 
possible. We are building a book recommendation 
system with a combination of all these techniques to 
fulfill the user’s personalized and diverse requirements. 

II. EXISTING SYSTEM
There is a large growth in the amount of data available 
on the internet coupled with the fact that there are a 
large number of internet users as well. This in turn has 
led to the problem of exposure to this huge data 
leading to information overloading. Hence for this very 
purpose of personalization or customization, 
Recommender systems came into the picture. 

III. LITERATURE REVIEW

Collaborative filtering is one of the prominent 
techniques used in recommender systems. 
Collaborative filtering as the name itself suggests that 
it is a method of filtering the interests of a particular 
user based on collaboration among the various users, 
various thoughts, etc. Collaborative filtering involves a 
large amount of user data and his/her preferences. 
Collaborative filtering is of two types namely model-
based and memory-based. Memory-based approach 
requires us to find the similarity measure i.e. we need 
to find the correlation between two users or a group of 
users while in Model-based approach a model has to be 
created using various data mining and machine 
learning algorithms. 

IV. OBJECTIVES

To design an online book recommendation system that 
will recommend a collection of books that the users 
will likely wish to preview or purchase. 

V. PROPOSED SYSTEM
Collaborative filtering is been used very widely in 
recommendation systems to create a recommendation 
for the users. Our approach for the problem has four 
steps which can be used parallelly, they are: 
User-Based collaborative filtering: In User-Based 
collaborative filtering we cluster the users based on 
their common characteristics such as location, age, etc. 
After Clustering we will recommend the books read by 
the similar users in the cluster to our target user based 
on some threshold frequency. 
Item-Based collaborative filtering: In Item-Based 
collaborative filtering we cluster the books read by the 
target user based on their common characteristics such 
as author, publication, genre, etc. After Clustering we 
will recommend the books having the same 
characteristics to the target user based on some 
threshold frequency. 
Rating Based Recommendation: In Rating Based 
Recommendation we recommend the top-rated books or 
the most popular books to the user based on the book's 
ratings. 
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Content-based filtering: In Content-based filtering we 
will cluster the books based on the content and 
description of the books and then After Clustering we 
will recommend the books having the same 
characteristics to the target user based on some 
threshold’s frequency. 

VI. SYSTEM ARCHITECTURE
To develop a machine learning model that be flexible in 
recommending books for both new and existing users.  
Using this application would reduce the time required 
for selecting a book to read.  
Users may find new books that were previously 
unknown to them. They can find what they should read 
with the help of other user’s choices and making it 
convenient for a reader to select a book of his choice 
from this website.  

Fig. 1 Block Diagram of Recommendation System. 

VII. ALGORITHM, TOOLS & TECHNOLOGY

A. Algorithm
I. Start

II. Get user record
III. Based on the record apply the following

filtering
IV. Apply all the types of filtering

a. User-Based Collaborative Filtering
b. Item Based Collaborative Filtering
c. Rating Based Recommendation
d. Content-Based Filtering

V. Using the above recommendations from step 4
recommend books to the user

VI. Stop

B. Tools
 Colab, GCP
 Python Idle
 Web Tools

C. Technologies
 Machine Learning
 Python
 Data Science
 Web Technologies

VIII. RESULTS

Fig. 2 Graph showing Book Rating in terms of count 

Fig. 3 Recommendation based on Item-Based Collaborative Filtering 

Fig. 4 Recommendation based on User-Based Collaborative Filtering 

Fig. 5 Rating Based Recommendation of Books 

Fig. 6 Recommendation based on Content of Title 
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Fig. 7 Recommendation based on Content of Description 

IX. CONCLUSION
This system aims to provide a personalized 
recommendation of books to the user. The system tries 
to predict the books by considering the item's similarity 
as well as the user's similarity so that a user can get 
recommendations for new books. This system will 
effectively recommend quality books to old as well as 
new users and enhance their reading experience. 
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Abstract: Hand Gestures area unit playing a major role in 
today’s industry. The development of hand gesture 
recognition will help people in different ways. The 
development of many automated technologies like neural 
networks, machine learning, deep learning,  and 
computer vision will help in using futuristic methods like 
gesture controlling and recognition. These gestures can be 
used in such a way it can help people who having difficulty 
in controlling operation on systems or devices. Here the 
development of the model is in such a way it can help us to 
recognize and implement different tasks. For such 
developments, these models will be working with 
Convolution Neural Networks which can help for the easy 
working of these models to recognize hand gestures. 

Keyword : CNN, HCI, OpenCV, Python. 

I. INTRODUCTION

The most important thing of all in today’s life is 
communication. Gestures are a way of communication 
in which any type of body movement is involved. 
Gesture recognition is the mathematical interpretation 
by a computing machine. Gestures are expressive, 
meaningful body motions involving physical 
movements of the face, fingers, hands, head, arms, or 
body. There are many kinds of expressions of human, 
the common one is the expression of gestures. A gesture 
is a non-vocal way of communication that uses hand 
motion, face expressions, different postures of the body. 
Gesture recognition supported computer vision has 
gradually become a new research direction within the 
area of human-computer interaction. 
The process of hand gesture recognition generally has 
two parts: detection and recognition, wherein the 
recognition is also divided into two parts dynamic hand 
gestures and static hand gestures. The dynamic hand 
gesture refers to continuous motion recognition such as 
waving and grabbing, and the static hand gesture means 
a fixed hand gesture. Classification is performed by 
setting different hand gestures into different categories, 
using manually set decision criteria or trained 
classification models.  
In recent years, many research teams have adopted 
machine-learning methods to train models for the 
classification of hand gestures, such as support vector 
machine, convolutional neural network (CNN). A 
convolutional neural network is more popular in the 
field of recognition, and has better results than other 
methods for image classification, mainly because it can 
get the required feature values from the input picture, 
and can learn the difference between different samples 
by using a large number of samples in its training. 
In this project we use a hand gesture recognition model 
based on CNN to detect hand gestures and perform 
different operations like play and pause media, increase 
and decrease volume, and open any apps. 

II. LITERATURE SURVEY

[1]P. Suganya, R.Sathya, K.Vijayalakshmi, Detection,
and Recognition of Gestures To Control The System
Applications by Neural Networks, International Journal
of Pure and Applied Mathematics 2018.
This implementation focuses on the detection of hand
gestures using java and neural networks. It is divided
into two phases: - 1. Detection module using java
wherein the hand is detected using background
subtraction and conversion of video feed into HSB
video feed thus detecting skin pixels. 2. The second
module is the prediction module; a convolutional neural
network is used. The input image is gained from Java.
The input image is fed into the convolutional neural
network and is analyzed with respect to the dataset
images. One of the limitations of this system is that it
requires socket programming in order to connect java
and python modules.
[2]Pei Xu, Department of Electrical and Computer
Engineering, University of Minnesota, A Real-time
Hand Gesture Recognition and Human-Computer
Interaction System, Research Paper April 2017.
The system implementation consists of three
components: 1. Hand detection 2. Gesture recognition
3. Human-Computer Interaction (HCI). It has
implemented the following methodology: 1. the input
image is preprocessed and the hand detector tries to
filter out the hand from the input image 2.A CNN
classifier is employed to recognize gestures from the
processed image, while a Kalman Filter is used to
estimate the position of the mouse cursor. 3. The
estimation and recognition results are submitted to a
control center which decides the action to be taken. One
of the limitations of this system is that it recognizes
only static images.
[3]Ruchi Manish Gurav, Premanand K. Kadbe,
Real-time finger tracking and contour detection for
gesture recognition using OpenCV, IEEE Conference
May 2015, Pune India.
In this implementation, there are three main algorithms
that are used: 1. Convex Hull Algorithm. 2. Viola and
Jones Algorithm. 3. The AdaBoost based learning
Algorithm. The work was accomplished by training a
set of feature set which is a local contour sequence. The
limitations of this system are that it requires two sets of
images for classification. The positive set that contains
the required images, the other is the negative set that
contains contradicting images.
[4]Cheok, M. J., Omar, Z., & Jaward, M. H. (2017). A
review of hand gesture and sign language recognition
techniques. International Journal of Machine Learning
and Cybernetics. doi:10.1007/s13042-017-0705-5 .
According to them, a hand gesture recognition system
provides Human-Computer Interaction. The two major
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applications they have used is 
Gesture-based control and Sign Language 
Recognition. Gestures are expressive, 
meaningful body motions involving 
physical movements of the hands, fingers, 
face, head,  arms, or body. A hand gesture 
recognition system is considered as a way 
for a more intuitive and proficient 
human-computer interaction tool. The 
range of applications includes sign 
language analysis, medical training, and 
virtual prototyping. 
[5] Nakul Nagpal, Dr. Arun Mitra., Dr.
Pankaj Agrawal, “Design Issue and
Proposed Implementation of
Communication Aid for Deaf & Dumb
People”, International Journal on Recent
and Innovation Trends in Computing and
Communication.

The author proposed a real-time 
vision-based system for hand gesture 
recognition for human-computer 
interaction in many applications. The 
system can recognize 35 different hand 
gestures given by Indian and American 
Sign Language or ISL and ASL at a faster 
rate with virtuous accuracy. 
RGB-to-GRAY segmentation technique 
was used to minimize the chances of false 
detection of gestures. The authors proposed 
a method of improvised Scale Invariant 
Feature Transform (SIFT) and the same 
was used to extract features. The system is 
model using MATLAB. To design an 
efficient user-friendly hand gesture 
recognition system, a GUI model has been 
implemented. 

Comparative Analysis: 

Table 
1. 

Comp
arativ

e 
Analy

sis 

III. P
ROBL

EM 
STAT
EME
NT 

In the last decades and with the developments of the recent application 
that dem ande d real inter action between humans and machines. 
However, the tax for this technology requires natural and full 
unrestricted interaction between humans and computers (HCI) and 
that can be achieved only by utilizing human (gesture)/ body which 
represents a new challenge rather than traditional devices such as pen, 
mouse, keyboard, joystick, etc.  

 With the development of ubiquitous computing, current user 
interaction approaches with keyboard, mouse, joystick,  and 
pen is not sufficient. Because of the limitation of these 
devices, the

Sr
No. 

Paper Title Authors Methodology Pros and 
Cons 

1 Detection and 
Recognition 
of Gestures 
To Control 
The System 
Applications 
by Neural 
Networks 

P.Sugan
ya,
R.Sathy
a,
K.Vijay
alakshm
i

CNN 
classifier, 

Java and 
python 
modules 

requires 
socket 
program
ming 

2 A Real-time 
Hand Gesture 
Recognition 
andHuman- 
Computer 
Interaction 
System 

Pei Xu CNN 
classifier, 

Kalman Filter 

recogniz
es only 
the 
static 
images. 

3 Real time 
finger 
tracking and 
contour 
detection for 
gesture 
recognition 
using 
OpenCV 

Ruchi 
Manish 
Gurav, 
Preman
and K.
Kadbe 

Convex Hull 
Algorithm. 

Viola and 
Jones Algo. 

The 
AdaBoost 
based 
learning 
Algorithm. 

it 
requires 
two sets 
of 
images 
for 
classific
ation 

4 A Real-time 
Hand Gesture 
Recognition 
and 
Human-Comp
uter 
Interaction 
System 

Cheok, 
M. J.,
Omar,
Z., &
Jaward,
M. H.

Convexity 
defects 
and K-curvat
ure 

- 

5 Design Issue 
and Proposed 
Implementati
on of 
Communicati
on Aid for 
Deaf & Dumb 
People 

Nakul 
Nagpal,
Dr. 
Arun 
Mitra.,
Dr. 
Pankaj 
Agrawa
l 

RGB-to-GRA
Y 
segmentation 
technique,SIF
T using 
MATLAB 

user 
friendly 
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useable command set is also limited. Hands can be 
used as an input device for providing natural 
interaction with the system. 

IV. PROPOSED SYSTEM

4.1 Algorithm 

Step 1: Start 
Step 2: Input from camera  
Step 3: Predict output from the given input 
Step 4: Perform task based on prediction  
Step 5: Stop  

4.2 Flowchart 

V. DETAILS OF HARDWARE AND SOFTWARE

Hardware: 

 2+ GB RAM
 2+ CPU Core
 10 GB Storage
 Webcam
Software:

 Python
 Computer Vision, Tensorflow , Keras
 Anaconda Navigator software
 Windows 7 onwards

VI. IMPLEMENTATION PLAN

Steps to run Virtual Desktop Assistance :  

Step 1 : Keep “Camera On” for access in setting. 

Fig 1. Camera setting 

Step 2 : Open Jupyter notebook/ Any python interpreter 

Fig 2 . Jupyter notebook 

Step 3 : Run program. 

Fig 3. Program 

Step 4 : Give input to model to perform task. 
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Fig 4. Webcam for input 

Output : 

Fig 5. Gesture for Volume Up by 10%. 

Fig 6. Gesture for Volume Down by 10%. 

Fig 7. Gesture for open Google Chrome. 

Fig 8. Gesture for open Music App. 

Fig 9. Gesture for Play and Pause Media. 

VII. CONCLUSION

With the implementation of the project, it will help lead 
to a new generation of human-computer interaction in 
which no physical contact with a device is needed. 
Anyone can use the system to operate the computer 
easily, by using a hand gesture recognition system. 
For the gesture recognition problem, this paper 
proposes a gesture recognition method based on 
Convolutional neural networks. Convolution neural 
network in the processing of two-dimensional images, 
through the layer of convolution and downsampling 
operation, you can extract the image of the structural 
features. 
The development of this model can be created and that 
can be made work with more models and more 
examples and that model is given the possibilities to the 
model to convert the inputs and samples into operations 
that can be performed on the system. And the better the 
operations can be the more easily it will be to make the 
system accessible to everyone. 
We can also develop a model with this as a base model 
where we can train the system to operate any game 
without using a keyboard and mouse that would help in 
different situations and also we can train the system to 
operate a media player. 
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Abstract:-With the advance in technologies Augmented 
reality (AR) has also stepped in with the real-time world 
with rapidly growing in the sectors like educational, 
medical, marketing, games, and many more. 
Augmented Reality is a combination of real and a 
computer-generated or virtual world. It is achieved by 
augmenting computer-generated images in the real 
world. It is of four types namely marker-based, marker-
less, projection-based, and superimposition based 
augmented reality. Augmented reality (AR) is one of the 
biggest technology trends right now, and it’s only going 
to get bigger as AR ready smartphones and other 
devices become more accessible around the world. AR 
let us see the real-life environment right in front of us. 
This summarizes, the Augmented reality and the 
knowledge of the sectors where augmented reality is 
used. This paper gives information regarding different 
types of AR such Marker-Based AR, Marker-less AR, 
Projection Based AR, and Superimposition Based AR. 

Keywords : Augmented Reality, 3D Model, Unity, 
Vuforia, C Script. 

I. INTRODUCTION

Augmented reality came into life in the earlies of the 
1960’s. Virtual Reality came into exsistence in the 
year 1968. In 1968, the American computer scientist 
Ivan Sutherland and his student, Bob Sproull, 
developed the first virtual reality headset. Augmented 
Reality (AR) and Virtual Reality (VR) are known as 
the most disruptive innovations of the 21st 
Century.With computer-generated images activating 
our senses, they are capable of immersing our minds 
in the fleeting experience that VR/AR is accepted as 
another valid version of truth.To build strong 3D 
interactive graphics, AR and VR are used. VR is 
considered to be a promising hospitality technology. 
The tourism business, which has the strong effect of 
fooling the Senses in the assumption that one is 
present in a virtual environment, by Providing 3D 
virtual worlds replicated by a computer. AR is an 
integration of the virtual world and the physical 
world, with the intention of providing additional data 
on something in the real world with the virtual world 
displaying knowledge [1]. Whereas Augmented 
reality is an enhanced interpretation of reality created 

through the employment of technology to feature digital 
knowledge on a screen viewing picture of something (such 
as smartphone camera).Augmented reality, especially in 
sports, is additionally employed in television. AR 
encourages the customer to look at the real world, this is 
how it has been digitally converted  or  changed.  AR is 
healthier than VR is AR helps the user to look at the 
physical world, which has in how been digitally 
transformed or enhanced. The techniques used in 
Augmented Reality are marker based , markerless , 
Location based , Project base and Superimposed based 
Augmented Reality. Marker-based, markerless, location-
based, project-based and superimposed-based augmented 
reality are the techniques used in augmented reality. The 
technology industry plays a vital role to these advances in 
VR, AR and mixed reality because it represents a 
significant revolution in the way we communicate with 
computers at its heart [2]. 

II. LITERATURE SURVEY

We have seen in the past that AR is glooming in all 
industries, such as the education sector, the medical sector, 
the transport sector, etc. We have reviewed some of the 
papers listed below, 

[1] Shaunak Shirish Deshmukh, Chinmay Mandar Joshi,
Rafiuddin Salim Patel , Dr. Y. B. Gurav recommended a
system named “3D Object Tracking And Manipulation In
Augmented Reality(Jan 2018)”. The paper given informs
us how effective AR is in education. The suggested system
also focuses on the use of Virtual Reality in pre- 
school/kindergarten students, but the study says it is
preferable to keep small children's eyes away from the
computer if it is a screen a cell phone, TV or whatever. The
technique used is fiducial marker(Image target). It featured
3D object and tracking and manipulation by using feature
detection.
[2] Shrey Srivastava and Ram Bhushan Agnihotri proposed
a system named “Augmented Reality and its
Implementation in Health Care Sector“(June2019).The
presented method

focuses on AR's future in the healthcare field and its 
applications. The techinque they have used is an 
augmented reality technique based on both markerless 
markers. A new method has been suggested by 
Proposed System Using Virtual Reality software that 
can map the facial expressions of the user using Facial 
mapping and limb movements, it can store data of 

certain expressions and movements, which can cause and 
notify the execution of a specific set of motion and speech. 
The limitation is the absence of specific regulatory 
directives for medical use, lack of eligible healthcare 
professionals. All of the other major parameters are the 
operating system. 
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[3] Andreea Blaga and Levente Tamas proposed a
system named “Augmented Reality for Digital
Manufacturing” (June 2018). The proposed
methodology focuses on the presentation of
practicable alternatives. Scenarios for strengthening
human-robot cooperation on assembly assignments in
execution devices for production (MES). AR(Image
Processing) and robotics are the methods used. The
proposed system suggests the way of finalizing the
product before its manufacturing by using
Augmented Reality. That means the final product can
be visualized and expected to look like something
which will be issued by their Technology but in the
case if we could not actually make that product it may
create a conflict between the designer and the user
interface. The technology is designed to detect the
real-time object for digital manufacturing and also
provide real-time communication and database
protection to the system on which they will be
applied to use the technology in the department in

which they need to be aware of AWS cloud computing and 
the system. 
[4] Nilam Desai has proposed a system named “ Recreation
of history using augmented reality” (February 2018). The
proposed system expressed the idea about recreating the
history using the augmented reality. The tools and
technologies used are image processing, image
processing,Digital Archaeology on-site, HMD (Head
Mounted Display) and tablets carried by hand. For
productive usage and real time database, it showed virtual
representation of the image and big data IoT and Cloud
Computing . The concept proposed would be used more
effectively in the education sector and this technology had
to be combined with a mobile app for that, but the
problems will be the medium like big data or iot the more.
In mobile life, we are using this technology and it will be
hard to run.

 

Comparative Analysis: 

Author 
Name 

Techniques 
Used 

Features Limitation 
or any other 
remark 

Outcome 

Shaunak 
Shirish 
Deshmukh, 
Chinmay 
Mandar 
Joshi, 
Rafiuddin 
Salim Patel 
, 
Dr. 
Y. B. 
Gurav 

1.Vuforia(SDK)
and
Rajamali (API
graphics).
2.Flashcards
(static
images).
3.MUVEs(Mult
i
User
Virtual
Environments).
4. Fiducial
markers
(ImageTargets).

3D object 
Tracking 
and 
manipulation 
can be done by 
using feature 
detection. 

Requires 
cloud 
computing or 
IoT 
for real time 
database. 

It will help in 
improving 
learning 
and 
understanding 
of a product for 
electronics 
products 
consumers.In teaching 
system 
it 
will be 
beneficial 
for teachers to 
explain 
concepts 
to students 
effectively and 
enhance their 
learning. 
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Shrey 
Srivastava 
and Ram 
Bhushan 
Agnihotri 

1. Marker-less
Augmented-
Reality.
2. Marker
Based
Augmented-
Reality.
3. LBS
Augmented-
Reality.
4. Anatomy 4D
APP -
virtual heart
(left) and
human anatomy
(right)
AR display.

Advancement 
in 
surgery 

High cost, 
Lack 
of clear 
regulatory 
guidance for 
medical use, 
Lack of 
privacy 
and Low 
performance. 

By the 
implementation 
of given 
techniques 
Augmented 
Reality can be 
implemented in 
majorly all the 
hospitals and in 
every field in 
medical sector, 
as services of 
patients is 
increasing day 
by day and 
patient gets 
better 
treatment. 

Andreea 
Blaga and 
Levente 
Tamas 

1.AR (Image
processing)
+ Robotics.
2.model-based
digital
twin.
3. Microsoft
Hololens.
4.AR ToolKit

Real time 
object 
will be 
detected 
and real-time 
connectivity 
and 
database 
security 
to the system 
will be 
provided. 

System needs 
to 
face a lot of 
disturbance 
or 
complexities 
while using 
both the 
broad 
Technologies 
of 
Augmented 
reality and 
Robotics 
together. 
Improvement 
in 
manufacturin
g 
process is 
required. 

Digital 
Manufacturing with the 
help of AR and 
Robotics 
can be done. 

Nilam 
Desai 

1.Image
processing.
2.On-Site
Digital
Archaeology.

Virtual 
representation 
of 
image will be 
displayed. 

Real time 
data 
updation 
required. 

Detail 
description 
of historic 
places/object 
will 
be displayed. 

III. PROPOSED SYSTEM

Our goal is to create an application that generates the 
learner's interest. We mostly try to illustrate things 
that are on paper or what we think with the aid of 
photos, videos, it is noted. Through a review, it was 
found that textbook is a major cause in learning 
history, i.e. textbook is not sufficient for students to 
learn history, while it is a key course material used by 
teachers of college history in schools. Due to its vast 
content and vicious language used, which is very 
difficult to remember, textbooks are not appropriate 
for learning history and students show very unusual 
attention to learning history textbooks. But by using 
Augmented reality book, they can more feasibly and 

explicitly observe the artifacts as this technology offers an 
opportunity to complete this real-form experience. The 
proposed device application adjusts the 2D image's 3D 
perspective to help students absorb all historical images. 
The technique used here is marker based it recognize 
object by placing artificial tracker in a real environment. In 
short, Augmented reality markers or short AR- markers are 
visual cues which trigger the display of the virtual 
information. Markers are normal images or small objects 
which are trained beforehand so that they can be 
recognized later in the camera stream. The application that 
transform a 2D object into a 3D object. The target is to 
develop an application that can transform a 2D object into 
a 3D object. Students typically show less interest and get 
bored when it comes to history, but by using Augmented 
Reality, it will allow them to gain more vital knowledge 
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about historical monuments and monuments. As a 
result, they can learn faster, it will also create interest 
among students about the history and increase the 
efficiency of their studies. 

3.1 Algorithm 
Step 1: Start 

Step 2: Delete the main camera from setting and 
select the AR camera. 

Step 3: Bring up to editor settings inspector via the 
edit>project settings>editor menu 

Step 4: Then set default behaviour model to either 2d 
to 3d 

Step 5: End 

3.2 Flowchart 

IV. DETAILS OF HARDWARE AND
SOFTWARE HARDWARE 

SPECIFICATION 
 Hard drive 2GB
 Ram 4GB
 Graphic Card 2GB minimum

4.2 Software Specification

 Mobile Version- Android 8.0 or IOS 11, Ram- 2GB
 Unity Game Engine
 Vuforia Augmented Reality SDK (Software Development

Kit)

V. RESULTS

Code:- 

TextTargetName.GetComponent<Text>().text = name; 

 ButtonAction.gameObject.SetActive(true); 

 TextDescription.gameObject.SetActive(true); 

 PanelDescription.gameObject.SetActive(true); 

 //If the target name was “tajmahal” then add listener to 
ButtonAction with location of the zombie sound (locate in 
Resources/sounds folder) and set text on TextDescription a 
description of the tajmahal 

if (name == "tajmahal") 

{ 

ButtonAction.GetComponent<Button>().onClick.AddListe
ner(delegate { playSound("sounds/tajmahal audio"); }); 

TextDescription.GetComponent<Text>().text = "The Taj 
Mahal was commissioned by Shah Jahan in 1631, to be 
built in the memory of his wife Mumtaz Mahal, who died 
on 17 June that year, while giving birth to their 14th child, 
Gauhara Begum.The Taj Mahal incorporates and expands 
on design traditions of Persian and earlier Mughal 
architecture. "; 
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 } 

     When the image target has been captured by the 
camera then 3D model gets popped up and their 
description occurs and audio gets started. 

Code:- 

TextTargetName.GetComponent<Text>().text = 
name; 

 ButtonAction.gameObject.SetActive(true); 

 TextDescription.gameObject.SetActive(true); 

 PanelDescription.gameObject.SetActive(true); 

 //If the target name was “Redmeemer” then add 
listener to ButtonAction with location of the 
Redmeemer sound (locate in Resources/sounds 
folder) and set text on TextDescription a description 
of the Redmeemer / 

if (name == "Redeemeer") 

 { 

ButtonAction.GetComponent<Button>().onClick.Ad
dListener(delegate { playSound("sounds/Redeemer 
audio"); }); 

 TextDescription.GetComponent<Text>().text = 
"Christ the Redeemer is an Art Deco statue of Jesus 
Christ in Rio De Janeiro, Brazil, created by Polish-
French sculptor Paul Landowski and built by 
Brazilian engineer Heitor da Silva Costa, in 
collaboration with French engineer Albert Caquot. 
Romanian sculptor Gheorghe Leonida fashioned the 
face"; 

  } 

When the image target has been captured by the 
camera then 3D model gets popped up and their 
description occurs and audio gets started. 

Code:- 

TextTargetName.GetComponent<Text>().text = name; 

ButtonAction.gameObject.SetActive(true); 

TextDescription.gameObject.SetActive(true); 

PanelDescription.gameObject.SetActive(true); 

 //If the target name was “chichen itza” then add listener to 
ButtonAction with location of the chichen itza sound 
(locate in Resources/sounds folder) and set text on 
TextDescription a description of the u / 

 if (name == "chichen itza") 

 { 

ButtonAction.GetComponent<Button>().onClick.AddListe
ner(delegate { playSound("sounds/chichen itza audio"); }); 

 TextDescription.GetComponent<Text>().text = "Chichen 
Itza was a major focal point in the Northern Maya 
Lowlands from the Late Classic (c. AD 600–900) through 
the Terminal Classic (c. AD 800–900) and into the early 
portion of the Postclassic period (c. AD 900–1200).The 
city may have had the most diverse population in the Maya 
world, a factor that could have contributed to the variety of 
architectural styles at the site."; 

 }     } 

        } 

        //function to play sound 

        void playSound(string ss) 

        { 

   clipTarget = (AudioClip)Resources.Load(ss); 

   soundTarget.clip = clipTarget; 

   soundTarget.loop = false; 

   soundTarget.playOnAwake = false; 
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   soundTarget.Play(); 

        } 

      When the image target has been captured by the 
camera then 3D model gets popped up and their 
description occurs and audio gets started. 

VI. CONCLUSION

We have studied, earlier, about Augmented Reality 
and its different characters. In the field of medical 
applications, Production, Games &Entertainment, 
Robotics and schooling. The technique we used here 
is the Marker based technique. Augmented reality is 
still being investigated and growth and is day by day 
evolving. Embracing this application will encourage 
students to learn and create a pleasant learning 
experience. For students who find it difficult to 
visualize the anatomy of 2D objects in a 3D object. It 
will substantially improve students' attitude towards 
the historical world. The interest of junior/ high school 
students will increase in order to learn more about 
history. In a nutshell, it can be said that AR has a very 
bright and promising future in spite of having many 
threats to its success in the near future. 
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Abstract— In machine learning clustering algorithms is very 
powerful technique on unsupervised data. The one of the most 
common clustering algorithms in machine learning is K-
Means clustering. K-means algorithm is an iterative process 
where we try to minimize the distance of data points from the 
average data points in cluster. A power-efficient for Wireless 
Sensor Network K-means algorithm is proposed, which is used 
to enhance the performance. Because there are many existing 
algorithm but it does not give the better results. The Wireless 
Sensor Network is worked of hubs from a couple to a few 
hundreds or even thousands, where every hub is associated 
with one another sensors. K-mean algorithm is one of most 
popular cluster algorithms that utilizing into organize sensor 
nodes. This algorithm is beneficial to construct the clusters for 
real world applications of WSN. K-mean algorithm has many 
drawbacks that hampering his work. In this paper we 
proposed a limitation of K-means and some suggestions are 
proposed. In light of these we can improve the exhibition of K-
means which will be thought about sparing the energy for 
sensor hubs and therefore augment the lifetime of the wireless 
sensor networks. It is shown that how the modified k-mean 
algorithm will build the quality of clusters and mainly it 
focuses on the assignment of cluster which is centroid selection 
so as to improve the clustering performance by K-Means 
clustering. 

Keywords— Clustering, K-means algorithm, WSNs, Lifetime, 
improve Centroid selection, Accuracy. 

I. INTRODUCTION

The concept of Clustering has been around for a long time 
and its real life example in our daily life we uses and also 
came to know how these approach used to cluster our data. 
Clustering analysis finds clusters of data objects that are 
similar to one another [1] and its main goal of clustering 
analysis is to find high-quality clusters such that we can 
find the similarity and useful for exploring data. If there are 
such cases where no obvious groupings, clustering 
algorithms can be used to find natural groupings also. 
[2]And in Wireless Sensor Network can be characterize as
a network of wireless devices that can gather and
communicate the information through the wireless links. It
is a self-organized network composed by a large number of
micro sensors that are randomly deployed in monitoring
regional through wireless communication. For that
clustering is one of the important techniques for prolonging
the network lifetime in wireless sensor networks (WSNs).

It includes gathering of sensor hubs into clusters and 
electing cluster heads (CHs) for all the clusters. 

I. EASE OF USE
A. Interpreting Clusters:
Since known classes are not used in clustering, the
interpretation of clusters can present difficulties. We can
analyse clusters by examining information generated by the
clustering algorithm. Data Mining generates the following
information for each cluster: [3]
• Position in the cluster hierarchy
• Rule for the position in the hierarchy
• Attribute histograms
• Cluster centroid
B. How are Clusters Computed?

There are different approaches to compute clusters. It may 
be characterized as: 
• Hierarchical — Groups data objects into a
hierarchy of clusters. The hierarchy can be formed top-
down or bottom-up. Hierarchical methods rely on a distance
function to measure the similarity between clusters.
• Partitioning — Partitions data objects into a given
number of clusters. The clusters are formed in order to
optimize an objective criterion such as distance.
• Locality-based — Groups neighboring data
objects into clusters based on local conditions.
• Grid-based — Divides the input space into hyper-
rectangular cells, discards the low-density cells, and then
combines adjacent high-density cells to form clusters.[4]
Here, we are using the Partitioning based approach to
cluster our WSNs dataset.
This clustering technique characterizes the data into various
gatherings dependent on the qualities and comparability of
the information. Its the information investigators to
determine the quantity of groups that must be created for
the clustering techniques.
In the partitioning technique when database (D) that
contains multiple (N) protests then the dividing strategy
develops client specified (K) parcels of the information in
which each segment speaks to a bunch and a specific area.
There are numerous calculations that go under parceling
technique a portion of the famous ones are K-Means, PAM
(K- Mediods), CLARA calculation (Clustering Large
Applications) and so forth. [5]
The clustering technique is employed to partition the area
of the application into sub-areas; the distance-based method
is used to partition the sensors in WSN. In this paper, we
propose K-means-based method for clustering by grouping
of sensor nodes. The proposed method can solve the
clustering problem in WSN. [6]
The k-means algorithm is a distance based clustering
algorithm that partition the data into a number of clusters.
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Distance based algorithms relay on distance metric to 
measure the similarities between data points. According to 
data points are assigned to the nearest cluster will using a 
distance metric which is Euclidean method. [7] 

II. VARIOUS APPROACH TO FIND RIGHT
NUMBER OF CLUSTERS 

There are many methods in literature that used to selecting 
cluster number[8].Authors focused on the specific 
approaches, where they are characterized as a fast 
convergence, simplicity, and it can performs well in large 
scale of WSNs, it is an Elbow Method. 
The earlier way for estimation the right number of clusters 
in a data set (N). It is a visual method. The idea behind this 
method is that initiate the cluster number equal 2, then 
increase the cluster number one by one until reach to 
number less than 20% from N. In each step, the cluster cost 
must be calculating. At certain value of K, the cluster cost 
change will significantly, and then curve of cluster cost 
goes down gradually after that. This inflection point is 
representing the optimum K value. Disadvantage of elbow 
method is: This "elbow point" cannot at all times be clearly 
identified. Occasionally, there is no elbow point, or more 
than one elbows point. [9] 
A. Abbreviations and Acronyms
WSN: Wireless Sensor Network, WCSS: Within-Cluster-
Sum-of-Squares, CH: Cluster Heads, ECHs: Electric
Cluster Heads, BS: Base Station, Ed: Euclidean distance,
K-mean: Clustering algorithm, K-mean++: One of the
Initialization method of k-mean.

B. Units
• The complexity of standard k-means is O(n) for i
which is the number of iterations. For each centroid O(kn).
To compute new means which worst case takes O(k+n).
• The run time of clustering was O(kn) where ‘k’ is
the number of clusters and ‘n’  is the number of points.

III. CLUSTERING PROCESS BASED ON K-
MEANS 

A. Equations
The clustering technique is considering a widespread
method which utilize to minimize the energy consumption
in WSNs .Clustering procedure are organizing the sensor
nodes into specific sets known as a clusters. Single node in
every cluster is selected as a major of cluster known as a
cluster head (CH).The CH has many function in addition to
sensing the environment such as; data gathering form all
cluster member and convey it to BS, convey other CHs data
to next hop, make fusion cluster data, and some time control
the cluster based on clustering method. The Key advantage
of clustering is to minimizing the energy consumption and
thereby prolong network lifetime. [10]

Fig. 1 Clusters in WSN 
Then comes the most common challenge of this type of 
protocol, which is how to select the best node to be cluster 
head. One of most popular algorithms that used to gathers 
the nodes in WSNs is K-means (KM) algorithm. This 
algorithm is very beneficial in construct the clusters for 
various real-world applications of WSN [11].This 
algorithm is one of unsupervised clustering methods, which 
efficiently utilized to form spherical shapes clusters 
[12].Stuart Lloyd in 1982, was firstly researcher suggested 
this algorithm [13]. It divided points of data into specific 
number of clusters [14]. It mostly increase the distances 
between the clusters along. 

Fig. 2 Cluster based mechanism of algorithm in WSN 

K-mean is most widely-applied clustering algorithm in
real-world. [15]
The k-mean algorithm will categorize the items into k
groups of similarity. To calculate that similarity, we will
use the Euclidean distance as a measurement.

Where, 
‘c’ is the number of cluster centers. 
‘||xi - vj||’  find distance between xi and vj through 
Euclidean Formula. 

‘ci’ is the number of data points in ith cluster. [16] 

IV. RELATED WORK

• Mervat Mustafa Raouf – “Clustering in Wireless
Sensor Networks (WSNs)” - 15 Jan 2019. In this paper they
proposed Wireless sensor organizations (WSN) are
spatially conveyed separate sensors to screen physical or
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ecological conditions, similar to temperature, sound, 
pressure, and so on just as to agreeably push through their 
information through the organization to a base station. The 
WSN is worked of hubs from a couple to a few hundreds or 
even thousands, where every hub is associated with one 
another sensors. Grouping is one of the significant 
strategies for expand the organization lifetime in remote 
sensor organizations (WSNs). It includes gathering of 
sensor hubs into groups and choosing bunch heads (CHs) 
for all the groups. CHs gather the information from specific 
bunches hubs and forward the amassed information to base 
station, so as to energy proficient grouping is notable 
improvement issue which has been determined generally to 
expand lifetime of remote sensor organizations (WSNs) 
and there are many types of clusters.[18] 

• Dr Gayatri Devi, Srutipragyan Swain and Mr
Rajeeb Sankar Bal-“The K-Means Clustering used in
Wireless Sensor Network”- April 2016. This paper is based
on the Sensor nodes in these applications are expected to be
remotely deployed in large numbers and to operate
autonomously in unattended environments. According to
versatility, the nodes are often grouped into disjoint and
mostly non-overlapping clusters. They propose K-mean
clustering used wireless sensor network. The strategy can
divide a sensor network into a few clusters.[19]

• Ezmerina Kotobelli, Elma Zanaj, Mirjeta Alinci
and Edra Bumçi, Mario Banushi – “A Modified Clustering
Algorithm in WSN” – 2015. Wireless Sensor Networks
(WSN) as their satisfy the reason for assortment of
information from a specific marvel. Their information
driven conduct just as brutal limitations on energy makes
WSN not quite the same as numerous different
organizations known. During this work the energy the
executive’s issue of WSN is examined, by utilizing our
proposed changed calculation. It is a grouping calculation,
where hubs are sorted out in bunches and send their
information to a move chosen group head. It will give
enhancement for energy utilization as far as part hubs, by
making bunch heads static. LEACH already has a good
energy saving strategy but our modification will provide an
easier approach towards efficiency.[20]

• Mrs. S. Sujatha and Mrs. A. Shanthi Sona, - "New
Fast K-Means Clustering Algorithm utilizing Modified
Centroid Selection Method" - February-2013 – In this paper
Cluster examination the key information bunching issue
might be characterized as finding bunches in information or
gathering comparable articles. The objective of bunching is
to discover gatherings of comparative articles dependent on
a comparability metric. Notwithstanding, a closeness
metric is predominantly characterized by the client to
guarantee it suits his needs. Up to this point, there is still no
supreme measure that consistently fit all applications. A
portion of the issues related with current grouping
calculations are that they don't address all the necessities
enough, and need high time intricacy when managing

countless measurements and enormous informational 
collections. K-Means is one of the calculations that tackle 
the notable grouping issue. The calculation orders objects 
to a predefined number of bunches, which is given by the 
client (accept k groups). The thought is to pick irregular 
bunch communities, one for each group. These focuses are 
liked to be quite far from one another. Beginning stages 
influence the grouping cycle and results. Here the Centroid 
instatement assumes a significant function in deciding the 
group task in successful way. Additionally, the assembly 
conduct of grouping depends on the underlying centroid 
esteems alloted. This paper centers around the task of group 
centroid choice in order to improve the bunching execution 
by K-Means bunching calculation. This paper utilizes 
Initial Cluster Centers Derived from Data Partitioning 
along the Data Axis with the Highest Variance to allocate 
for bunch centroid. [21] 

V. MODIFY INITIALIZATION IN K-MEANS
ALGORITHM 

One of the widely used clustering algorithm is k-mean. 
However, it still has some drawbacks, and one of them is in 
its initialization step where it select data points and 
performed randomly. 

Fig. 3 How cluster formed in sensors 

The process of this algorithm following the different 
phases: 
Phase 1: Locate the k centroids points in the space which is 
representing by the data set, where K is predefined number. 
Phase 2: Allocate every point of data to the specific cluster, 
which has nearest centroid distance. Phase 3: Once all point 
of data have been clustered, redetermine the locations of the 
k centroids. 
Phase 4: reiterate the Phase 2 and Phase 3tillno shown 
change in the location of centroids. 
There are many sensor application cluster the sensor nodes 
to achieve robustness, scalability and reduce traffic of 
network. [17] 
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VI. PROPOSED METHODOLOGY

Fig. 4 Modified clustering algorithm for WSN 

To overcome the K-mean drawback we use K-means++. 
This K-mean algorithm ensures a smarter initialization of 
the centroids and improves the quality of the clustering. 
Apart from initialization, the rest of the algorithm is the 
same as the  
where a point x is chosen with probability proportional to 
square(D(x)). 
standard K-means algorithm. That is K-means++ is the 
standard K-means algorithm coupled with a smarter 
initialization of the centroids. [22] 
Apart from initialization, the rest of the algorithm is the 
same as the standard K-means algorithm. That is K-
means++ is the standard K-means algorithm coupled with 
a smarter initialization of the centroids. [23] 
• Choose one centroid uniformly at random from
among the data points.
• For each data point say x, compute D(x), which is
the distance between x and the nearest centroid that has
already been chosen.
• Choose one new data point at random as a new
centroid, using a weighted probability distribution
• Repeat Steps 2 and 3 until K centers have been
chosen.

VII. DATASET

• Dataset is consist of several attributes and it is related with
the environment of beach whether sensor dataset which is
taken from data.world.
• Beach Weather Stations - Automated Sensors - dataset by

city of chicago | data.world.
• The Chicago Park District maintains weather sensors at

beaches along Chicago's Lake Michigan lakefront. These
sensors generally capture the indicated measurements

hourly while the sensors are in operation during the 
summer. [24] 

Fig. 5 Beach whether automated sensor 

VIII. EXPERIMENTATION

First I have done experiment on customer mall dataset taken 
from kaggle and then I have predict the algorithm. Next, I 
have chosen the Standard K-mean algorithm, and applied 
on beach whether sensor dataset[25] and find the graph 
which is given in fig.  

Fig. 6 Number of clusters V/S WCSS 

Fig. 7 Clusters formed through dataset 

Fig. 8 Clusters formed through dataset 
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After modifying in for loop and in k-mean line by changing 
n_init value in algorithm, applied on beach whether sensor 
dataset only taking 1000 items find the graph which is given 
in fig.  

Fig. 9 Number of clusters V/S WCSS 

Fig. 10 Clusters formed through dataset 

In our beach whether sensor dataset it consist of several 
attributes which are Beach name, Measurement timestamp, 
Water temperature, Turbidity, Transducer depth, Wave 
height, Wave period, Battery life, Measurement ID. Firstly 
we does experimentation on customer mall dataset taken 
from kaggle site resource from which will get the 
segmentation of customers and find the optimal number of 
clusters through elbow method and figures shows the 
customer segmentation by comparing through several 
attributes like age, gender etc. 

IX. RESULTS BASED ON EXPERIMENTATION
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Fig. 11 Number of clusters V/S WCSS 

Fig. 12 Clusters formed through dataset 

X. COMPARISION OF RESULT ON
PARAMETERS 

TABLE.1 Result Analysis 

This results shows based on modification done in algorithm 
from how we get accrancy for k-means. 

XI. XI   ACKNOWLEDGMENT

We truly thanks data.world makes it easy for everyone not 
just the “data people”—to get clear, accurate, fast answers 
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to any business question. It is home to the world’s largest 
collaborative data community, which is free and open to the 
public. 

XII. CONCLUSION

The k-means algorithm is widely used for clustering large 
sets of data. But the standard algorithm do not always 
guarantee good results as the accuracy of the final clusters 
depend on the selection of initial centroids. Moreover, the 
computational complexity of the standard algorithm is 
objectionably high owing to the need to reassign the data 
points a number of times, during every iteration of the loop. 
This presents an enhanced k-means algorithm which 
combines a systematic method for finding initial centroids 
and it is an efficient way to utilize on WSN application. 
There is still researching for a better result the result shown 
above is experimenting of different datasets. 
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Abstract—  A facial  recognition  is  a  technology 
capable  of identifying  or verifying a person from a 
digital image or a video frame  from  a  video  source. 
There  are  multiple   methods   in which  facial  
recognition   work,  but  in  general,  they  work  by 
comparing  selected  facial features  from given 
image  with faces within   a   database.   The   current 
old   system   has   a   lot   of ambiguity  that caused 
inaccurate  and  inefficient  of attendance taking. 
Many  problems  arise  when the  authority  is 
unable  to enforce  the  regulation  that  exist  in  the 
old  system.  Thus,  by means  of  technology,  this 
application   will  resolve   the  flaws existed  in the 
current system  while  bringing  attendance  ta king 
to  a  whole  new  level  by  automating   most  of  the 
tasks.  The technology working  behind  will be the 
face recognition  system. The  human  face  is one of 
the  natural  traits  that  can uniquely identify  an 
individual.  Therefore,  it is used to  trace  identity  as 
the possibilities  for a face to deviate or being 
duplicated  is low. In this project, face databases  will 
be created to pump data into the  recognizer 
algorithm.  Then,  during  the  attendance  taking 
session, faces will be compared against the database 
to seek for identity. When an individual  is identified, 
its attendance  will be taken  down  automatically 
saving  necessary  information  into  a database 
system.   At   the   end   of   the   day,   the 
attendance information  regarding  an  individual  
can  be  exported  into  an excel sheet. 

Keywords—Face Recognition,  Machine Learning, 
human face, Attendance. 

I. INTRODUCTION
The growth of processing power in devices and Machine 
learning  allows  us  to  create  new  solutions  that a 
few years ago couldn’t have been achieved. Face 
recognition based attendance management system will 
help the students and teachers to remotely conduct or 
generate the attendance of the students. This system will 
conduct smooth flow of attendance between teacher and 
student and thus reducing some task such as making 
logs manually. 

II. LITERATURE SURVEY
In the [1] IEEE paper the authors have described the 
working   of   the   two   algorithms   Eigenface   and 
Fisherface. Where both these algorithms uses different 
techniques  such  as  PCA  and  LDA  where  Eigenface 

uses PCA(Principal Component Analysis ) and 
Fisherface  uses  LDA(Linear  Discriminant  Analysis). 
This  both  algorithms   are  provided  by  the  opencv 
package   and   by   comparing   the   ROC   (Receiver 
Operating  Characteristics)  curve  and  implement  it  in 
the attendance system and by this characteristics they 
have   proven   that   using   the   current   training   set, 
Eigenface achieves better result than Fisherface. 
Eigenface implemented inside the Attendance System 
returns between 70% to 90% similarity for genuine face 
images. 
In the [2] IEEE paper the authors have describe the 
working  of  the  hybrid  face  recognition  algorithm by 
combining two two face recognition technique by 
integrating (PCA) principle component analysis ,(LDA) 
linear discriminant analysis. jacobi method is  used to 
compute eigenvector for PCA and LDA. The main aim 
of PCA to reduce the data onto lower dimentional space 
called eigen space . while LDA computes scatter matrix 
within class. PCA and LDA are based on efficient 
computation of eigen value and eigen vector. In the 
training module the colour image is converted into gray 
scale image , filter the image using gaussian 
mask,subtracting  the  mean  of  all  image  from  each 
image to normalize face,and vector conversion that 
convert 2D image into 1D image. Using these two 
combinantion of methods PCA and LDA accurancy of 
97% by using raspberry pi 3 module. 
In the [3] IEEE paper the authors have done research on 
face recognition and described various methods and 
described the stages of development of face recognition 
technique and which comprises of 3 stages and which 
each stage the  face recognition system has  improved 
and  new  methods  were  developed.  And  the  authors 
have also explained the methods which can be used for 
face   recognition   such   as   neural   networks,   SVM 
method, Algebraic characterization etc. 
In the [4] IEEE paper the author have describe the 
working of Haar Cashcades Algorithm . Haar Cashcade 
Algorithm is  used to  dectect the face using OpenCv. 
algorithm used to identify objects in an image or video 
and based on the concept of features proposed by Paul 
Viola and Michael Jones in their paper "Rapid Object 
Detection  using  a  Boosted  Cascade  of  Simple 
Features".    In    this    paper    three    algorithm    are 
implemented  independent  and  analyzed  the 
performance with respect to the accuracy.  These are 
eigen face , fisher face and linear binary pattern 
histogram. 
In the [5]  IEEE paper  the author  have  described on 
face  recognition  generation  atm  machine  and 
happened to share the information of the adequacy of 
face recognition framework perceiving aces utilizing a 
view based methodology actualized with Haarcascade 
and  also  informed  about  uart  ,which  is  a 
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communication  protocol.  It  is  designed  for  transmit 
and get sequential information. 

III. PROPOSED ARCHITECTURE

User face will be compared from the firebase database 
and based on that the user will be provided the 
attendance and then marked present or absent 
accordingly and then the admin can extract the data in 
the form of excel sheet and can store the data and can 
further use that data for further use. 

IV. APPLICATION
A. It can be used in Organisation where biometrics

such as  fingerprint can be replaced  with Facial
Recognition System.

B. Remote access can allow user to login from any
location and can give updates regarding attendance
for eg. Work from home

V. SCOPE
The  system  will  be  able  to  generate  attendance  and 
extract the data  from the following which will be of 
great use to the teacher and will be most efficient and 
fastest way to take attendance. The time constraint as 
compared traditional method will be less. 

VI. CONCLUSION
The Face recognition based attendance system will help 
to take attendance in much faster and efficient way 
possible .It also gives the accuracy and similarity 
between the registered images in database and also the 
image captured while authenticating the person.Due to 
its user friendly  GUI  it  will  be  less  difficult  for 
student  and teacher to store and generate attendance. 
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 Abstract - Due to the side-channel attack can retrieve 
easily sensitive information from crypto embedded devices. So 
that the reason we need to protect the sensitive information 
(encryption key) in crypto embedded devices by applying the 
random number generation method. Mostly the random number 
generation used in medical data transmission, information 
security, and all sensitive areas. So in the research work, we 
apply a random generation by using the chaotic circuit. And 
also the paper concentrate to realize the chaotic circuit in 
hardware using FPGA with partially reconfigurable. And also 
based on Lorenz's chaotic circuit used to protect sensitive 
information. Simulation and Synthesis verification done by 
using the VIVADO tool. Security analysis is done by 
hierarchical UACI, NPCR, and correlation. 

Index Terms - Side channel attack, FPGA, Chaotic 

I. INTRODUCTION

Electronic trading, digital signature, multimedia 
communications and other areas have quickly grown with the 
popularity of personal computers and networks [1]. At about 
the same time, more and more focus is also being paid to 
information security issues in these areas. Most hackers are 
excellent at analyzing the encryption algorithm mathematically, 
so that they can quickly decrypt sensitive information [2]. In 
recent years hackers are retrieve the sensitive information 
through side channel power analysis attack. To overcome the 
above problem we need to develop a random number 
generation to enhance the security devices. The sensitive 
values will be pass through the initial condition of chaotic 
equation, based on the chaos initial condition it will generate 
random values, and it is proved that chaos exists in almost all 
engineering fields [3]. Further the chaos theory have been use 
huge areas like secure communication, image processing, filed 
of cryptography[4-5].  This paper organized as follows. 

Our contribution is two-fold. First, we suggested chaotic 
counter-measures with initial conditions groups for an efficient 
counter-measure technique includes in DNA crypto process. 
Second, we suggested a regional and power-centric hardware 
implementation for proposed chaos solution that could be 
deemed sufficient for the effective prevention of SCA (Side 
Channel Attack). 

II. CRYPTOGRAPHY

Now day’s cryptography devices are prone to the hackers to 
retrieve sensitive information, for example military data, 
medical data, banking transaction. Future most of the people 
going use NFC (Near Field Communication Device) for money 
transactions.  For this kind latest technology we need to have 
countermeasure for side channel attack. Especially by using 
Side channel attack via power traces to retrieves the 
information from secure device [3].  

a. Related work

Now days reverse engineering is used take the sensitive 
information of the crypto devices [6]. For example side 
channel attack is one of the reverse engineering department, 
this attack based on the three categories i.e. 1. Correlation 
Analysis 2. Differential Power Analysis 3. Template Attack 
and Non-Template Attack [7]. Based on the above three 
methods, hackers can analysis the sensitive information of 
crypto devices using power traces [8]. Convert to the research 
stage of power traces to collect secure information, such as 
hidden PIN number, until they obtain the data they can convert 
into a cloning process to produce precisely the same output of 
the system. 

b. DNA Cryptography

We need a cryptographic device to encrypt confidential 
information. But now a days a reverse engineering technique 
used to extract confidential information from the crypto 
devices. The most of the paper says that DNA crypto process is 
more secure [9] but due to the side channel attack hackers can 
retrieve the sensitive information via power traces of the secure 
DNA devices. In general, most cryptography algorithms are so 
effective in mathematics, but if you know the key structure, you 
can easily retrieve sensitive information through side channel 
attack. [10], and few works are implemented regarding to 
mitigate the side channel attack but general structure of the 
DNA process is below. 

The sequence of DNA has been seen in this study and Used as. 
A = 00 
C = 01 
G = 10 
T = 11 

In the standard operating method, B is equal to 01100010, 
which will be equivalent to CGAG in DNA computing. The 
value of DNA is the storage space and the DNA gram contains 
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1021 bases of DNA = 108 terabytes of data that can be stored 
in a very compact form. 

II. CHAOTIC CIRCUIT

Ux/dt = k (y-x)                                                              (1) Uy/dt
= -xz +ly   (2) 
Uz/dt = -lx +ym                                                                     (3) 
The above equation having k=10, l=20 and y=35 are the given 
values of the above mentioned equations. k, l, y are the chaotic 
initial values. 

II. PPROSED WORK

DNA 
Encryption 

Process 

Chaotic 
Circuit 

Medical 
Data XOR

Secret 
Key 

Cipher 
Data

Figure.1. Proposed Encryption Process 

The above Figure.1 shows the proposed work. In this article, 
we use the pseudorandom chaotic series to produce the DNA 
encoding rule decoding matrices for the medical image. 

a. Procedure

Step One: Plain Text: A plain text is classified as the original 
medical message that needs to be transmitted. 
Step Two: Original Medical image to convert to cipher data, 
which we cannot read  
Step Three: Decryption: convert cipher text to plain text  
Step Four: Key is combined with a chaotic circuit random 
number with DNA Crypto method. 

b. Methodology

FPGA Design Flow: 

In the FPGA design flow, we need a design specification for 
the first stage. Using the Verilog HDL language to incorporate 
and realise the hardware configuration based on the 
specifications. The features of the modelling process must be 
analysed by Afterword using the simulation process. So 
simulation here is nothing but testing the functionality of the 
design whether it functions properly is not based on 
specification using the VIVADO tool in the context of wave 
form as shown in figure4. To verify the Verilog HDL code, we 

used HDL code along with test bench. Based on the test bench 
to stimulus the design by Appling test patterns. 

And the next step is to grasp the specification-mentioned 
hardware. So, the RTL architecture is transformed into the 
netlist hardware relationship between the modules based on the 
synthesis process. 

Specification 

HDL 

Simulation 

.v file 

.v file 
_TB

Synthesis 

Figure.2. FPGA Design flow 

C Architecture of a PYNQ –Z2 Board  

The main important feature of PYNQ board is communication 
between PS (Programmable System) and PL (Programmable 
Logic) with python environment based on the System on chip 
process. The abbreviation of PYNQ is python productivity for 
ZYNQ. The internal architecture of the PYNQ board is shown 
in figure 3 

Figure 3 PYNQ board modules [7] 
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IV. RESULT AND COMPARISON ANALYSIS

In Figure 4, the action of the effects of chaotic circuit 
simulation using Matlab is shown. In this simulation results, it 
is explicitly mentioned that hackers cannot figure out what the 
initial values and the final values of the random actions are. So 
based on this random process intruder that is unable to process, 
confidential information cannot be tracked back by side-
channel power research. 

VIVADO Design Process: 

Figure 4. Board selection using VIVADO tool 

Figure 5 create project 

Figure 6 selection hardware board PYNQ-Z2 

Figure 7 Project file creation 

Figure 8 Project file giving constrains 
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Figure 9 Chaotic Circuit Simulation using Matlab 2018 

Shows the HDL simulation of the chaotic circuit using Verilog 
HDL, based on this method we can analyse the functionality of 
the chaotic circuit, and further improve the hardware using 
FPGA VIVADO software. And Figure 11 shows the DNA 
hardware partitioning representation, it is evident that to reduce 
the area and increase the speed of the chaotic mechanism in the 
DNA crypto process. 

Figure.10 Simulation of Chaotic circuit 

Figure 11. Partial Reconfigurable DNA and Chaotic circuit 

In figure 11 show the partial reconfigurable of proposed DNA 
with chaotic circuit design. Based on the partial reconfigurable 
process we can reduce hardware burden.  

Figure.12 RTL view DNA with Chaotic design 

In figure 12 shows the RTL view representation of the DNA 
with Chaotic design process. It is exactly the hardware 
realization of the proposed work.   
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Figure 13. Hardware software co-design 

The integration of the co-design of hardware and 
software is shown in figure 13. It also helps to 
optimize the region and increases speed. In Table II 
shows the utilization resources.  
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i,j are the pixel values              

*NPCR: Number of pixels change rate
*UACI: Unified Average changing intensity
*CP: Correlation

NPCR: The NPCR is nothing but the rate of change in the 
number of pixels, primarily used to verify the protection 
intensity in the encryption process. And here we used as an 
application is medical information. 

UACI: Unified average changing intensity is used to show the 
strength of image encryption process. So, we will demonstrate 
the power of the encryption architecture based on the UACI 
scheme. It is safe if it is at least 96, otherwise it is not safe. 

Table-I 

Algorithms Method (%) Medical Images 

Proposed 
work 

NPCR 
UACI 

CP 

99.80 
33.49 
99.45 

Ref [2] 
NPCR 
UACI 

CP 

99.72 
33.53 
99.65 

Ref [3] 
NPCR 
UACI 

CP 

99.70 
33.55 
99.50 

Ref [4] 
NPCR 
UACI 

CP 

99.21 
33.17 
99.11 

Utilization resource of FPGA 
Table-II 

FPGA 
Board 

Resource 
Availability Consumed Utilization 

percentage 

DSP 220 200 90.90% 

LUTs 53200 37825 71.09% 

Flip Flops 106400 52005 48.87% 

BRAM 140 65.20 46.57 

NIST standard analysis: 

As per the US statistical security suite NIST standard [6] is 
checked randomize of the chaotic circuit implementation with 
DNA architecture. So combining the chaotic behavior along 
with DNA structure into hybrid encryption process.  

V. CONCLUSION

In this paper we focus on the mitigate the side channel attack of 
DNA cryptography using chaotic random number generation. 
We analysed simulation results of chaotic circuit behaviour and 
realize the circuit in terms of hardware using FPGA. The future 
scope the paper is we can includes machine learning algorithm 
to detect the side channel attack and to make more counter 
measurement technique.  
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Abstract. The online market inclusive of companies like 
Amazon, Flipkart, Snapdeal, Bigbasket etc has boomed 
when it comes to its sales, as customers prefer to shop for 
their requirements online. Based on the projected impacts 
of the pandemic , increased benefits of digital marketing 
post-pandemic are becoming evident and thus,t his website 
aims to create the same online market but with bidding 
practices.[1] So the customers will be able to place their 
bids on products they desire, and will be sold the product if 
their bid is the highest at the end of the deadline. The 
sellers will be able to place a minimum bid on their 
products for upcoming auctions. A drive-thru system at 
the warehouse will facilitate the winners to come pick up 
their products at their own time without having to get 
down from their vehicle. People will also be able to get a 
good bargain on products which is always a good thing and 
will draw a big crowd. 

Keywords Online Auction , Bidding market, post pandemic e-
commerce. 

I. INTRODUCTION
The main idea our project is to create an online platform 
to conduct auctions where buyers and sellers can take 
part in the auction by registering prior to the event. 
Registered users can put up items for auction provided 
they are up to standards and can also purchase items that 
they wish to own thus creating a trade like system which 
results in reduction of products of worth in the trash. 
These days we all notice that in our households there are 
a number of items that we can no longer find use of and 
would probably be of more use to someone else. Our 
website also provides opportunity for the sale of such 
products so that, maximum worth can be extracted out 
of the items and none of them are discarded before they 
are fully used. Thus we eliminate the wastage of such 
items are also reduce the disposal problems caused for 
such products. Regular auctioning activities will be 
conducted within a set time based on the category and 
location of the products. As and when a bidder places a 
bid on a product, it will be displayed on the users home 
page making it easier to keep track of the bids and the 
status of products. The result of an auction will be 
announced soon after the end of the auction and the 
winners will have to re-login and make the transaction 
using our safe and secure payment portal. The item will 
be sent to the buyer’s house within 15 business days of 
payment. Cancellation of purchase will not be 
encouraged. Our project is developed by using web 
development software like HTML,CSS for the static 
look and feel and software like PHP and JavaScript for 
the dynamic functionality of bidding and the database 
features. 

II. RELATED STUDY
Even though people attribute online auction as being 
fast, it's been proved to not be so in the past.Since, the 
auctions can be conducted simultaneously by a single 
entity and anybody can attend tomultiple transactions of 
both buying and selling, the auctions can be held for a 
span of multipledays. Online auctions have been studied 
extensively lately. Many studies focus on 
validatingconcepts from the classic economic theory of 
auctions in the online environment. Online auction tends 
to attract bidders since, it's appeal is contained within 
the fact that prices can be bargained and be purchased 
for cheaper. According to a survey conducted by the 
name Harris Interactive QuickQueryQsm survey via 
harris poll online, around 43 percent of people 
participated in online auctions to find bargains, 23 
percent participated to find items that are hard to find 
while 21 percent participated to find unique and rare 
items. This is a very clear indication that we must lean 
into a more common items market place. Another thing 
that we have to make sure is to provide a bargaining 
angle since, that is the main motivator for people to bid. 
The most preferred way of paying for people seems to 
be through credit card. We shall also be implementing 
the same type of payment option. 32 percent of people 
who have offered items for sale on online auction sold 
11 more items. Internet environment of online auctions 
seem to be boosting seller's sales. Around 52 percent of 
people complained about getting money late for the sale. 
Hence, we shall differentiate by putting a payment first 
option. Naturally, due to that, we must validate the 
product quality and seller authenticity before the auction 
takes place. This way we can make sure we don't get 
any product quality complaints. Some points are 
compiled to make sure a safer online auctioning 
environment: Get enough information before buying. 
Our website will provide all the relevant details about 
the seller including his Aadhar number. Payment 
through card is the safest way. Understand how the 
auction works. A tutorial along with a simple interface 
must be implemented so that people can access the 
website with ease devoid of confusion. Auction timings 
must be handled strictly and people who withdraw their 
bid after a sale has been agreed upon will be fined [5]. 
2.1 Security Survey in online sites: 
Whenever an online site is developed people highly 
concerns over it security. Why because this is one prime 
platform where it deals mostly with people database. We 
have lot of security breaches in a centralized server. In 
past there are security compromise incidents that 
happened with a supervisory control systems as 
discussed in [4] The major reason to review the security 
concerns are just because if this is launched in real time 
exactly the security protocol used for the supervisory 
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system can be  implemented with the centralized server 
too.[5,6] A small analysis graph shown in the fig 1 
clarify how bad the security problems are with the 
current 3 rd party sectors and it is so evident that online 
sites have the huge involvement of 3 rd parties which 
always leads to high security vulnerability. Hence that 
should be uprooted in this system once its launched in 
the future [7]. 

The Page of third-partiesbybusiness segment 

Fig 1: Third party security issues in various sectors 

III. METHODOLOGY
Any interested registered user can put products that are 
up to standards for auction. The auctioningwill take 
place based on category of products and the location of 
auction. The buyer who gets the highest bid by the end 
of the auction will win. The transaction will take place 
through net banking portals after which a receipt will be 
provided with seller as well as product information. 
Then the item (which is stored in a warehouse) will be 
shipped to the buyer within 15 business days from the 
purchase date.  
3.1 Website Structure 
The Website's structure is fairly simple and common. 
It's been used in many account oriented websites. The 
homepage part contains of a login form through which 
people can access their accounts. When a user doesn't 
have a login account, he/she can register by clicking on 
the sign up button and going to the registration form. 
Here they can provide all the useful data and become a 
member. Then they are transported to the main 
homepage where there are all the product lists and 
promotions displayed. Here they can enter any auction 
by clicking on the product. When the auction is done, 
they will be taken to the payment portal. I would like to 
use this space to let the readers know that although there 
is payment gateway shown in the diagram and has been 
discussed to be implemented previously, we won't be 

adding it to the website since, we would have to get a 
license and integrate the website. We are only 
discussing it in order to let the readers understand our 
project better and to give an idea on how the website 
would work if it were to be realized. We will however 
create a simulation of auction with JavaScript functions. 
The same holds true for delivery system, mailing 
system, webpage security(HTTPS) etc.  

Fig 2. Basic Structure of the website 

3.2 Bidding Process: 

Fig 3. A Process diagram of the bidding function. 
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3.3 After Auction Process: 

Fig 4. Process diagram of functions after auction has ended. 

IV. PROCESS MODEL
As our system is an accumulation of multiple features 
that must work hand in hand, we chose to stick to the 
iterative process model as shown in the previously. 
What that ensures is that we can completely focus on the 
working and designing of a particular requirement 
before thinking of the next and this is extremely 
important for a system like ours that mainly runs on the 
quality of our user interface 

Fig 5.Process Model adopted

Iterative model is a process of software development. It 
primarily focuses on preliminary growth and design and 
then gains momentum slowly with more complexity as 
well as meet requirements until the final software is 
built entirely. So, basically, the iterative development 
model does not attempt to start with a full specifications 
of requirements. Instead, development begins by 
specifying and implementing just part of software, 
which can be reviewed in order to identify further 
requirements.[3] 
The various phases of iterative model are as follows: 

1. Requirement analysis: In the first phase of iterative
model, the product analysis expertise identifies the
requirements. After getting the requirements, the system
analyst analyses the requirements that whether the
requirement can be fulfilled or not. And create a plan
and timeline for the first iterative cycle.
2. Design: In this phase, the design of the system
functionality and the development method are finished
.Create a working architecture, schematic, or algorithm
that satisfy requirements.
3. Implementation: This is the third and most important
phase of the iterative model .It enables the coding phase
of the development system. All planning, specification,
and design documents up-to this point are coded and
implemented.
4. Testing: In testing phase, The key to successful use of
an iterative process model is rigorous validation of
requirements and testing of each version of the software
against those requirements within each cycle of the
model.
5. Deployment and Maintenance: This is the final phase
of iterative model. After the project team tests the
product and the product passes each testing phase, the
product is ready to use. While using there may be some
bugs, errors or new update are required maintenance
involves debugging and addition of new options. [3]
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V. ARCHITECTURAL DIAGRAMS

5.1 Level-0 DFD(Data flow Diagram): 
The below diagram is a simple level 0 data flow 
diagram that shows the following. Initial data about a 
product for auctioning comes from the seller which is 
validated based on some set standards. Then the 
administrator puts the product into a batch based on 
category of product (for example tech-based,books, 
antiques etc) and also the location of the seller. This 
product information is fed into the actual auction 
information system which then acts like the catalogue 
for the users. 
On this platform, customers can search for particular 
products based on our user friendly easy to navigate 
website and place their bid on a product they wish to 
own. 

Fig 6: Level 0 Data Flow Diagram 

5.2 Activity diagram for the login process: 
When the home page of the website redirects to the 
login page then the customer must either login via 
existing account or create a new one. A new user must 
fill in all the necessary details such as the basic name, 
age, location, address etc and also has to select the 
purpose of current login. If the user is simply trying to 
look up for some auctions and place a bid they’ll be 
redirected to the user home page. And if the user is a 
seller then he or she must fill in product details and wait 
for validation of product based on the questions 
answered. If accepted the product will be put up for 
auction otherwise it will be rejected. 

Fig 7. Activity Diagram for login process 

5.3 Activity diagram explaining the inner working of the 
bidding section: 
The customer searches for auctions based on categories 
and locations and places bids on products he or she 
likes. This bid will be registered and displayed on the 
user’s home page making it easy to keep track and raise 
bid if wished. After the results of an auction is 
announced, if a user has won the product he or she must 
go to the safe payment gateway and complete the 
payment process after which a confirmation receipt will 
mark that the delivery will be made in the next 15 days. 

Fig 8. Activity Diagram for Bidding 
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5.4 ER Diagram: 
The diagram below depicts all the important entities 
involved in the project as well as the attributes that are 
associated to them. The inter-relationship between these 
entities is also depicted in order to highlight the flow of 
actions within the project. 

Fig 9. Entity Relationship Diagram for Online auction site 

VI. PROPOSED MODEL
The main objectives that we hope to achieve through 
this project are to Provide a platform for sellers and 
buyer to conduct auctions safely. Provide a safe and 
secure trade like system within the registered users 
which in turn results in reduced damaging of useful 
products within homes (due to lack of use) and also 
undue trashing in the future. Provide easy to understand 
and dynamic interface. Since, we are trying to achieve 
safety for the users, we also provide shipping of the item 
to the buyer’s house address so as to reduce physical 
interaction with strangers. Keep sellers and customers 
notified about upcoming bidding events. Allow 
customers to place bids on the item that they decide to 
purchase. Providing a secure platform for sellers and 
buyers to conduct auction. Clear representation of 
current, upcoming auctions along with the results of past 
auctions. 
6.1 Outcomes: 
Registration for products to be sold in an upcoming 
auction will be organized along with an entry fee based 
on the size, type and location of the auction. Facilitate 
easy, efficient and fast marketing in times of pandemic. 
The sellers as well as customers will be provided with a 
digital receipt to make sure fraudulent activities don’t 
take place. The user will be verified based on the 
Aadhar card details that are retrieved during registration. 

Customer will be able to keep track of the bids he/she 
has placed. The highest bid on a particular product at the 
end of the deadline will be sold the product. Safe and 
secure payment gateway for sellers as well as customers 
as well as strict no touch policy for the delivery process. 

VII. TECHNOLOGY ADOPTED
To create static web pages we used HTML, CSS. [2] To 
carry out server side validation we used PHP. Web 
Pages in our project are Log In form, Registration form, 
Live and upcoming auctions page and result page. Using 
Registration page, we insert data and the data is stored 
in database.[4] 

VIII. RESULT ANALYSIS

Fig 10. Result analysis (Proposed vs. Existing) 

The system proposed by us is considerably better than 
the existing system which is the offline system by the 
following factors 
-Usability: Due to the online nature of the website it is
easy to use and user friendly. 
-Safety: In the current situation of the pandemic, it is
extremely imp to keep in mind the safety.
Thus the online nature eliminates the requirement of the
customer to come out of their homes.
-Comfort: Ccustomers can from the comfort of their
homes engage in the auction activities.
-Costs: Extra costs like transportation costs and others
are also eliminated.
-Time: The time taken to carry out the auction activities
properly is also comparatively less.

IX. CONCLUSION
We are creating an Online auctioning website which 
aims to provide a safe and profitable environment that 
allows people to auction products easily. We aim for 
safe distribution of auctioned goods in times of 
pandemic giving the auctioneers the ability to conduct 
the auction from home. We are working on a system of 
delivering goods to their house which will reduce the 
interaction between the transactions. Our website is also 
going to be faster than the existing method of auctioning 
since, it is all online and hence, it reduces unnecessary 
time loss between the each auctioning action. It will 
allow a bigger audience reach. Hence, an Online 
Auctioning Website is an improvement over a normal 
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auctioning process as it not only removes the hassle of 
physically traveling but, it also speeds up the process 
due to its dynamic nature. It will also allow people to 
auction off multiple products simultaneously.  

X. FUTURE SCOPE
We plan to encourage an international audience which 
will give the auctions a global reach. With increase in 
customers, we can also implement a section for 
sponsored auction which will get you exposure. Fast 
delivery system can also be implemented where people 
can reduce the time for product delivery by paying extra 
bucks. A news section may also be implemented which 
will showcase the highest bids around the world. Having 
an Aadhar card verification for account to ensure 
security. An Internal currency system will also be 
implemented to reduce confusion during the 
transactions. 

References: 

[1]https://www.flyingvgroup.com/blog/2020/08/24/why-digital-
marketing-will-matter-more-a fter-pandemic/ 

[2] https://en.wikipedia.org/wiki/Web_development
[3] https://www.tutorialspoint.com/sdlc/sdlc_iterative_model.htm
[4] S.Shitharth, Masood Shaik, Sirajudeen, Sangeetha, ‘Mining of 

intrusion attack in SCADA network
using clustering and genetically seeded flora based optimal 

classification algorithm’, Information 
Security, IET, vol. 14, Issue 1, 2019, pp. 1-1 
[5] S.Shitharth, Masood Shaik, Sirajudeen, Sangeetha, ‘Integrated 

Probability relevancy classification (IPRC) for IDS in SCADA’,
Design Framework for wireless network, Lecture notes in network 
and systems, Springer , vol. 82, Issue 1, 2019, pp. 41-64 

[6] Devi, S.Shitharth, ‘An Appraisal over Intrusion Detection systems
in cloud computing security attacks’, 2nd International 
Conference on Innovative Mechanisms for Industry applications, 
ICIMIA -2020, Conference Proceedings, pp. 122.

[7] Shitharth, & D.Prince Winston, D 2017, ‘An Enhanced 
Optimization algorithm for Intrusion Detection in SCADA 
Network’, Journal of Computers and Security, Elsevier, vol. 70, 
pp. 16-26. 

[8] https://www.phpmyadmin.net/
[9]https://www.nclnet.org/online_auctions_an_in_depth_look#:~:text=

Why%20online%20auctions%20are%20so%20popular&text=For
%20sellers%2C%20it%20provides%20access,d
id%20so%20only%20as%20bidders

430

https://www.flyingvgroup.com/blog/2020/08/24/why-digital-marketing-will-matter-more-a
https://www.flyingvgroup.com/blog/2020/08/24/why-digital-marketing-will-matter-more-a
https://en.wikipedia.org/wiki/Web_development
https://www.tutorialspoint.com/sdlc/sdlc_iterative_model.htm
https://www.nclnet.org/online_auctions_an_in_depth_look#:~:text=Why%20online%20au
https://www.nclnet.org/online_auctions_an_in_depth_look#:~:text=Why%20online%20au


Decentralized Voting Application In Ethereum 
Abstract-Blockchain technology was first invented by two 
researchers, Stuart Haber and W. Scott Stornetta in 1991. 
They wanted to implement a system in which document 
timestamps could not have tampered. The first real-world 
application of blockchain was in January 2009 which is almost 
20 years later, with the launch of Bitcoin. Ethereum is beyond 
cryptocurrency. It is a decentralized platform that runs smart 
contracts. Smart contracts are executed when a condition gets 
satisfied. With smart contracts, there is no possibility of 
downtime, censorship, fraud, or third-party interference. This 
work is to build a decentralized voting application using a 
feature called Smart Contract developed by Ethereum. This 
application mainly focuses on security because it is deployed 
on Ethereum Blockchain. Ethereum uses Keccak Hashing 
Algorithm to establish security. The goal is to permit results 
are to be recorded and distributed, but not edited. 

Keywords: Smart Contract, Keccak Hashing Algorithm, 
Decentralized, Security, Transaction 

I. INTRODUCTION

In the present world, trust is the main issue. There are many 
online as well as offline voting systems available. But when 
it comes to trust, we can’t guarantee that the results 
generated by these systems are accurate and genuine. When 
there are any agreements to be made between organizations, 
we require a trusted system, so that it is not controlled by 
any particular organization. Instead, everything should be 
verified by every organization, which makes the system 
distributed. In online voting systems, the data is stored in a 
database. There are chances for a hacker to manipulate the 
data that is the vote count. We can't identify whether the 
results are genuine or not. Hence, we need to adopt a system 
that gives very accurate results and is visible to every 
individual. Therefore, blockchain technology is the best 
solution to apply for these kinds of situations. Blockchain's 
decentralized nature makes the voting application more 
secure and is monitored by every node in the network of 
computers. Hence, we need to make a voting system, which 
doesn't require any intermediary between the client and the 
server. This can be done using blockchain’s additional 
feature which is meant for writing scripts that get executed 
based on conditions. Ethereum is the world's second-largest 
blockchain network after Bitcoin. It has integrated the 
blockchain's scripting feature into it which is called the 
Smart Contract. Hence, we use this smart contract to 
develop our voting application which makes it 
decentralized and more trusted. 

II. LITERATURE SURVEY:

The driving factors for this kind of system are as follows: 
There are many goals for this work. One of them is to 
facilitate transactions between individuals with the 
agreement who would not trust each other. The reason may 
be due to geographical separations, difficulty in the 
interface, or maybe in incompatibility, unwillingness, or 
expense, inconvenience or may be due to corruption in the 

existing legal system. Dr. Gavin Wood had provided his 
work regarding the secured decentralized transaction 
ledger. A transaction in the blockchain is a single 
cryptographically signed instruction. When every 
transaction is verified by the Ethereum nodes they are 
added to a block, which is in turn added to the chains of 
blocks called the blockchain. 
These Decentralized applications are developed using 
smart contracts. Smart contracts when executed are 
considered as transactions and are verified by the Ethereum 
network. The execution of these contracts requires some 
amount of gas. Gas is a price cost by the Ethereum virtual 
machine nodes for the execution of the contract. If the gas 
limit is less than required the transaction is not considered. 
After the transaction verification, transaction artifacts are 
generated. These artifacts give detailed information about 
the verified transaction such as computed transaction hash, 
etc. Whenever a new digital transfer is developed people 
highly concerns over it security. Why because this is one 
prime platform where it deals mostly with people database. 
We have lot of security breaches in a centralized server. In 
past there are security compromising incidents that 
happened with a supervisory control systems as discussed 
in [2, 3, 4] The major reason to review the security concerns 
are just because if this is launched in real time exactly the 
security protocol used for the supervisory system can be 
implemented with the centralized server too.[5,6] A small 
analysis graph shown in the fig 1 clarify how bad the 
security problems are with the current blockchain sectors 
and that should be uprooted in this system once its launched 
in the future.[7]  

Fig 1: Security Issues in blockchain sectors 

III. PROPOSED MODEL:

The proposed decentralized voting system solves all the 
issues which can’t be done by online voting systems. 
Especially it is more trustable because it is deployed on the 
blockchain. The proposed model is decentralized in nature 
because it is monitored by every node and is distributed 
because the vote count is visible to every individual 
participating in the voting. Whereas in an online voting 
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system, only after the generation of results, the results will 
be displayed.  
In the decentralized system, a vote can be cast only once. 
Once voted from an account, there is no possibility of a 
duplicate vote. Every vote is considered as a transaction. 
Reading from the blockchain is easy, but writing onto 
blockchain requires a cost which is called the gas. When the 
user casts a vote from his account, the vote is counted only 
when there is enough gas or ether in his account. If the gas 
limit is sufficient then the vote is counted and updated in 
the blockchain. This means that when the vote is cast a 
transaction is initiated and is verified by the Ethereum 
network. They consider the transaction only when the gas 
limit is sufficient otherwise the transaction is rejected and 
the vote is not counted. After the transaction verification, 
the transaction artifacts are generated and the transaction is 
added to the block. After all, votes are cast within the given 
stipulated time, the winner is declared. 

IV. ARCHITECTURAL DIAGRAM OF SYSTEM:

Fig 2: Proposed Model architecture

In the architecture diagram as shown in the Fig 2, the 
proposed model works as follows: 
The voter casts a vote in the client application that is 
deployed on the browser. When the vote is cast, it is 
considered as a transaction and that transaction is mined 
and verified by the Ethereum network. The transaction is 
verified if and only if the voter has enough gas limit in his 
Ethereum account. After the transaction verification is 
done, the vote is added to the smart contract deployed in the 
blockchain, and the response is sent to the user by changing 
the vote count. 

V. EXPERIMENTAL SETUP:

1.1 Truffle: It is a development environment in which 
we develop our dapp (decentralized app). In truffle, we 
write our smart contract code and the client application 

code which communicates with each other via web3.js 
library.   
1.2 Metamask: It is an application that connects the 
client application with the blockchain. When the vote is 
cast, the metamask checks whether the account has enough 
gas limit. If the account has a sufficient gas limit, the 
transaction is initiated and the specified smart contract is 
called and is executed and verified by the EVM nodes 
participating in the Ethereum network. 
1.3 Ganache: This is a local blockchain which 
provides us with ten Ethereum accounts. This is used for 
development purposes. Metamask connects the client app 
with Ganache. Each ethereum account in ganache has 100 
ethers, not the original crypto ether. They are just used for 
development purposes. 
1.4 Smart Contract: A Script file that is used for 
writing making an agreement, which gets executed only 
when a specified condition gets satisfied. A smart contract 
is a feature provided by the ethereum blockchain. A 
bytecode is generated when a smart contract is executed. 
This bytecode is deployed on the ethereum virtual machine 
in each node participating in the network. Every smart 
contract has a unique address. When a transaction is 
executed, the smart contract is invoked based on its address. 
1.5 Solidity: Solidity is a programming language used 
to write the smart contract code. It is developed by 
ethereum organization specifically for smart contracts. 

VI. RESULT ANALYSIS:

In an online voting system, there may be a possibility of 
duplicate votes. In the proposed decentralized system, once 
voted no one can change the data. 
If the user traffic increases at a time, the server may go 
down in the online system, if there is no load balancing. But 
in a decentralized system, as the smart contract is deployed 
on the blockchain network, there is no down time because 
of more traffic or request. But there may be a slight delay 
in the vote generation because of transaction verification 
done by ethereum nodes.  

Fig 3 Performance Analysis of the decentralized system 

432



Multicon – W 2021 

The proposed system is more trustable because of its 
distributed nature and the data is immutable. The Proposed 
System maybe 90% efficient due to the transaction 
verification process, but produces 100% accurate results 
because of blockchain's distributed and immutable nature. 

Fig 4 Security of the blockchain with an increase in 
transaction time 

From the graph, we can state that the security of 
decentralized applications is far better than applications 
deployed on the server and make use of the database 

Fig 5 Use of smart contract in the previous years 

We can observe that the smart contract calls graph has been 
increased by 2019 and the future technology which is web 
3.0 is based on blockchain. Because the main aim of this 
technology is to remove intermediaries and establish peer-
to-peer communication. 

VII. CONCLUSION & FUTURE SCOPE:

Using the smart contract feature of Ethereum blockchain 
we can develop decentralized apps (dapps). The voting 
dapp developed is deployed on blockchain and executed 
when the user makes a vote and is distributed to everyone 
participating in the Ethereum network. No one can change 
the data once added to the blockchain. Most industries and 
future companies will be based online. Smart contracts will, 
for instance, be used for fulfilling agreements made 
between two parties. Hence, this decentralized voting 
application will be more trustable and results are 
immutable. 
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Abstract – A centralized state of art endto-end realistic 
artificial video generation platform using Generative AI 
Algorithms & Audio Generation process based on various 
kinds of Neural Net will ease up creating videos out of less 
amount of data. Functions like Motion transfer to pre-
existing images or user input images, Voice cloning at a 
faster rate will be provided. The platform will be cloud-
based for web attacks mitigation, scalable and elastic 
services for zero downtime via load balancing to receive and 
upload data.  
Keywords - Deep Learning, GANs, Generative-AI, Cloud 
Computing, Artificial Intelligence & Soft Computing 

I. INTRODUCTION

Advertisements  are audio-visual temporal feature 
segments whose use-case maximizes the attention and 
brand value of a business. Among other factors, it is 
globally recognized that advertisements are directly 
relevant to the change in revenue. The creation of 
advertisements is an arduous as well as a monetarily 
strenuous affair. Traditionally, tremendous financial, 
infrastructural, and human resources are spent creating a 
small video clip in any legacy-based manual 
advertisement creation process. After creating a clip, 
selecting spots that gather sufficient attention from the 
audience and deploying it is also a separate task. With the 
advent of social media platforms like Facebook, 
Youtube, Twitter, and Instagram and the subsequent 
emergence of digital marketing tools, appropriate 
advertisement placement has many cost-effective 
alternatives. Nevertheless, as confirmed by our solicited 
experts, there are no viable solutions that focus on 
creating cost-effective, high-quality advertisements.  

The cost of the creation of an advertisement is usually 
humongous. It involves many financial and human 
resources expenditures in logistics, fees for a well-known 
actor, camera rent, a sizeable production crew, rent for 
shooting location, set construction, post-production. 
While corporations can bear these costs, it is challenging 
for small and medium-sized businesses to afford the 
same. Thus, a new platform that can automate this 
process and make advertisement generation much more 
cost-effective and accessible is needed. In this work, we 
present an easy-to-use, automation-oriented cloud-based 
platform with several advanced functionalities backed by 
near stateof-the-art Generative Deep Learning 
techniques. In this platform, we provide our users with 
two primary functionalities of video generation and voice 
cloning. 

Generative deep learning having unsupervised or semi-
supervised learning objectives has become the most 
efficacious technique to model complex high 
dimensional probability distributions. Generative deep 
learning typically involves learning a non-linear 
transformation function parameterized by an extensive 
neural network. This transformation function either 
learns a latent distribution from data and then learns to 
reconstruct the data from the latent dimension or 
transforms a random latent distribution to a data sample, 
modeling the probability distribution supervised by a 
nonlinearly parameterized membership function. We use 
generative modeling to transfer motion from a source 
actor to a target actor for the video generation module. 
We do so by doing local affine transformations over the 
source actor's keypoints and transforming it into a dense 
motion latent distribution. We then use the 
correspondence to the keypoints of the target actor and 
wrap the dense motion to transfer the motion from the 
source actor to the target actor.   

For the audio cloning module, we use an attention-
inspired generative neural network architecture. The 
neural network takes inputs as text to be said and the 
audio sample of the intended speaker. It then feeds a 
linear projection of the speaker's audio sample as a query 
and the requisite text's linear projection as the relevance 
key and value. These values are then attended by an 
attention layer fed to an audio generator parameterized by 
a neural network and subsequently a super-resolution 
module to increase the audio quality. Thus, in the 
platform, we can feed the required text into a trained 
audio cloning network to get the same in the speaker's 
voice. 

A local business user can use our system, leveraging the 
power of the above two modules, to create their 
advertisements by selecting a source actor who can act at 
home and then transfer the motion of the same to a busy 
unavailable celebrity, with their explicit consent, and 
clone their voice to create an advertisement which 
features the celebrity acting and saying custom dialogues 
without the cost of logistics. Our novel platform can 
leverage deep learning and cloud power to become a 
smooth privacy-protected end-to-end pipeline that allows 
one to create high-quality advertisements and video 
chatbots. We also pay special attention to privacy and 
ethics, both of which are safeguarded since our platform 
is inherently created with the objectives of being 
comprehensive, vigilant, and human-centric.  

II. II. LITERATURE REVIEW
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Many methods can be used for video generation using 
various multimedia contents motivating this research. For 
example, Justus Thies et al. approach for real-time facial 
regeneration of a target video. Where the source is also a 
video stream, captured with a webcam. However, gaps 
like a short sequence or a static target cannot learn the 
person-specific mouth behavior. In this case, temporal 
aliasing can be observed. Another limitation is caused by 
the setup (webcam, USB, and PCI), which introduces a 
small delay. Another contribution from Justus Thies 
shows the source-to-target recreation methodology for 
complete human videos that enables the transfer of body 
and head motion and facial expression.   

Aliaksandr Siarohin et al. used the mathematical 
formulation that describes the motion field between two 
frames and is efficiently computed by deriving a first-
order Taylor expansion approximation. This allows 
motion to be traced as a collection of key points 
displacements and local affine transformations. A 
generator neural network combines the source image's 
appearance and the motion representation of the target 
video. However, problems like the frame rendering rate 
of the proposed architecture are not constant and highly 
data assumption driven. Production of more than one 
kind of the same frame can cause the frames to fluctuate 
and produce lagging videos. These fluctuations can 
exponentially impact the overall quality of the video in 
its entirety.  

Lingjie Liu et al. is a data-driven approach that learns, 
from a monocular video, to generate realistic video 
footage of an actor, conditioned on skeleton pose input. 
In contrast to most existing methods that directly translate 
the sparse pose information into images, this proposed 
approach explicitly disentangles the learning of pose-
dependent details of the human. One crucial issue is that 
the currently used neural network architectures are 
computationally expensive to train. To move on to very 
high image resolutions, one needs to reduce the network 
training time. It takes long days on high-end GPUs, which 
is not an ideal fit when planning to work for a real-time 
platform.  

Hyeongwoo Kim et al. showed SOTA visual dubbing 
techniques directly copy facial expressions from source 
to target actors without considering the uniqueness 
between the source and target. The wide-open challenge 
remains to have generalization across subjects and to 
enable dubbing in setups where only short video clips are 
available from the target.  

Marcello Federico et al. presented improvements to a 
speech-to-speech translation pipeline for automatic 
dubbing. The architecture features neural translation 
generating an output of preferred length, prosodic 
alignment of the translation with the original speech 
segments.  

Hideyuki Tachibana et al. and Ye Jia et al. have described 
novel ways for Text to Speech. Jia quantified training the 
speaker encoder on diverse sets to have better 
generalization performance. Hideyuki showed that CNN 
could be both effective and faster to train on lower 

computation power. However, both of them were not 
good enough to produce audio with human naturalness.  

N.Ram et al. and Bamiah et al. have shed light on
deploying a cloud application and Cloud Delivery models
and its future in detail, respectively, in their papers which
helped us decide to move with a Cloud Deployment and
application dashboard.

While we have various applications available for 
generative video usage, we decided to use them for 
advertisement as they have a vast reach of interaction and 
one which can help for economic development  in 
developing economies and the work from Dr. Sanchita et 
al. helped us to understand the correlation advertisements 
can have on sales and profit.  

III. PROPOSED SYSTEM

The system will be deployed on AWS for load balancing 
and high training performance needs. Various 
Component of used are. 
1. Virtual Private Cloud
2. AWS Sagemaker
3. AWS Elastic Compute Cloud EC -2
4. AWS Simple Stoage Service S3
5. AWS Lambda
6. AWS Relational Database Service
7. Auto Scaling Group

IV. PROCESS TREE

Fig. User Process Flow 
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V. BLOCK DIAGRAM

For Generative approach the following flow has been 
adapted. 

VI. METRICS

As evaluation for audio systems the following figure 
gives the heatmap of training cycle. 

Loss for audio training Model: 

Self-Attention identifies the correct words to give more 
weightage to in a sentence, the more linear the graph 
better it is in that. The usage of a network with a 
combination of Attention, Mel, and the linear STFT helps 
to train a model using less computation power and a faster 
convergence due to the usage of Attention. It can be 
noticed how the audio attention graph loses linearity 
towards the bottom right that means it is unable to 'attend' 
properly for longer sentences and doesn't have much long 
term interpretability capacity which is why bad 
generation for too long sentences and is one of the places 
where future work would be to improve by using better 
alternatives for audio generation  

VII. RESULTS AND DISCUSSION

This section presents results for the platform. The web 
dashboard helps to maintain the entire flow of the 
ecosystem. The dashboard handles the product's 
acceptance to be delivered by first verifying the legal 
aspects and then the technical aspects of the submitted 
materials. Technical aspects like the submission of the 
required materials and the materials' feasibility like the 
video quality, the audio samples are to be checked and 
then reviewed. Once the acceptance is granted, the 
dashboard updates the database. The deep learning 
pipeline starts the work to deliver the product. They are 
based on customer requirements, using the API to 
connect with the cloud GPUs and use generative 
algorithms to generate the advertisement. After the 
advertisement generation, the clip is checked for faults 
before making it available to the customer, and the faults, 
if found, are correct before making the product available. 

The Cloud setup helps us with the management and 
deployment of the dashboard while also working with the 
availability of the cloud GPUs, which help to maintain 
the system availability as per requirement and the 
reliability from reputable companies excelling in third 
party Cloud services  

The dashboard is the critical area as it maintains the 
synchronization of the platform by managing requests, 
maintain the record of the activities performed, 
acceptance of the customer requests, connecting with the 
API to supply the data to the Deep Learning pipeline, to 
verify the final product for defects and delivering it to the 
customer in the highest possible quality  

The Deep Learning Pipeline has a generative neural 
network for video generation and a Text to Speech 
network for audio generation of the source based on 
sample audio clips. The final output would be combining 
the generated video and the generated audio as a single 
unit.   

VIII. FUTURE SCOPE

Another critical use case of our platform is creating video 
chatbots using ready-made templates for local 
businesses. Our motion transferring empowered dubbing 
module and voice cloning system can be used to offer 
personalized customer service.  

IX. CONCLUSION

A web-based platform for advertisement generation is a 
step to get more advanced and impactful deep learning 
applications to get steam, future development of these 
systems will enhance the quality of advertisements for 
small scale businesses  while mitigating the large 
manpower required for creating them.  
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Abstract - A Wireless  ad  hoc  network (WANET)  is  a 
decentralized type of wireless network where every node 
competes in routing by promoting data for other nodes. 
This is arranged in a disaster region to gather data of 
patients and develop medical facilities. The health 
information gathered from these calamity regions are 
compressed and transmitted through this network for 
treatment purposes. During this process several issues 
identified comprises of the quality of service (QoS) issues, 
interference between nodes, connectivity  issues, efficient 
routing, security  or  authority issues, scalability, 
network topology, network lifetime , battery power 
consumption, network bandwidth etc. To overcome these 
issues so far many algorithms for instance data 
compression (DC) algorithms, routing algorithms etc. 
Furthermore several issues exist with these existing 
algorithms. This work reviews some existing algorithm 
their advantages and limitations identified with the 
existing works in DC and transmissions and also provide 
future study and growth directions. 

Keywords - Wireless Adhoc Network (WANET), Lossless 
compression, routing algorithm, data transmission 
techniques, security, interference, network connectivity. 

I. INTRODUCTION

The WANETs is self-assured of numerous small nodes 
sprinkled in the calamity region. The nodes are 
adequate  of  wirelessly  transferring  the composed 
health data to the base stations [7]. A WANET is meant 
to be arranged in a calamity region to  gather  data  of 
patients  and  look  up  health facilities [6]. In the 
calamity region model, a calamity circumstances  is 
alienated  into  diverse  context- based regions 
(illustrated in Fig. 1) such as the calamity region, 
casualty treatment region and transport  zone  [35].  The 
ad  hoc  network architecture is applied in business 
applications, corporate companies to enhance the yield 
and revenue. The ad hoc network (NET) is divided 
according to their application as Mobile Ad hoc 
NETwork (MANET) which is a self-organizing 
infrastructure less network, Vehicular Ad hoc 
NETwork (VANET) that utilizes driving cars as nodes 
in a network [38]. 
Rather than these applications it can be also applied in 
other purpose for instance military arena, provincial 
level, industry sector, Bluetooth etc. [39]. DC is the 
procedure of transforming an input source data  stream 
or  into  a  new  data  stream  i.e.  the compressed 
stream that has fewer bits [22].  Several common issues 
identified in NET comprises of restricted wireless 
choice, secret terminals, packet fatalities, route changes, 
heterogeneity in devices , power constraint in battery 
etc. [36]. Further the key concern includes energy 

conservation, unstructured network topology, 
scalability, low quality communications, resource 
constrained computation, hidden node crisis etc. [37]. 
Finally NET has no centralized authority, QoS, 
sufficient admission control and interference between 
the nodes [40]. 

    atients  mbulance 

Fig. 1.  Calamity Region Model 

In wireless networks, each node has undeviating radio 
link  to  further  nodes,  known  as  its  peers. Before 
efficient routing the nodes determine and recognize the 
network interface addresses (NIAs) of their neighbors 
called peer discovery. The problem is crucial in NET 
[21]. So far several techniques are proposed to resolve 
these issues that comprises of a dual authentication 
method to offer a high stage of security and prevent 
unauthorized vehicles incoming into the VANET [41]. 
Then a vibrant trust prediction model rooted in the 
historical behaviors of nodes is presented. This is then 
integrated with a Source Routing method named as 
Trust-based Source Routing protocol (TSR) [42]. 
Then a neighbor coverage-based probabilistic 
rebroadcast protocol is proposed for dropping routing 
overhead  in  NETs  [43].  A  procedure  for signal 
potency depending on tie availability calculation is 
utilized in Ad-hoc on demand Distance Vector 
(AODV)  routing.  Here  the  nodes  calculate
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approximately the link crack instance and hint the other 
nodes concerning the link discontinuities [44]. A 
directional routing and scheduling scheme (DRSS) is 
presented that enhance the energy effectiveness in 
consideration of congestion, safeguard and interruption 
[45].  Apart  from  this  WANET  suffer from  DOS 
attacks  comprising  black  hole  attack (BHA), 
grayhole attack, wormhole attack, byzantine attack etc. 
[50]. To overcome the security issues a hierarchical 
structure  rooted  in  chance  detection and usage 
control (UCON) skills is presented. The features of 
UCON tackle continuing attacks [12]. The reminder of 
the paper is as pursues section 2 facts the review on 
recent works describing the difference between the 
advantages and limitations of the existing works. 
Section 3 depicted the conclusion of the review tracked 
by the references. 

II. REVIEW ON RECENT WORKS FOR
LOSSLESS COMPRESSION

A. Medical Data Compression in WANET
Wagh et al. [2] described an application based on 
WANET which was deployed in calamity region. An 
AODV was used as routing protocol between the 
nodes. This AODV protocol was independent of any 
location information. Medical Data of Patient (MDP) 
was main entity of raw images of patients such as 
endoscopic  image. These images  are of large  size 
and use up lot of bandwidth of network and also 
decreases the lifetime of the Remote Medical 
Monitoring   (RMM)   system   was   introduced   for 
routing the health data of patients in the calamity region 
The proposed system comprised a set of apparatus that 
collected, compressed, and transmitted compressed 
health data to the base station via WANETs. 
Dutta and Tanima [3] discussed about WANETs that  
is   composed   of   small   nodes   sprinkled   in 
calamity   region.   The   nodes   were   capable   to 
wirelessly broadcast the composed health data to the 
base stations. To tackle this concern, an optimization 
based  health  DC  method,  was proposed which was 
vigorous to transmission errors. Then a fuzzy-logic-
based route selection procedure was given to distribute 
the compressed data that maximized WANETs lifetime. 
The technique does not use any geographical 
information. 
Cho et al. [9] described about health information 
systems   that   were   striving   towards   observing 
models to concern patients through Electrocardiogram 
(ECG) signals. Conversely, there were   limits   for 
instance   data   distortion   and restricted bandwidth. 
Hence this research alerted on compression. Few 
researches developed a compression algorithm  for 
ECG  data  transmission. Moreover  this  work 
presented  an  algorithm Encoded Data Lempel–Ziv–
Welch (EDLZW) for ECG data transmission. 

B. Security Issues
Nogueira et al. [1] described about raising reliance of 
citizens on critical applications and wireless networks 
to assure protected and dependable service operation. 
To maintain network operations and security 
requirements of serious applications,  SAMNAR,  a 
Survivable  Ad  hoc  and Mesh Network Architecture 
was presented. It provides protective, reactive and 

liberal security mechanisms to essential services under 
attacks. SAMNAR  was   used   to   devise   a   path 
selection method for WANET routing. 

Yao et al. [26] discussed secure routing in a multihop 
WANET in front of eavesdroppers. The locations of the 
eavesdroppers were molded as a homogeneous Poisson 
point process (PPP) and the source-destination pair 
was aided by middle relays by the decode-and-
forward (DF) policy. To assist finding a key to secure 
routing, estimation of the SCP was derived. A revised 
Bellman-Ford algorithm was adopted to find the 
optimal path. 
Cai et al. [27] focused on relay transmission for secure 
communication of a confidential message in the 
existence of eavesdroppers. The source- destination pair 
can be potentially aided by relays. For a random relay, 
precise expressions of secure connection probability for 
both colluding and non- colluding   eavesdroppers 
were   derived.   Further obtain lower bound 
expressions on the secure connection probability. These 
lower bound expressions, was used to proposed a relay 
selection approach to progress the secure connection 
probability. 
Xu  et  al.  [28]  depicted  Physical  Layer  Security 
(PLS) in wireless communication systems. The 
amalgamation of PLS and QoS for route choice in 
multi-hop WANETs remains a technical issue. This 
work focused on a multi-hop WANET with two 
transmission plans like amplify-and-forward (AF) and 
decode-and-forward (DF), and discovers the route 
selection with the deliberation of both security and 
QoS. 
Kulkarni et al. [30] discussed the knowledge sent in 
dynamic   network   is   named   Delay   Tolerant 
Network (DTN). One main concern on this network is 
security. This work is centered on the shield issues 
associated with DTN routing protocols. The routing 
in DTN is an issue, resulting in non-functioning of 
routing protocols, non efficient network, and it’s 
supposed to routing tough to shield against attacks of 
malicious activities, to absence of centralized authority 
in DTN. 
Kiskani et al. [31] described about caching that intend to 
store data locally in some nodes within the network to be 
capable to recover the contents. However, caching in the 
network did not believe secure storage. In this work, a 
decentralized secure coded caching approach was 
proposed. Here nodes only broadcast coded files to 
evade eavesdropper wiretappings and defend the 
consumer contents. Here random vectors were used to 
merge the contents by XOR operation. The proposed 
coded caching method was modeled by a Shannon 
cipher scheme to prove that coded caching attain 
asymptotic secrecy. Hence by the proposed scheme, any 
content can be retrieved by choosing a random path. 

Xu et al. [32] studied the secure optimal QoS routing 
(SOQR) in WANETs based on the PLS techniques. 
Specifically, a multi-hop WANET was considered with 
malicious eavesdroppers and cooperative jammers, and 
formulates the SOQR as an optimization problem. 
First closed-form expression was derived of connection 
outage probability (COP) and secrecy outage 
probability (SOP) for any given end-to-end path, which 
serve as the performance metrics of communication 
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QoS and transmission security. Then, the minimum 
COP conditioned on that SOP was explored below a 
pre- specified threshold and attain the corresponding 
achievable power allocation approach. With the aid of 
study of a given path, further SOQR algorithm was 
proposed which selects the secure path between a pair 
of source and destination nodes. 
Zhang et al. [48] addressed the issue of recognizing and 
dividing misbehaving nodes that reject  to  forward 
packets  in  multi-hop  NET.  An Audit-based 
Misbehavior Detection (AMD) was developed that 
isolated both continuous and selective packet droppers. 
The AMD system integrated trustworthy route 
discovery, reputation management, and misbehaving 
nodes identification based   on   behavioral   audits. 
AMD   also   notice selective dropping attacks when 
end-to-end traffic was encrypted and is practical to 
multi-channel networks. 

C. Algorithm for Detecting Attacks in WANET
Shu et al. [46] described about link error and wicked 
packet dropping are two sources for packet losses in 
multi-hop WANET. In this work insider- attack case, 
whereby malicious nodes (MN) use their information of 
the communication context to drop serious to the 
network performance was explored. To advance the 
detection accuracy, we propose to develop the 
connection between lost packets. Moreover, to 
guarantee truthful computation of these correlations, a 
homo-morphic linear authenticator (HLA) was 
developed based public auditing architecture that allows 
the detector to confirm the honesty of the packet loss 
information. A packet-block-based mechanism was also 
proposed to   diminish   the   computation   overhead 
of   the baseline scheme. 
Baadache et al. [49] described that in multi-hop 
WANET, nodes not in straight range rely on 
intermediate nodes to correspond. To protect its limited 
resources, an intermediate node drops packets, instead 
of forwarding them to its successor. In this work, this 
BHA was dealt, by proposing an authenticated end-to-
end acknowledgment based approach. 
Lee et al. [53] depicted the routing misbehavior of 
WANET where nodes were not forwarding messages 
properly. Once the attack was launched, nodes in the 
network were not capable to send messages. To detect 
the attack, previously a watchdog method although was 
employed which is not efficient with high false positive 
ratio. Here, a mechanism based on routing misbehavior 
was proposed. It detected attacks and solved the 
issues in existing watchdog. 
Soleimani et al. [56] since WANET have no centralized 
infrastructure  and  management;  they are vulnerable to 
several security threats. Malicious packet  dropping  is 
an  attack  in  these  networks where an adversary node 
attempts to drop packets in its place of forwarding 
them to the next hop. In this work, a dynamic trust 
model was proposed to protect  network against this 
attack.  Here, a node trusts all immediate neighbors 
originally. Getting feedback from neighbors' behaviors, 
a node updates the corresponding trust value. 
Koh et al. [57] presented a phantom-receiver- based 
routing scheme to improve the anonymity of each 
source-destination  pair  while  using  a modifiable 
amount of overhead. Also this included conventional 
network   coding   and   opportunistic routing to leak 

contextual privacy and to mitigate vulnerability.  Also 
the  destination was  allowed  to anonymously submit 
an acknowledgment to the source. 

Chen et al. [58] described the feature of non- 
infrastructure support in WANET that experience 
diverse attacks. Besides, user authentication was the 
original safety barrier in a network. A mutual trust was 
accomplished by a protocol that enabled 
communicating parties to authenticate each other at the 
same time and to swap session keys. Thus, a user 
authentication scheme based on the self- certified 
public key system and elliptic curves cryptography was 
proposed. Hence, a two-way user authentication  and 
secure  session  key  agreement was attained. 
Sneha, C. S., and Bonia Jose [59] described about 
packet loss which is an issue rooted by malicious 
packet dropping. It is hard to separate the packet 
loss  owing  to  link  errors  and  malicious  dropping. 
Here are mechanisms which spot the malicious packet 
dropping by correlation between packets. An auditing 
architecture based on homomorphic linear authenticator 
was used to guarantee the proof of reception of packets. 
Also a reputation mechanism based on indirect 
reciprocity was used to guarantee the forwarding of 
packets at each node. 
Shrivastava et al. [60] portrayed the infrastructure-less 
characteristic of NET that has issues like routing, MAC 
layer, security etc. One of them is security issue which 
needs more concern. Vampire attacks (VM) modify 
targeted packets. It does so by preparing long routes or 
misguiding the packets. MNs employ fake messaging 
affecting the bandwidth and node battery power. 
Routing and network resources acquire protection from 
VM; an approach   was   proposed   to   discover 
malicious routing packets.  The  proposed approach 
uses  the packet monitoring technique to discover 
malicious packet in the network. 

D. Algorithm for Detecting Vampire Attacks

Vasserman et al. [4] focused on security that payed 
attention on denial of communication at the routing. 
This paper explored resource depletion attacks at the 
routing protocol layer, which enduringly hinder 
networks by draining nodes’ battery power. These VA 
were not specific, but rely on the  properties  of 
numerous  classes  of  routing protocols. It was 
identified that all inspect protocols were susceptible to 
VMs, which are shocking, hard to notice, and were 
simple to hold out using as fewas  one  malicious 
insider  sending  only  protocol- compliant messages. 

Umakanth, B., and J. Damodhar [5] researched on 
ever more approved ideas from wireless 
communications. In this paper routing protocols, 
concern  from  attack  yet  those  designed  to  be 
secure, require protection from these attacks, called 
VMs. An Energy Weighted Monitoring Algorithm 
(EWMA)  method  was  proposed  to  combine  the 
break rooted by vampire during the packet forwarding 
phase. 
Vijayanand, G., and R. Muralidharan [8] discussed 
about ad hoc sensor wireless networks. The security 
work focused on denial of communication at the 
routing access control levels. The attacks which were 
focusing on routing protocol layer were known as 
resource depletion attacks. This attack causes the 
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collision of persistently stopping the networks by 
draining the node’s battery power. These VM were not 
impacting any exact kind of protocols. Finding of VMs 
in the network was not an easy one. A simple vampire 
presenting   in   the   network   increased network wide 
energy usage. 

Raji priyadharshini et al. [10] described the wastage 
of energy at each sensor nodes. Energy was one of the 
factors in view of sensor nodes. Wireless sensor 
networks (WSN) require clarification for conserving 
energy level. One type of attack called VM, which 
occur at network layer. It leads to resource depletion at 
each sensor nodes; by demolishing battery power. It 
broadcasts a small complaint messages to disable a 
whole network, making it difficult to detect and 
prevent. Existing protocols were not focusing on this 
VM happening on routing layer, hence there exist two 
types of attacks namely, carosuel and stretch attack. 
New PLGP protocol, a valuable and secure protocol 
was proposed with the key management protocol called 
Elliptic  Diffie-Hellman  key  exchange  protocol  to 
evade VM. 
Anand et al. *4+  depicted WSN in today’s world are 
the means of communication. These contain nodes t act 
as transmitter and receivers were prone to attacks 
leading to losses. The resource depletion attack that was 
called VM drains out the energy. These attacks were 
protocol compliant, they were easy to implement. Since 
they were orthogonal they can intrude into any routing 
protocol. They distress the   whole   network   causing 
energy   loss.   The proposed  method  notice  the 
occurrence  of  VM shows the energy consumption. 
Kwon et al. [34] studied secure communication by 
the combined approach of game theory and stochastic 
geometry, where legitimate transmitters and 
eavesdroppers are distributed in space. Two scenarios 
were considered to the Eve tier's strategy: I)  the Eve 
tier  activate  all its  nodes to maximally eavesdrop 
the  confidential  messages  of  the  Alice tier; and II) 
the Eve tier activates only a piece of its nodes to 
maximize its energy efficiency (EE) in eavesdropping 
according to the Alice tier's node activation. In Scenario 
I, an irregular optimization scheme was proposed that 
maximizes the secrecy EE of the Alice tier by 
calculating the node-activation probability, the 
confidential message rate, the redundancy rate, and the 
count of active antennas. In Scenario II, an energy-
efficient node activation game was given between the 
Alice tier and the Eve tier, where the former and the 
latter control their node-activation  probabilities  to 
maximize  the secrecy EE and the eavesdropping EE. 
 

E. Security Issues in MANET
Turkanovid et al. [13] discussed the distinguishing 
features  of  MANETs,  with  dynamic  topology  and 
open wireless medium, may guide to MANETs anguish 
from security vulnerabilities. In this paper, a trust 
management scheme was proposed that enhanced the 
security. Here the trust model has two components: 
trust from direct and indirect observation. With direct 
observation, the trust value was derived by Bayesian 
inference, a type of uncertain reasoning. Conversely, 
with indirect observation, also called secondhand 
information attained from neighbor nodes of the 
observer node, the trust value was derived using the 

Dempster- Shafer theory (DST), a type of uncertain 
reasoning. 
Movahedi et al. [14] depicted that trust management to 
conduct node' transactions and set up management 
interactions in MANETs. Lack of centralized 
management, severe resource constraints, and network 
dynamics make trust management a risky task. In this 
work, diverse trust management frameworks geared for 
MANETs was presented, that hold existing attacks 
misleading trustworthiness computation to misinform 
trust- based network operations. Moreover, a holistic 
classification was proposed. For each framework, an 
approach  was  used  to  explain  the  trust  model, 
taking each component for trust management as a 
instruction. 
Dhananjayan et al. [16] depicted secure data transfer 
against the malicious attacks in MANET. The 
requirement of positional information update of the 
nodes in AODV protocol recommend less trust level 
between the  nodes. A trust-aware ad-hoc routing 
(T2AR) protocol was proposed to advance the trust 
level between the nodes. This method modified the 
conventional AODV routing protocol by limitations 
of trust rate, energy, mobility based malicious behavior 
prediction. The packet sequence ID matching from  the 
log  reports of  neighbor nodes conclude the trust rate 
avoiding the malicious report generation. 
Muthuramalingam, S., and T. Suba Nachiar [17] 
described trust based models that present security. 
Here, two schemes namely, direct and indirect 
observation based trust evaluation were proposed. 
Initially, the network was formed to investigate the 
security. The utilization of full probability model in 
Bayesian interface evaluated the trust from the 
observer node in direct observation scheme. 
Alternatively,  the  neighbor  hop  information  was 
used in the derivation of trust value in indirect 
observation scheme. An extra type of uncertain 
reasoning called Dempster-Shafter theory calculated 
the   trust  value   after  the  observation  schemes. 
Finally, the Dijkstra's algorithm establishes the routing 
process on the basis of shortest path. 
Ahmed et al. [18] debated secure data dissemination 
that is a tricky task in MANET. This paper proposed 
Flooding Factor based Framework for Trust 
Management (F3TM). True flooding approach was 
exploited to recognize attacker nodes based on the 
computation of trust value. Route Discovery 
Algorithm was urbanized to determine a path for data 
forwarding using Experimental Grey Wolf algorithm 
for authenticating network nodes. Enhanced Multi-
Swarm Optimization was used to optimize the delivery 
path. 
Ullah et al. [19] figured trust recommendations, 
having a pivotal role in calculation of trust and hence 
confidence in peer to peer (P2P) environment. 
Therefore, mitigation of dishonest trust 
recommendations was predetermined as a challenging 
research issue in P2P systems (esp in MANET). To 
gratify these challenges, “intelligently Selection of 
Trust Recommendations based on Dissimilarity factor 
(iSTRD)” was devised.   iSTRD develops   personal 
experience of an “evaluating node” in combination 
with majority vote of the recommenders. 
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Wei et al. [20] proposed a trust management scheme 
that enhanced the security in MANETs. The proposed 
trust management scheme has two components:  trust  
from    direct    and    indirectobservation. With direct 
observation from an observer node, the trust value is 
derived using Bayesian inference, a type of uncertain 
reasoning. Alternatively, with indirect observation, 
also called secondhand information attained from 
neighbor nodes  of  the  observer  node,  the  trust 
value  is derived by the Dempster-Shafer theory 
(DST), an additional type of uncertain reasoning 
derived by an indirect method. 
Singh et al. [24] debated the design of routing protocol 
with energy efficiency and security is a difficult 
mission. To conquer this challenge, energy- efficient 
secured routing protocol was proposed. To offer 
security for both link and message without relying on 
the third party, security was provided by a secure link 
for routing using Secure Optimized Link State  Routing 
Protocol.  Each  node  decides multipoint relay nodes 
amongst the set of one-hop neighbors, so as to reach all 
two-hop neighbors. The access control entity authorizes 
nodes announcing the   node   identification   to   the 
network.   After selecting the link, on necessity of a 
new route, check nodes’ power status in its routing 
table and then accordingly arise a route. Then, execute 
group key distribution using the generated keys. The 
group key can be distorted occasionally to evade non- 
authorized  nodes.  Then,  offer  communication 
privacy for both message sender and message recipient 
using Secure Source Anonymous Message 
Authentication Scheme. 
Poongodi, T., and M. Karthikeyan [51] depicted BHA 
which captures the route from source to destination by 
sending reply with largest sequence number and 
smallest hop count. In this paper, a technique using 
Localized Secure Architecture for MANET  (LSAM) 
routing  protocol  was  proposed to discover and avoid 
co-operative BHA. Security Monitoring Nodes (SMNs) 
would be activated only if the threshold value was 
exceeded. If MNs were identified, other SMNs in its 
proximity area are intimated to isolate the MNs. 
Kaliappan et al. [52] discussed the challenges of 
MANETs to different security attacks. Because of 
centralized administration lack, secure routing was 
challenging in MANETs. Game theory was employed 
as a tool to analyze, formulate and crack selfishness 
issues   in   MANETs.   This   work   used   a 
Dynamic Bayesian Signalling Game to analyze strategy 
profiles for regular and MNs. The Payoff to nodes for 
motivating the particular nodes involved in misbehavior 
was calculated. Regular nodes observe endlessly   to 
assess   their   neighbors   by   belief evaluation and 
belief updating system of the Bayes rule. 

F. Security Issues in Adhoc Networks
Tan  et  al.  [15]  discussed that  NET  suffer  from 
various attacks in the data plane. To secure the data 
plane of NET, a trust management system was 
proposed. Fuzzy logic was employed that formulate 
imprecise empirical knowledge, and then estimate the 
path trust value. Fuzzy logic with graph theory was 
adopted to construct a trust model for computing the 
node trust value. To defend attacks to trust 
management systems, a filtering algorithm was 
proposed. A trustworthiness decay method was also 
designed to  resolution the conflict about the 

decaying   historical   trust   value   in   a  trust-based 
routing assessment. Additionally, a trust factor 
collection approach was proposed to guarantee that the 
trust management system was attuned with further 
security  primitives.  Finally,  the  proposed trust 
management system was integrated into the optimized 
link state routing protocol. 
Xu et al. [29] expresses PLS in NETs. To concentrate 
on these issues, this paper explores the PLS-aware 
routing and performance tradeoffs in a multi-hop NET. 
For any end-to-end path first, derive its connection 
outage probability (COP) and secrecy outage 
probability (SOP) in closed-form, which provide 
performance metrics of communication QoS and 
transmission security. Based on the closed-form 
expressions, the security-QoS tradeoffs to minimize 
COP (resp. SOP) conditioned on that SOP (resp. COP) 
was guaranteed. 
Adams et al. [33] focused on friendly jamming which 
is a PLS technique that utilizes extra available nodes 
to   jam   any   eavesdroppers.   This   work considers 
the use of additional available nodes as friendly 
jammers to improve the security of a route through a 
wireless area network. One of the unresolved technical 
challenges is the combining of security metrics with 
typical service quality metrics. This work considered 
routing issues through a D2D network while jointly 
minimizing the SOP and COP, using friendly jamming 
to improve the SOP of each link. The jamming powers 
were determined to put nulls at friendly receivers while 
maximizing the eavesdroppers power. Then the route 
metrics were derived, and the problem was framed as a 
convex optimization problem. Also an auxiliary 
variable was considered  to  tune  the  optimization 
between the two metrics.  

G. Security Issues in VANET
Faghihniya et al. [23] conferred security in VANET acts 
critical role. AODV routing protocol was a reactive 
routing protocol. Using of broadcast packets in the 
AODV route detection phase root it is tremendously 
vulnerable beside DOS and DOS flooding attacks. The 
method proposed here is Balanced   AODV   (B-AODV) 
since   it   expects   all network nodes act usually. If 
network nodes were away of regular activities then they 
acknowledged as MN. B-AODV was designed with 
subsequent feature: (1) The exploit of adaptive threshold 
according to network conditions and nodes behavior (2) 
No additional routing packets was used to verify MNs 
(3) Perform discovery and avoidance operations
autonomously on each node (4) Perform discovery and
avoidance operations in real time (5) No need for
promiscuous mode. This technique for discovery and
avoidance flooding attack uses average and standard
deviation.
Krundyshev et al. [25] discussed information security
problems in VANET. This examined routing attacks on
dynamic networks, in which a MN supply fake routing
information by promoting itself having shortest path to
the source node and then deny the traffic from the source
node. An approach to offer security for VANET by
swarm algorithms of artificial intelligence was proposed.
Li et al. [47] discussed the security and privacy
challenges posed by VANETs. The honesty of VANETs
was enhanced by addressing both data trust, and node
trust. In this paper, an attack-resistant trust scheme
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(ART) was proposed that detect and cope with cruel 
attacks and also assess the honesty of both data and 
mobile nodes in VANETs. Data trust was  evaluated  by 
the  data  sensed  and  collected from numerous vehicles; 
node trust was assessed in two dimensions. 

Mokdad et al. [54] discussed VANETs that are 
considered as NETs with changed topology, making 
complicated resource management and open some 
beaches in security. Particularly on the Physical and 
MAC layers that were more vulnerable. Thus, it is 
not easy to know when transmitted data were not 
delivered  to  the  destination,  if  this  is  due  to  an 
attack. In this work, an algorithm DJAVAN (Detecting 
Jamming Attacks in VANET) was proposed to identify 
a jamming attack. 

He et al. [55] guaranteed secure communication in 
VANETs must be dealt with before their deployment. 
The    conditional    privacy-preserving authentication 
(CPPA) scheme was appropriate for solving security 
and privacy-preserving problems, since it tackles both 
mutual authentication and privacy protection. To 
achieve better performance and reduce computational 
complexity, the CPPA scheme design without bilinear 
paring for the VANET environment becomes a 
challenge. To address this, a CPPA scheme was 
proposed for VANETs without bilinear paring. 

TABLE I.         DESCRIPTION OF EXISTING MEDICAL 
DATA COMPRESSION 

Technique 
Merits Demerits 

Remote 
Medical Energy 

efficiency 
secur
ity 

Monitoring 
(RMM) system 

[2] 

Fuzzy 
logic 
based 
route 
selection 
technique
[3]

Robust, 
High 

Security, 
hardware network 

lifetime 
implementatio
n 

Survivable 
Ad hoc Security, low 

cost 

Network and Mesh 
network 

performance,
Architecture
[1] survivability 

Secure 
Connection Secure 

routing
benchmark Probability

[26] 

III.CONCLUSION

This paper presented a review on the DC and 
transmission techniques in NETs. Several issues 
occurred in NETs such as connectivity issues, DC 
and data transmission issues, security or authority 
issues, energy issues, lifetime issues, power issues, 
QoS issues, network bandwidth issues, routing issues 
etc. are analyzed and reviewed. The advantages and 
limitations of  the  works  are  discussed. Thus this 
survey helps to encourage the research community to 
address the issues identified in WANET. Hence 
finally, some guidelines are given on the open 

challenges that have not been addressed or where 
more research is needed. Thus the future works focus 
on the issues that are further identified. 
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Abstract  - In the adjacent feature, it is imagined that 
vehicular Ad hoc networks (VANETs) will utilize long- 
distance communication performances, for instance 
cellular networks and Worldwide Interoperability for 
Microwave Access (WiMAX), to get instant web access for 
creating the media among vehicles and stable street side 
infrastructure. In addition, VANETs will also utilize short-
distance message strategies, such as Dedicated Short-
Range Communications (DSRC) and Wireless Fidelity 
(Wi-Fi) to performing short range communication among 
vehicles in an imprompt way. During this process a few 
issues identified: difficult to guarantee all nodes, Traffic, 
empower gathering, communication authentication, low 
computational cost, better dependability Furthermore a 
few issues exist with these current techniques. This work 
surveys some current algorithm their advantages and 
confinements identified with the current works in 
information compression and transmissions and 
furthermore give directions to future research and 
improvement. 

Keywords  -  Wireless  Fidelity,  MANET,  GPS, 
Propagations-GEDIR 

I. INTRODUCTION

Vehicular Ad Hoc Networks (VANETs) have appeal to 
the consideration of numerous researchers, for the 
capability of giving different applications, such as 
vehicle security related services, [1] VANETs are 
particular sort of short-extend wireless communications 
MANETs. The vehicles in VANETs act as a node, 
connecting to one other to shape a network. Each 
contributing vehicle has programme skills. [4] Many 
vehicle manufacturers have outfitted their new vehicles 
with worldwide situating systems (GPSs) and wireless 
communication devices. [10] 
The measure of vehicles has exponentially increased 
wherever on  the  planet, causing genuine  traffic 
congestion. The congestion may result in an increase in 
street accidents and reaction times of emergency 
vehicles. Typically, emergency vehicles use alarms and 
lights to caution street clients about their presence and 
appearance. People on foot and vehicle drivers may 
wrongly decipher the appearance direction of the 
emergency vehicle because of some echo signals, in this 
way moving into its way and exacerbating the traffic 
circumstance. In any action, when they correctly 
decipher the way of the emergency vehicle, they might 
be in substantial traffic congestion or holding up at an 
intersection and thusly not in a situation to offer 
approach to them [7]. 
Traffic accidents and jams are causing passing’s and 
misuse of fuel and productive hours [1] .These statistics 
could be reduced by spreading upcoming traffic data in 

a timely  way  utilizing  robotized  process  in   vehicular 
specially appointed networks (VANET) [8]. 
One of the most important objectives of VANETs is to 
give security applications to travelers. What's more, 
VANETs give comfort applications to clients (e.g., 
mobile internet fields, and climate data) [10]. 
Vehicles as mobile hosts can connect with onenew 
directly if and just if their Euclidean distance isn't longer 
than the radio spread range. Each vehicle right now as a 
host as well as a switch. Using DSRC empowers a wide 
assortment of driver-helping applications such as V2V 
and vehicle-to-side of the road (VRC) informing of 
traffic and accident data just as permitting timely and 
shrewd communication to improve street security and 
traffic Stream [9]. 
The key know-how’s for VANETs, called V2V 
communications, include the networking of vehicles and 
other communicating procedures, e.g.,(RSUs). Force 
control is the way to keep up the better connectivity of 
networks among devices, which is utilized for VANETs. 
Be that as it may, dissimilar to the current mobile 
impromptu networks, VANETs have a great deal of 
characteristics, such as broadcasting, arbitrary node 
versatility, time-space uncertainty transmission, and 
interference [11] 
Routing in VANETs is a challenging undertaking 
because of high-speed versatility and dynamic network 
topologies. Low delivery latency and high delivery share 
are  two  key  objectives  in  the  intention  of  routing 
structures   in   VANETs,   where   the   delivery 
latency specifies the time it takes to send a message to 
the destination  and  the  delivery  ratio  is  the  ratio  of 
the quantity successfully conveyed messages to  the  all-
out number of messages [32]. 
Modern ITS applications can be isolated into two 
significant categories; to be specific, on-street traffic 
security   applications   and   infotainment   applications. 
Traffic wellbeing application includes traffic checking 
through cooperative informing, insinuating visually 
impaired curve street, forestalling collision through 
automatic electronic break system, on-street constant 
traffic based traffic light operation and traffic light data 
in read system [33]. 
A fuzzy-based trust prediction method has to implement  
in   the   way   development   in   vehicular impromptu 
networks. In the calculated style, each vehicle 
representations  the  trustworthiness  of  the  immigrants 
select   the   transfer   nodes   that   can   be   utilized for 
information transmission and the election of the 
fitting way for routing in vehicular specially appointed 
network condition [31]. 
A-Applications of Vanets:

VANETs are characterized by an collection of
promising functions and services. A few technical
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reports built up by models bodies and modern groupings 
list many applications that will in the end be sent later 
on. We will recognize three classes of applications: 
wellbeing related, traffic-related, and infotainment. 
These classes are described as follows: 
1) Security Related Applications:
The decrease in the number of individuals harmed or
executed on the streets is one of the primary inspirations
for the advancement and the investigation of VANETs.
This category contains all the applications that mean to
improve street wellbeing. These applications are then
proposed to improve the vision field of the driver
offering a driving guide to it. The driver can accordingly
anticipate and react to make the driving experience more
secure. For instance, it very well may be educated that a
vehicle has damaged  the  red  traffic  light  or  a  person
on  foot  is crossing the street.
2) Traffic-Related Applications:
This category includes applications that utilization
between vehicular communications to share traffic data
between vehicles so as to enhance the driver experience
and streamline the traffic stream. Different scenarios can
be  conceived  for  this  category  like  the  cooperation
between vehicles to facilitate the section of emergency
vehicles.
3) Infotainment Applications:
This category includes all applications that furnish
drivers with data, diversion and promotions during their
excursion such as custom data services, Internet access,
and video spilling and record sharing. Since they are tied
in with offering extravagance services to drivers, these
applications are not delay delicate applications and can
endure delays [14].
Communication based control within vehicle
networking  and  vehicles  cooperate  among
themselves (i.e., the vehicle can communicate with a
vehicle before it or even with vehicles out of its line)
structure amicable lines to stay away from accidents
[24].

II SURVEY ON RECENT WORKS FOR 
VEHICULAR ADHOC NETWORKS 

A. Review on Message Propagation VANETS:
Zhou, Huan, et al. [1] VANETs embrace the periodical
broadcast to scatter notice messages. The broadcast way
carries the issue of how to set the appropriate message
lifetime for the spread of the notice message. To tackle
the previously mentioned issue, Vanet work embraces
the accompanying four stages to examine the occasion
driven admonition message spread process and propose
an appropriate communication period for the Vehicle-to-
Vehicle (V2V) network. From the outset, an analytical
model was proposed to investigate the occasion driven
admonition message proliferation process in a connected
network, and  along these lines  guarantee it  is  hard  to
secure total nodes in the ZOR presence in a similar
segment. Next, an analytical model was proposed to
investigate the occasion driven admonition message
proliferation  process  in  an  apportioned  network,  and
afterward the probability of conveying notice messages
to all nodes in the ZOR for different traffic conditions is

determined. Moreover, to reduce redundancy caused by 
multi-jump broadcast, a direction-mindful broadcast 
protocol was proposed for the parceled network 
according to the proposed analytical models. The 
occasion driven admonition  message  engendering 
process  in  VANETS was investigated. 
Zhou, et al [2] described to break down the notice 
message proliferation process and recommend an 
appropriate message lifetime for the V2V network, first 
propose analytical models to contemplate the notice 
message spread process in the connected and 
apportioned network. At that point, in view of the 
proposed models, determines the delivery probability 
under different traffic conditions. Vehicle thickness, 
speed and perilous time. Investigated the admonition 
message spread process in VANETS, which can  be  in 
the  connected or  parceled networks. At that point, in 
light of the proposed models, have determined the 
delivery probability under different traffic conditions. 
Vijayakumar et al. [3] proposed another CPAV 
validation arrangement for secure vehicular message in 
VANETs which  is  shaped  through  IoT.  In  the 
CPAV authentication scheme, a RSU can effectively 
authenticate vehicles in a mysterious way before giving 
security related messages to vehicles. The CPAV 
authentication scheme not just gives the unknown 
authentication low certificate and mark verification cost 
which is basically required in the VANET applications, 
yet in addition gives an efficient conditional privacy, 
tracking mechanism to uncover the genuine personality 
of the malicious vehicle for enhancing the  efficiency  of 
the VANET  system.  The  proposed CPAV 
authentication scheme also gives better efficiency 
regarding quick verification on certificates and marks 
than the recently announced schemes than the before 
described patterns BLS, ECPP, CAS, GSB and KPSD. 
Sugumar, et al. [6] built up a trust-based authentication 
scheme for cluster-constructed VANETs. In view of this 
At that point, each vehicle is checked by a lot of 
verifiers, and the messages are carefully marked by the 
sender and encrypted utilizing a public/private key as 
distributed by a trusted power and decrypted by the 
ending station. This verifies the character of sender just 
as receiver in this way giving authentication to the 
scheme. 
Eckhoff et al.[12]introduced a model of a best in class 
attacker  utilizing  a  multi-target tracking  algorithm and 
applied this model in broad computer simulations 
utilizing both recreated vehicle development and 
genuine traces. The examination bolsters our discoveries 
that, under sensible presumptions about a foe's 
capability, local privacy is neither required nor can it be 
achieved without compromising traffic wellbeing 
Roca, Damian, et al. [13] proposed a technique using the 
network state data (i.e., the nodes versatility examples 
and link quality) to overcome flimsy communication in 
the  haze computing and  SDN-based connected vehicle 
condition. At that point manufactured a campus network 
utilizing the SUMO test system and executed the mobile 
SDN condition by modifying the Wifi. 
Hassan, Ahmed Nazar, et al. [15] Multi-metric 
Geographic Distance Routing  (M-GEDIR) protocol  for 
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vehicular   network   has   been   introduced.   M-GEDIR 
depends on next jump vehicle selection from dynamic 
sending district considering various metrics. The 
security territory and unsafety region have been resolved 
for ideal next bounce vehicle selection. The outage 
probability of wellbeing and unsafety vehicles has been 
assessed to abstain   from   selecting   unreachable 
vehicle.   Future position has been evaluated for all 
unsafety vehicles to stay away from shaky vehicles. The 
utilization of weighting  factors  has  empowered  M-
GEDIR  to  select ideal vehicle resulting in higher 
throughput. It also reduces jump count without affecting 
the nature of connectivity resulting  in  lower  start  to 
finish  delay.  The  accurate routing decision of the 
proposed protocol reduces the probability of link 
disappointment resulting in lower pace of way 
disconnection. The performance of M-GEDIR with 
shifting vehicle speed and thickness has been assessed 
and compared with best in class protocols as far as 
throughput, link disappointment, and start to finish 
delay. 

B. Features of VANET
Liu, Jiaqi, et al. [17] Examined VANET, a sub-class of
MANET and  is  increasingly well known in  advancing
street wellbeing and Smart City applications. in
particular, the better information sending have been
discussed and furthermore introduced another
cooperation approach dependent on Mobile Social
Networking (MSN) alongside the  conventional
cooperation  approaches.  Each cooperation approach
holds its own features, criteria and drawbacks.
Tomar  et  al.[18]  had  predicted  the  position  and
velocity of the vehicle through GPS and estimated the
equivalent with the assistance of GPS technology. At
that point, the best estimation of the vehicle parameters
is done through Kalman channel by converging of the
two probability thickness function of the estimation and
estimation information of vehicles.
Kumar et al.[19] discussed about the Vehicles are
assembled with RHET partitioning region covered by
hand-off node in RHETBP, transfer nodes are decided
utilizing equation WT in each region for next jump, and
file   recipe   can   be   utilized   to   limit   link   delay.
Consequently, the number of hand-off nodes is reduced,
and redundant message is reduced, as well. So the street
accident message can be quickly spread in different
directions along different streets around the accident
node. RHETBP doesn't utilize periodic beacons, and
neither keeps up the posting of neighbors for
identification of street  intersections, which
dramatically reduce  network overhead, decrease
holding up delay and sending node ratio, and improve
coverage rate.
Wu,et al [20] described a RSU-based effective channel
access pattern for VANETs below high traffic and
portability  conditions.  It  dynamically  adjusts  the
contention window of each vehicle dependent on its
cutoff time of takeoff from the scope of RSU.
Goudarzi, et al [23] proposed to stay away from channel
congestion and to achieve accuracy. Right now,
parameters including traffic thickness, vehicle status and
location status are considered as data sources. To cover

the different conditions of traffic thickness, another 
model by  performing  fuzzy  logic  to  detect  the 
thickness  of traffic. 
Balico et al [24] VANET has unsteady wireless channel 
quality, which is affected by a few factors (e.g., road 
construction, street conditions, vehicle type, and vehicle 
speed). 

i. A node that gives a consistent force stream that
the motor backings. Space vehicle carriers can
guarantee the antenna measurements and extra
communication gear, yet in addition have solid
computing force and storage capacity.

ii. ii) The node moves with a certain consistency:
it just has  two-route  development  along  a
one-dimensional single path.

Zheng, et al [25] analyzed a multi-source data 
combination approach to detect counterfeit emergency 
messages, in which each vehicle utilizes its on-board 
sensor information and received beacon messages to 
perceive the traffic condition and calculates its 
conviction on credibility for received emergency 
messages. Also, the proposed approach gives enhanced 
robustness against collusion attacks by coordinating an 
abnormality detection mechanism in which a clustering 
algorithm is performed to sift through the colluder 
whose conduct veers off to a great extent from others. 
Banani, et al. [26] discussed the location and direction 
of  the  sender,  just  as  nearness  (i.e.,  messages  from 
vehicles that are probably not going to cause an 
accident). Compared with other existing schemes, the 
examination results   show   that   the   proposed 
scheme   can   verify messages from close by vehicles 
with lower between message delay and reduced packet 
misfortune and in this manner gives high level of 
consciousness of the close by vehicles. 
Ji, Xiang, et al [27] described a novel clustering 
algorithm dependent on the data of course arranged by 
vehicular route systems. Including course data into 
cluster mechanism isn't minor because of two issues: (I) 
dependability is a property of time as opposed to 
position, (ii) course assorted variety may cause high re-
clustering overhead at street intersections. To address 
the main issue, we propose a function to quantitatively 
calculate the covering time among vehicles dependent 
on course data, with which a novel cluster head selection 
metric is designed. 
Gurung, et al. [29] described the Balanced AODV (B- 
AODV) because it expects all network nodes carry on 
regularly. If network nodes are out of the ordinary 
conduct (an excessive amount of course request) at that 
point they identified as malicious node. B-AODV is 
addressed with following features: (1) The utilization of 
versatile limit according to network conditions and 
nodes conduct (balance record) (2) Not utilizing extra 
routing packets to detect malicious nodes (3) Perform 
detection and anticipation operations autonomously on 
each node(4) Perform detection and avoidance 
operations continuously (5) No requirement for 
promiscuous mode. 
Medani et al [30] had proposed "Balances Table Robust 
Broadcasting" (OTRB) algorithm. Right now, to each 
node communicates with its vicinity, a lot of nodes is 
selected to spread the time data over the whole network. 
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The proposed time synchronization protocol is all 
around adjusted  to  arbitrary  network  topology 
changes,  high nodal velocity while offering great 
precision and robustness against nodal disappointment 
and packet misfortune. 
C. Vanets Localization Techniques
Hassan, et al [33] described IVD based connectivity
mindful  routing  (Ivd-CAR)  for  enhancing
connectivity mindful information dispersal. IVD
calculation is robust and can effectively deal with
instantaneous GPS disappointment. Two localization
techniques; in particular, cooperative localization and
Geometry based Localization are  created. Standard
deviation of  constant IVDs of  a sending way is
determined. Dissemination of IVDs of a sending  way  is
utilized  for  evaluating  connectivity. Portion vehicle
based  next bounce  vehicle  selection is used.
Hoaxes  et  al.[34]  discussed  a   complete  IDS  in
VANET utilizing the combinations of modified
promiscuous mode for information collection and SVM
for information examination to set up a mutual trust an
incentive for each vehicle on the network as Trust
Aware SVM Based IDS (TSIDS).
Zhang, Degan, et al. [35] examined two cluster-based
algorithms for  target  aphrend  in  VANETs in  our  past
works. These  algorithms give  a  dependable and  stable
stage for tracking a vehicle dependent on its visual
features.
Menuar et al [36] analyzed an Efficient and QoS upheld
Multichannel Medium Access Control (EQM- MAC)
protocol for VANETs in a highway domain. The EQM-
MAC protocol uses the service channel resources for
non-security message transmissions during the entire
synchronization  interim,  and   it  dynamically  changes
according to the traffic conditions.
D. Vehicular Communications credentials and detection
Latif et al [37] described in writing, different
information dispersal schemes are proposed. Be that as
it may, a large portion under meager or thick traffic
conditions. Additionally, these schemes don't effectively
overcome the previously mentioned issues at the same
time. Another information spread protocol for VANETs
that scatters the emergency messages in different
scenarios under shifting traffic conditions. During thick
traffic conditions, DDP4V utilizes the division of
transmission locale about a vehicle so as to select the
most fitting next sending vehicle (NFV). Accordingly, it
partitions the transmission area fragment to advance the
message to all neighbor vehicles, though it also utilizes
implicit acknowledgments as guaranteed message
delivery during meager traffic Conditions.
Another information scattering protocol, DDP4V, to
overcome   the   challenging  broadcast   storm,
network parcel, irregularly connected network, and ideal
next sending vehicles (NFVs) selection issues. The
proposed protocol demonstrates the possibility to give
an efficient information scattering in assorted VANET
scenarios with fluctuating traffic conditions. It presents
sensible performance in three distinct assessment
scenarios: highway scenario and two urban scenarios
with and without network parcel. Under thick traffic
scenario, DDP4V lean towards the vehicle(s) inside the
perfect portion about transmission locale to retransmit

the information packet. It decreases the information 
packet delivery delay with developing traffic densities in 
totally assessed VANET scenarios as vehicles inside the 
perfect portion transmit the information packet with 
most brief holding up time. Wagon wheel concept helps 
theDDP4V protocol in selecting the best vehicle as next 
sending vehicle to carry on the scattering process and 
mitigate the broadcast storm. 
Gong et al [38] discussed right now, content 
downloading scheme with the assistance of side of the 
road left cars is proposed. The left cars, which structure 
a virtual cluster, assume the job of RSUs, downloading 
the content from the content supplier and transmitting it 
to the downloader. Clusters make a schedule to notify 
the downloader about how to acquire content chunks 
from which clusters dependent on the evaluated 
trajectory of the downloader. Simulation result shows 
that our proposed scheme achieves 65% higher normal 
download ratio than RSU based approach. 
Nguyen et al [39] described a novel scheme utilizing a 
novel story-carry-forward (SCF) mechanism to tackle 
the network segment and broadcast storm issues that are 
two significant challenge in VANETs. The proposed 
scheme embraces a novel SCF mechanism to unravel 
both broadcast storm also network segment issues, while 
keeping up high neighbor data accuracy. The simulation 
result shows that the SCF scheme beats different 
schemes at relieving broadcast storms, and has a high 
delivery ratio across different traffic densities. This 
means the SCF scheme  functions admirably in  both 
thick  and  meager traffics. Further examination will 
focus on decreasing latency introduced by  the 
broadcast  concealment technique and SCF mechanism. 
Kolandaisamy et al [40] described MVSA approaches 
keeps up the various stages for detecting DDoS attack in 
network. The Multivariant flow Analysis gives one of a 
kind result dependent on the Vehicle-to-Vehicle 
communication through Road Side Unit. The approach 
watches the traffic in different circumstances and time 
outlines and keeps up different principles as different 
traffic classes in different time windows. The 
performance about the MVSA is assessed utilizing a 
NS2 test system. Simulation results show the 
effectiveness also efficiency of the MVSA in regards to 
detection accuracy and reduces the impact on VANET 
communications. 
An efficient Multi variant Stream Analysis (MVSA) 
approaches  to  detect  also  mitigatesDDoS attacks 
have being implemented. The vehicle peruses the 
network trace and computes a normal proportion of 
payload, time to live, and the frequency as each stream 
class at different time windows. Four features are 
estimated also computed in the strategies to create the 
standard set. The standard set is produced also the 
features are extracted from the packet received from the 
client. By and by, the strategy computes the multivariate 
stream weight.The strategy was demonstrated to be 
efficient in detecting DDoS attacks in VANET and in 
this way reduced the impact on the VANET condition. 
Kadadha et al [41] described a multi-pioneer multi- 
supporter Stackelberg game model that rouses nodes to 
act cooperatively, being MPRs, by increasing their 
notoriety. Collected notoriety increments are utilized to 
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decide the arrangement of nodes (devotees) that a MPR 
(pioneer) will course for dependent on nodes' notoriety. 
Simulations conducted utilizing NS3 exhibit that the 
described Stackelberg game model improved the 
networking performances in wording about security of 
MPRs, throughput, and normal bounce count compared 
to OLSR and  the  road  centric  QoS-OLSR  protocol  in 
urban VANET. Furthermore, the proposed protocol 
presents a comparative percentage of  selected MPRs 
and  start  to finish delay compared to the benchmarks. 
The proposed protocol was assessed against OLSR and 
the road centric QoS-OLSR protocol as urban VANET 
utilizing NS3 resulting in a normal improvement of 
46.14% in the percentage of soundness of MPRs 
compared to OLSR and the road centric QoS-OLSR 
protocol. Throughput is improved by a normal of 
22.22% compared to our road centric protocol and 
77.4% compared to OLSR. Also, the normal bounce 
count is reduced with a normal of half compared to 
OLSR while giving a comparative incentive as the road 
centric protocol while start to finish delay gives 
comparable results. 
Singh et al [42] described this paper proposes a lot of 
unknown credential system based protocols for VANET 
that empowers the detection and constraint of nom de 
plume/overspending. There vocation about the getting 
into mischief vehicle can be also achieved through the 
proposed solutions. With the prototypical execution 
about the proposed protocols, it has been indicated that 
the successful detection of misrepresentation, i.e., pen 
names and the consequent revocation about credentials 
are conceivable in VANET and restricted utilization of 
the mysterious credential system (RU-ACS) protocols 
for tackling the issue articulation introduced in 
achievements RUACS, and facilitate the successful 
tracing and revocation of the defaulter vehicle. The 
confirmation of the concepts has been successfully 
demonstrated utilizing usage of a model dependent on 
the RUACS protocols. A cryptographic Java library 
called idemix was utilized as the usage of the RU-ACS 
protocols. Idemix was also modified and reached out for 
accomplishing the usage requirements of the RU-ACS 
protocols. Das et al [43] discussed the proposed 
techniques to assess the fake caution probability and 
detection probability based on the spatial correlation 
among the vehicular clients in a delicate decision 
combination based CR vehicular impromptu network. 
Further, an endeavor has been made to enhance the force 
allocation to the VSUs. The energy efficiency boost 
issue is planned under the constraints of greatest 
transmission power limit, interference to the essential 
receiver also the base achievable information rate. For 
the nonlinear and non-convex optimization issue to be 
fathomed, the parametric change is utilized. The force 
allocation to the VSUs fulfilling the nonlinear 
constraints is unraveled by our proposed versatile 
scheme based on standardized least mean square 
algorithm. The nonlinear and non-convex EE expansion 
issue was settled by utilizing parametric change strategy, 
and the force allocation to the VSUs was gotten through 
our proposed versatile approach NLMS algorithm. 
Hajlaoui et al [44] analyzed the principal that plans to 
highlight the different factors that impact the 

improvement of Intelligent Transportation System (ITS) 
so as to help researchers as further advancements also 
executions. Despite the fact that the decent variety about 
solutions, the future endeavors must be intrigued by 
effectiveness as well as by limiting the cost of proposed
solutions and by giving general guideline as choosing 
the appropriate test system also metrics for each 
scenario.  
Chaudhary et al [45] clarified the idea of a keen city is 
proposed to improve the personal satisfaction. Shrewd 
cities are rising to satisfy the craving as the wellbeing of 
its clients' and secure excursions over in the urban 
scenario by building up the brilliant portability concept. 
Simultaneously, Vehicular Ad-hoc networks are 
generally accepted to accomplish such thought, away 
giving wellbeing and non-security applications. Be that 
as it may, VANET has its own challenges from node 
portability to location privacy. Furthermore, discusses 
the application regions, security dangers and their 
consequences of VANET into the smart city.  

E. Review on Vehicular Adhoc Networks
A review of some existing works is tabulated in table 1.

TABLE I. TABLE DESCRIBING REVIEW ON SEVERAL 
EXISTING WORKS  

III. CONCLUSION
In this work, we took a designed methodology to 
developing a holistic solution for position privacy 
security in VANETs. The advantages and limitations of 
the works are discussed. Thus this survey helps to 
encourage the research community to address the issues 
identified in VANET. Hence finally, some guidelines 
are given on the open challenges that have not been 
addressed or where more research is needed. Thus the 
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future works focus on the issues that are further 
identified. 
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  Abstract - In the period of Internet and with expanding 
number of individuals as its end clients, countless assault 
classifications are presented every day. Thus, compelling 
location of different assaults with the assistance of 
Intruder Detection Systems is a developing pattern in 
research nowadays. Existing investigations show adequacy 
of AI approaches in dealing with Intruder Detection 
Systems. In this research paper, we intend to improve 
identification pace of Intruder Detection System by 
utilizing OpenCV. 

     Index Terms - OpenCv, Image thresholding, Image 
smoothing, Contours, Approximation. 

I. INTRODUCTION

  Now a day’s human behaviour and their activities are 
more important in surveillance. To identify and tracking 
the human behaviour is the main factor of video 
surveillance system. To identify the persons entering 
into the prohibited or restricted places and to identify 
the activities happening in the crowded places video 
surveillance system is used mainly because one person 
cannot identify the total activities happening in a 
crowded place or any restricted places entering and he 
cannot monitor all the time. These days we have CCTV 
cameras all over the areas for the security purpose but 
there is no alert system if any intruder enters into an 
restricted areas without permission or access to enter 
into an area. The CCTV cameras just records the video 
and the person cannot sit in front of the screen all the 
time so to avoid that the detection system is used as if 
any intruder enters into an unauthorized place it send an 
alert so that the authorized person can be alert and know 
that an intruder has entered. The main motivation 
behind this research paper is the alarming rate of crime 
rate in India. As the intruders entering into the 
prohibited or restricted places so we can’t find easily 
what exactly the intruder is doing by entering into the 
prohibited places. So to avoid this problem we are 
coming up with the motion alert and detection system in 
which if the intruder enters into any restricted or 
prohibited areas then it immediately sends a alert to the 
registered authorized persons. It is also used to control 
the crime rate. It is implemented by using OpenCV with 
python.  
As there is a rapid increase in technology   it is easy to 
identify the intruders or any suspicious activities 
happening around it is easy to identify through video 
surveillance system and it reduces the man work. For a 
person it is very difficult to identify and analyse the 
behaviour of human activities and it is difficult to 
identify between a usual person and an unusual person 
so  by video surveillance system it is easy to identify. 
The main goal is to reduce the crimes and threaten 
events. Main task is to see that unusual events can be 

located by using this surveillance system which can be 
manual or automatic. 
 “Motion Detection and Alert System” is a software 
application which is used to identify the intruders/ 
unauthorized persons from entering into the unrestricted 
or prohibited places. We can detect the intruder entry by 
detecting the motion of any person entering the area. If 
a person is detected the it will send an alert that intruder 
is detected then the authorized persons can get the 
information about the intruders and get alerted and take 
necessary steps to avoid unusual events happening in 
the early  stages. We can store the data of the persons 
entering into the prohibited areas and we can identify 
later if the person again enters into any other prohibited 
places and it is easy to identify him. This can be done 
by using OpenCv with python. This can be very 
accurate in identify the intruders entering into the 
prohibited or unrestricted areas. 

II. RELATED STUDY

The already existing systems are using thermal cameras 
for intruder detection [1]. In the most unfavourable 
weather conditions, there is a rise of a tool that is used 
for seeing in the darkness that is Thermal Imaging. It is 
used to detect thermal energy released from an object. 
Thermal imaging cameras provide images of invisible 
infrared radiation. Based on temperature differences 
between objects, thermal imaging produces a crisp 
image on which the smallest of details can be seen [2]. 
Thermal imaging cameras will work both while night 
time and daytime. 

A. Advantages

1. It can be used daytime and night time.
2. It uses data from PIR sensors.
3. It works in almost all weather conditions.
4. It can be blocked by any shielded by any

physical objects.
5. It can see within the light fog, smoke, & rain.

B. Disadvantages

1. There is no physical barrier.
2. The Intruders are easily spotted but they are

not identified [3].
3. Thermal images cannot be captured through

certain materials like glass and water.
4. High Cost.
5. There are several objects or techniques by

which the image capturing can be restricted.
6. Using blanket technique, we can directly

bypass the temperature recordings.
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III. PROPOSED MODEL

The proposed system uses OpenCV to identify and 
detect any unusual entry of intruders in the restricted 
area. This technology is cost-effective. 
The input video is passed through the OpenCV code 
that is developed for the purpose of Intruder Detection 
and Alert Authority. The input video firstly goes under 
pre-processing then the features are extracted. At this 
point, if an intruder is detected then the OpenCV code 
sends the alert mail to the authority as well as the output 
video is also generated and stored in the local storage. 
The output video is also generated if the intruder is not 
detected. 

Fig. 1 Architecture Diagram 

A. Proposed Model Objectives

1. To detect intruders from entering the
defined/restricted premises.

2. To warn the authorized person about the
detection of intruders through email.

3. To generate the status in the output video
generated.

B. Proposed Model Outcomes

1. Accessing dynamic input and produce output
video.

2. If a person is detected in the prohibited area,
an alert mail is sent immediately to a
concerned team.

3. Date and Time Stamp are detected and are
attached to an alert message.

C. Proposed Model Advantages

1. It is very Cost-Effective.
2. It works in almost all weather conditions.
3. It can see within the light fog, smoke, & rain.
4. Intruders are easily detected and identified.

Fig. 2 Class Diagram 

IV. EXPERIMENTAL SETUP

A. Sensors from Which Data Is Taken
The data for the project is taken from CCTV or any
video recording devices or visible light sensors.

B. Taking Video Input

In order to detect motion, we should take video as input. 
Upon starting the program the user will be prompted to 
select the video which is to be given as input. 

C. Motion Detection

The main objective is to detect the motion in the video, 
it is detected by calculating the absolute difference in 
the frames read by the program, if the absolute 
difference between the frames is more than the 
experimental value then we say that motion is detected 
in the video. 

D. Sending Mails

After detecting motion in the given video, the user 
should be alerted via email, in order to send a mail to 
any person using SMTP library, we should provide mail 
id and password and port number to the methods 
provided by the library. 

E. Local Storage
The video will be stored in the local system and when a
motion is detected it show the status on the video screen
as well as there will be marked boundaries around the
object.

455



Multicon – W 2021 

Fig. 3 Use Case Diagram 

V. EXPERIMENTAL PROCEDURE

A certifiable framework for Human Motion Detection 
and Tracking mainly, this module requires capacities 
and calculations written in the Intel's open CV library. 
In the equipment's viewpoints, we had utilized cc 
television camera recordings for testing purposes and 
usage of movement location. The exploratory system 
follows a few stages. 

A. Pre-Processing
The OpenCV work 'Video Capture' imports video from

an associated camera. In this, each info outline has 640
x 480 pixels with 3-layer (red, green, blue) RGB
shading design. The framework changes over the
captured picture from RGB shading organization to dim
scaled space that has just single colour per every pixel.
This activity abbreviates the measure of calculation and
accordingly empowers constant usage [13].

B. Simple Thresholding
 For each pixel, a similar edge esteem is applied. In the 

event that the pixel esteem is littler than the edge, it is 

set to 0, else it is set to a greatest worth [4]. The 

capacity cv limit is utilized to apply the thresholding. 

The main contention is the source picture, which ought 

to be a grayscale picture. The subsequent contention is 

the limit esteem which is utilized to arrange the pixel 

esteems. The third contention is the most extreme worth 

which is doled out to pixel esteems surpassing the limit 

[9]. The possibility of thresholding is to encourage 
rearrange visual information for investigation. To begin 
with, you may change over to dark scale, yet then you 
need to consider that grayscale actually has in any event 
255 qualities. What thresholding can do, at the most 
essential level, is convert everything to white or dark, in 
view of a limit esteem. Suppose we need the limit to be 
125 (out of 255), at that point all that was 125 and 
under would be changed over to 0, or dark, and 
everything over 125 would be changed over to 255, or 

white. On the off chance that you transform to grayscale 
as you typically will, you will get white and dark. In the 
episode that you don't change over to grayscale, you 
will get thresholded pictures, yet there will be shading 
[7].

C. Smoothing
As in some other signs, pictures additionally can

contain various kinds of commotion, particularly in
light of the source (camera sensor). Picture Smoothing
methods help in diminishing the commotion. In
OpenCV, picture smoothing (likewise called obscuring)
should be possible from numerous points of view. In
this instructional exercise, we will get the hang of
utilizing the Gaussian channel for picture smoothing.
Gaussian channels have the properties of having no
overshoot to a stage work input while limiting the
ascent and fall time [18]. As far as picture handling, any
sharp edges in pictures are smoothed while limiting an
excess of obscuring. Removing disturbance and

separation of individual components and joining

different components in a picture. As well as finding of

boundaries or openings in a picture [14] [15].

D. Finding Contour
Contours can be clarified essentially as a bend joining

all the consistent focuses (along the limit), having same
shading or power. The forms are a helpful apparatus for
shape examination and article location and
acknowledgment, Referred contour [8]. For better
precision, utilize parallel pictures. So before
discovering shapes, apply edge or vigilant edge
recognition. [19] In OpenCV, discovering shapes
resembles discovering white item from dark foundation
[10].

E. Contour Approximation
It approximates a form shape to another shape with less

number of vertices relying on the accuracy we indicate.
It is a usage of Douglas-Peucker calculation [4] [5].

F. Contour Area
Contour territory is given by the capacity

cv.contourArea() [6].

G. Drawing square shapes and Output
After finding the contours and retrieving numpy array

of contour coordinates, we have to calculate the area 
occupies by those contours and we have to observe and 
keep a record of these areas and after several 
experiments if area is more than 900 then it is 
concluded that motion is detected in the given frame. 
Drawing square shapes around the identified articles 
[12]. Now after detecting motion, in order to store the 
output indicating that motion is detected and status 
stating ‘Intruder detected’ will be written and output 
video is stored in the local storage. 

H. Sending Mails
The smtplib module set out an Simple Mail Transfer
Protocol client session item which will be utilized to
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send email to the Internet device with a ESMTP or 
SMTP listener daemon. SMTP has techniques that 
support a complete repertoire of ESMTP and SMTP 
performance. If optional and retention parameters are 
provided, the SMTP connect () method is called those 
parameters at startup. Specifically, the place_ locale 
name is used as the FQDN of the local location keeper 
in the HELO / EHLO command. Alternatively, the local 
hostname is available using socket.getfqdn (). If the 
connect () call returns anything other than the success 
code, SMTPConnectError is recommended. 
SMTP_SSL status behaves similarly to SMTP status. 
SMTP_SSL have to be used in certain situations where 
SSL is needed from the starting of the connection and 
use of starttls () is inappropriate. If the manager is not 
specified, the location manager is used. If the hole is 
zero, a standard SMTP-over-SSL (465) port is used. 
Optional arguments for location_hostname, closing time 
and source_address have the same meaning as they do 
in the SMTP class. context, and optional, can contain 
SSLContext and allow you to configure various features 
of secure connections. Mails are sent to the client

utilizing SMTP.sendmail() [11]. 

I. Experimental Data Used
There are several types of experimental data like Raw
Frames, Pre-processed Frames, Counter array, Counter
Area, Email credentials.

1. The main source of data for the project is the
feed taken from CCTV cameras and other type
of video recording devices.

2. The experimental data will be in the form of
frames which will be transmitted to several
modules in the execution ,first the data is read
in the form of frames.

3. These frames are first pre-processed and are
converted to readable frames.

4. The frame thus pre-processed is sent to
thresholding to maintain the pixel balance.

5. The frames are dilated and are sent to counter
retrieving.

6. The counter data is stored in to arrays and are
sent for counter approximations.

7. After successful approximation, counter area is
calculated which is used to determine motion.

J. Control Data
1. The counter area calculated is the control data

of our project.
2. Based on the variation of counter data the

motion detection is justified.
3. As per calculations if counter area is greater

than 900 then motion is detected.

VI. RESULT ANALYSIS

1) The output data is in the format of video mode
specified by the user and the video or the output is
stored in the specified location as per the user
specification and also the output video can be

utilized for further references in the future such as 
face recognition etc. 

2) No moving object can escape the proposed motion
detection system ,because visible cameras can’t be
blocked directly using any material directly and
also the visible detection is very powerful during
the day time and there is also no loss of image
during the transmission.

3) The proposed system on detecting the motion,
sends an alert mail to the registered person which
can be sent to anywhere in the world rather than
the conventional system which produces
mechanical sounds or an alarm which may not be
that effective in terms of long distance alert
system.

4) The output data is in the format of thermal
imaging for the thermal imaging for motion
detection system because the images are captured
through PIR sensors.

5) A straightforward strategy to impede IR is a
conventional 'space cover', 'crisis cover' or warm
cover. They are made of Mylar foil materials and
will impede IR and fail the cameras to capture the
readings [16].

6) Symbolism Conventional motion detection
systems which use thermal imaging mostly
dependent on hardware hence produces signals to
the antenna which may be of less distance and
may not be that effective in nature.

7) The result obtained will be of specified qualities
and formats as specified by the user while saving
the video.

8) The video containing intruder gets automatically
saved in the local machine, in which the program
is being executed.

Fig. 4 Comparison Chart 
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A. Existing System Outcomes
1. The output data is in the format of thermal

imaging.
2. A simple method to block IR is an ordinary

‘space blanket’, ‘emergency blanket’ or
‘thermal blanket. They are made up of Mylar
foil materials and it will block IR imagery.

3. Conventional motion detection systems
which uses thermal imaging mostly
dependent on hardware hence produces
signals to the antenna which may be of less
distance.

B. Proposed System Outcomes
1. The output data is in the format of video

mode specified by the user.
2. No moving objects can escape the proposed

motion detection system, because visible
cameras can not be blocked directly using
any material.

3. The proposed system on detecting the
motion, sends an alert mail to the registered
person present anywhere in the world.

VII. FUTURE SCOPE

There is good scope for Motion Detection and Alert 
Systems. We can use this detection system in restricted 
places like military areas, there are prohibited areas like 
sectors present in military areas where all are not 
allowed to enter that area and in night times if anyone 
enters then it is difficult to detect who has entered, if we 
implement this system in such areas then it will be very 
easy to detect and it immediately sends the alert to the 
authorized persons so that we can respond immediately 
and we can prohibit them entering into that area. We 
can further use this system in Image processing, IOT for 
further purposes. If we can use this system in image 
processing then we can detect and differentiate the 
authorized and unauthorized persons and it gives the 
details of who has entered that region. Not only in 
military areas we can use it in museums, industrial 
compounds which is very useful to protect ourselves. 

VIII. CONCLUSION

This paper illuminates that all the problems, issues 

faced by the Human behaviors.  In this paper we did the 

analysis of detection of intruders entering into the 

prohibited places such as abnormal behaviour and 

motion detection.  It detects the intruders which is 

recorded in CCTV camera. It can be used for security 

purposes further. This system is used to monitor the 

restricted areas in a better way. If in the restricted or 

prohibited areas if any intruder enters or if any motion 

is detected then it will send a warning mail to the 

registered authority along with time stamp. The output 

video in which the motion is detected is stored in the 

system itself for future references. This detection 

system is also very much secured to use and it detects 

the intruders very easily. There is decent scope for 

intruder detection using visible camera. Although 
thermal cameras are used for intruder detection, there 
are some flaws with thermal imaging.  Using thermal 
blankets - Less than one millimeter thick, the sheet 
absorbed approximately 94 percent of the infrared light 
it encounters. Trapping so much light means that warm 
objects beneath the cloaking material become almost 
completely invisible to infrared detectors [17], so 
visible detection comes to the rescue. As technology is 
increasing, we can integrate face detection system 
which can be more effective. We can make multiple 
person’s detection we can detect the count of the 
person’s entering to any surveillance place and we can 
separate the authorized and unauthorized persons by 
saving their data in the database. In the future we can 
make a database and store the persons data in such a 
way that if the persons enter again into a prohibited 
places the data of that persons will be shown and the 
alert will be sent to all so that they can restrict the 
persons from doing any unusual things.  
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