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HEAT SENSITIVE COLOUR 
CHANGING FABRIC 

With the rising concern about global warming and 
our environment, pressure has been put on all types 
of industries to clean up their act.  One of the most 
wasteful and environmentally impactful industries is 
the fashion industry.  A lot of pressure has been put 
on the fashion industry to find less wasteful ways of 
producing clothing and also to figure out ways to 
make fashion more sustainable.  One of those ways 
is the invention of colour changing fabrics. 

Colour changing fabric is a textile composed of a 
basic woven material that has either been integrated 
with fibers that emit light or process light to change 
the colour of the fabric or the fabric has been treated 
with some form of liquid crystal ink.  With the 
application of either process, the fabric is able to 
temporarily change of colour to suit whatever the 
wearer needs and therefore, increase the 
functionality of the garment. 

Color changing technology in fabric can vastly vary 
based on the process used are Photonic Crystal 
Fibers, Liquid Crystal Ink, and Fabcell. 

  

If you were to look a Photonic Crystal Fiber’s cross 
section, you would see that this fiber contains either 
very small air voids that are spaced periodically, or a 
sequence of layer of different materials.  Because the 
fiber are transparent, when illuminated, the fibers 
seem to be coloured due to an optical displacement 
of light from the centre of the fiber.  If the size or 

position of the 
structural elements in 
the centre of the fiber 
are changed, the 
appearance changes in 
vast number of ways. 
Because no dyes are 
used, this fiber is 
completely colourfast 
and that means that 
the garment will never 
fade, therefore 
extending the life.  If 
there is an external 
stimulant, such as an 
electrical surge, the 
refraction index, or the 
centre of the fiber’s 
structure, will change 
temporarily.  This 
temporary change will 
cause the refraction of 
the light to differ and 
therefore the colour 
will change.  

Liquid crystal ink is a 
type of ink that is 

coated over the fabric 
and will change color 
with the change of 
temperature.  Because 
our body heat affects 
the liquid crystal ink 
and will change the 
color even if we do not 



 

 

 
want it to, the liquid crystal ink is not effective to be 
used on its  

With the use of color changing fabrics, a person could 
purchase one basic tee shirt and they could change 
the color based on other garments they are wearing, 
therefore reducing the number of garments a person 
would need while still feeling like they were able to 
express themselves through their clothing choices 

Environmentalists and the fashion industry alike are 
extremely excited about color changing fabrics and 
the implications that color changing fabrics have 
toward the future of fashion. While most of these 
technologies are in the beginning stages, there are at 
least two products out there that have patents and 
are working toward becoming producible products in 
the very near future. 

Mosaic Textile 

Mosaic Textile is use of the Fabcell technology that 
was discussed earlier in this paper.  Mosaic Textiles 
use the Fabcell technology by creating an entire 
garment out of the individual Fabcells.  When used 
together to create one garment, the Fabcells work 
together to maintain the color of the garment that is 
being worn.  At this point in the process, the creators 
are working toward making a device that will control 
the temperature of the conductive yarns so that the 
garment can be set at a certain colour and will not be 
affected by the wearer’s body heat. 

 

 

This works much like 
the Fabcell, but it 
doesn’t use the Liquid 
Crystal Ink to get the 
color.  Instead, it relies 
on conductive and 
optical fibers and 
electricity and stays 
away from heat being 
a factor for the colour. 
With the use of optical 
fibers, the colour would 
be controlled using 
electricity and would 
be emitted through the 
optical fiber. 

With the invention of 
Color Changing 
Fabrics, the doors to 
sustainable fashion 
have been open. With 
more successful 
products on the 
market, it will be very 
interesting to see if this 
invention takes off and 
is able to have a 
positive effect on both 
the environment and 
the fashion industry. 

 



 

Computer-generated imagery also known as CGI is the application of computer 
graphics to be able to help create or contribute to images in various fields such as 
Art, Printed media, Video games, Films, Television programs, Short commercials 
and simulators. 

 The visual scenes may be dynamic or static in nature  and may also  be two-
dimensional (2D).Though the term “CGI” is most commonly used to refer to the 3D 
computer graphics used for creating scenes or special effects in films and television, 
the most common mistake of today is that the “traditional animation” is often 
misinterpreted as 2D CGI.  

The term ‘CGI animation’ refers to dynamic CGI rendered as a movie. The term 
virtual world is meant to be an agent-based medium for the interactive 
environments. Computer graphics software is used to make computer-generated 
imagery for films and various other application as discussed above. The Availability 
of CGI software and increased computer speeds have allowed individual artists as 
well as small companies to produce professional-grade films, games, TV 
commercials and fine art by using their home computers. The evolution of CGI led 
to the emergence of virtual cinematography in the 1990s where runs of the 
simulated camera are not constrained by the laws of physics. 

 

Fractal Landscape: 

 

Not only do animated 
images form part of 
computer-generated 
imagery, the natural 
looking landscapes 
also known as the 
fractal landscape in 
terms of computer 
graphic imaging can 
also be designed with 
the help of various 
algorithm. A simple 
way to generate these 
fractal surfaces is to 
use an extension of the 
triangular mesh 
method. For instance, 
the algorithm may start 
with a large triangle, 
then recursively zoom 
in by dividing it into 

four smaller Serpins 
triangles, then 
interpolate the height 
of each point from its 
nearest neighbour.  
Thus, a topographical 
map with varying levels 
of height can be 
created using relatively 
straightforward 
algorithms. Some 
typical, easy-to-
program algorithms 
used in CGI are the 
plasma fractal and the 
more dramatic fault 
fractal. 

  

  

Fractal Landscape 
generator  

  

A large number of 
specific techniques 
have been researched 
and developed to 
produce highly focused 
computer-generated 
effects.  

The use of specific 
models to represent 
and create a given 
terrain, mountain, 
planes are made 
possible with the help 
of CGI by using various 
algorithms.  

 

 Green Screen 

 These days, we all 
know that the 
fantastical 
backgrounds shown in 
big blockbuster movies 
which look 



 

underwhelming on set 
are a result of the 
technology used 

known as the green 
screen tech

Now with the help of green screen and 
major help from visual effects artists 
and compositors, the filmmakers are 
able to create world with an 
unbelievable sense of authenticity 
which looks more realistic in nature. 

The technique behind green screen 

actually dates back to the early 1900s. 

Before the use of Green screen, the 

Blue screen was more popular at first 

because it worked better with celluloid 

film, but now the Green screen is 

more common and practical because 

of the rise of digital filmmaking and 

filmmakers can take advantage of its 

increasing accessibility. 

  

 HOW DOES IT WORK? 

Green screen is basically a visual 
effects (VFX) technique where two 
images or video streams are layered—
i.e. composited—together. Think 

about behind-the-scenes clips or 
bloopers reels from Hollywood 
movies. It’s hard to miss the sheer 
amount of green you see on set. 

  

Green screen basically lets you drop in 
whatever background images you 
want behind the actors and/or 
foreground. It’s used in film 
production (and also in news and 
weather reports) to relatively simply 

place the desired background behind 
the subject/actor/presenter. When a 
background isn’t available—like a 
fictional, alien, historic, futuristic or 
even just hard-to-access location—
green screen comes to the rescue! 

  

After the footage is shot on the Green 
screen, the compositors take over the 
job 

The new background is composited 
(i.e. two images or video streams are 
layered together) into the shot. The 
chroma key singles out the selected 
colour (usually the green) and digitally 
removes it by rendering it transparent. 
This lets the other image to show 
through. 

When used with more sophisticated 
3D techniques, this process can add 
any new element (smoke, fire, rain, 
etc.) to complex moving shots. 

  

Technically, you can use any colour 
background. A vibrant, almost neon 
green is the standard choice because 
it’s strong and usually a distinctly 
different colour from anything on the 
subject (e.g. the actor’s clothes, eyes, 



 

 hair, accessories).But green doesn’t 
work for everything, so you’d typically 
use a blue screen, the “second-in-
line” colour. 

The key rule is no matching colours! 
The background has to be a 
completely different colour from the 
subject. Otherwise, if let’s say your 
actor is wearing a bright green tie in 
front of a green screen, he’ll end up 
with a transparent strip down his chest 
where the tie is supposed to be! 

The following things are required to 
setup a green shot 

1. No green or reflective surface 

should be used 

2. Plenty of makeup for the actors 

must be made available all the 

time. 

3. Allow depth (between the 

subject and the screen [min. 

25-30 feet full length depth] 

4. Use of coved (curved screen) 

green screen for the smooth 

transition from the actor’s head 

to toe. 

5. Use of light should be evenly 

and lightly distributed 

throughout the coved green 

screen for the best effect. 

6. The camera must be kept still 

and steady. 

7. Use the software which best 

meets the requirement of your 

shot. 

 

 

 

 



 

Being a beginner, you know you want to create beautiful images, and you want to 
create them starting today. It can be hard to remember that it takes time to 
master something new. When faced with beautiful image after beautiful image 
online and elsewhere, it is easy to think that there must be a shortcut, that if you 
get that latest piece of equipment, or you only knew some processing secret that 
your favourite photographers surely must know, your images will instantly be 
great. 

Those kinds of shortcuts don’t exist, but with hard 
work, permission to grow at your own rate, and 
following some of the tips below, you can become the 
kind of photographer you want to be. 

There’s lot to learn. Take one step at a time.  

Once you decide you want to become a 
photographer or take it up as your hobby, there is a 
lot to learn if you really want to do it right. You need 
to understand f-stops, ISOs, exposure, focus modes, 
white balance, light, composition, focal length and 
how different lenses affect your images; posing for 
portraits, how to communicate your voice to the world 
through your images, and so many other things. 
Looking at the list all together can be overwhelming, 
but if you break it down, you can do it! I started to 
take interest in photography at the age of 14. I had 
access to Galaxy S duos and Lumia 420, 
experimented with them a lot. With the use of Picasa 
application and Google+, I was introduced to a 
whole new world of photography. I started posting 
my mobile snaps in the photographers’ communities 
in Google+. There I saw various compositions, 
camera settings such as ISO, exposure, focal length, 
filters (not the one’s we get in our social media apps) 
etc which were new to me. These terms introduced 
me to my first ever DSLR Sony Alpha 58.  

  

My first 
DSLR pic! 

Capturing 
in manual 
mode 
matters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



There are a lot of camera settings, and it takes some 
practice to get them right, especially as a beginner. 
Even advanced photographers won’t always do 
everything perfectly. But it’s worth learning how to set 
your camera properly, and which camera settings 
matter the most, so you have the best chance to take 
the photos you want. First, try practicing with camera 
modes other than full Auto. You won’t learn anything 
if your camera is making all the decisions for you. It 
might be confusing at first, but once you get to know 
the basic manual setting, you will be surprised with 

your results! Aperture, 
shutter speed and ISO 
important settings in all 
of photography. Aside 
from these three 
settings, learn how to 
focus properly by 
practicing with the 
different autofocus 
modes. You’ll probably 
prefer single-servo 

autofocus (also known as One-Shot 
AF) for stationary subjects, and 
continuous-servo autofocus (also 
known as AI Servo) for moving 
subjects. Don’t use manual focus 

unless it’s so dark that autofocus isn’t 
working. 

 With low shutter speeds and perfect 
aperture, you can capture amazing 
details! This image is of our bathroom 
shower! 

Don’t overexpose Highlights 

When you are picking your camera 
settings, it is critical to avoid 
overexposing highlights in a photo. 
The reason? It’s simply impossible to 
recover any detail from white areas of 
a photo. Personally, I prefer the sky in 
my photos to have nice texture and 
colour, rather than being just a big, 
featureless blob, and I bet you do too. 
It’s easy to keep your highlights intact. 
But this is where shutter speed, 
aperture, and ISO are so important. 
These are the only camera settings 

that directly affect the brightness of a 
photo (ignoring flash settings, of 
course). Even exposure compensation 
– an important setting itself – just tells 
your camera to change one or more of 
these three variables. When you’re 
taking photos, watch the camera 
screen to see if there is any 
overexposure. If there is, the first thing 
you should do is lower your ISO to its 
base value (usually ISO100). If it’s 
already there, use a faster shutter 
speed. That will take care of the issue. 
As for aperture, make sure it isn’t set 
to a crazy value (f/32, f/45, etc.) and 
you’ll be good. F values- the lesser the 
number, the lighter intake. ISO- it’s 
the sensitivity of the image sensor. 
Higher numbers mean your sensor 
becomes more sensitive to light which 
allows you to use your camera in 
darker situations. The cost of doing so 
is more grain (noise).  

       

        Settings- ISO 100, f/8, Shutter 
Speed 1/640s 



Pay attention to Light 

Probably the single most important 
part of photography is light. If you take 
a photo with good light, you’ve taken 
a huge step toward getting a good 
picture. But what counts as good light? 
It’s not all about sunsets. Often, the 
goal here is to balance the light’s 
intensity between your subject and 
background. Even if you’re 
photographing an amazing sunset, 
the photo could be ruined by a 
completely dark and silhouetted 
foreground. The easiest way to solve 
this is to pay attention to the direction 
and softness of the light. If the light is 
too harsh, you could get bad shadows 
going across your subject, which is 
especially a problem for portrait 
photography. If the light is coming 
from an unflattering angle, see what 
you can do to move the light source (in 
a studio) or move the 
subject(outdoors) – or wait until the 
light is better (landscape 
photography).   

Settings- f/6.3, Shutter speed 1/500s, 
ISO 100 and perfect lighting! 

Take your time 

It’s easy to make mistakes in 
photography if you aren’t careful. The 
best way around this is to slow down 
and take your time whenever possible, 
particularly when you are first 
beginning to learn photography. Slow 
down and take the time to get it right. 
Then, keep the same mindset for every 
other important decision. Wait till your 

subject gives you the perfect pose. I 
was at the Mysore zoo, photographing 
the wildlife. I always wanted to 
capture a lion in such an image which 
would do justice to its glory. I waited 
for 20-25 minutes (he was sleeping!) 
to get a perfect shot.  

   

Learn Basic Post Processing 

Post-processing isn’t very high on the 
typical photographer’s priority list, but 
it probably should be. Sometimes, 
with the right post-processing, a good 
photo can turn into something truly 
exceptional. Post-processing is about 
imparting a mood and guiding your 
viewer’s eye in an image. You’ll get 

better and better at this over time. My 
top recommendation? Be subtle. You 
don’t want your photos to look over-
processed. All the images shown in 
this article are not processed. This 
means you don’t always require post 
processing. There are cases like 
capturing Milky Way or long exposures 
where post processing is must and you 
should do it. But one should be able to 
adjust brightness, contrast, exposure 
and temperature correctness.  

  

Practice, practice, practice. It’s a tip 
that will get you ahead in any skill, not 
just photography. Cameras are 
complicated. So is post-processing 
software, and so is (maybe especially) 
the creative side of photography. 



 

The more you experiment, and the 
more photos you take, the better your 
photos will be. It’s not just about the 
quality, either – it’s also about 
quantity. You’ll find that later trips and 
photoshoots almost always have more 
winners than your early attempts. 

In short, the more time you spend on 
photography, the easier it will be to 
take the photos you have in mind. 

That’s the end goal in all of this – 
translating the image in your head, 
and the emotions you feel, into a 
photograph that makes other people 
experience the same thing. I hope 
these points may inspire fellow 
photography enthusiasts and help 
them capturing the ‘that perfect shot.’ 

  

Yash TE- ETRX.

 

 

 

 

 

 

 

 

 

 



 

 

Evolution of Film-making… 
If we go a few decades back such as 
the 70’s or 80’s things were 
completely different from now. 
Although people used technologies in 
their day to day lives but it was more 
of a tedious process. Like one had to 
carry a huge tape-recorder just to jam 
out some music. Then came Walkman 
which introduced us with the concept 
of personal listening and portable 
music. With the introduction of I-pods 
the concept of portable music was 
completely revolutionized. Thus, 
considering Walkman as forefathers 
of modern day I-pods and various 
other music applications won’t be 
wrong. But one industry that has been 
expansively affected by technological 
changes is Films. Both mechanical and 
digital innovations have influenced 
everything from equipment to 
distribution, changing how films are 
made and the manner in which we 
consume them. If we look in a broader 
perspective technology has changed 
right from the invention of the very 
first camera in the late 1800’s. They 
were considered as one of the 
breakthrough achievements in the 
process of film-making. The main 
function of that camera was to capture 
a sequence of photographs on film 
strips in quick successions. Then came 
the concept of synchronous sound in 
the 1920’s. Before using sound 
simultaneously with picture, there was 
the golden age of silent films. But one 
problem with silent films were 
narrative limitations. Much broader 
narratives couldn’t be explored in such 
films. Thus, the idea of synchronous 
sound ended the era of Silent films. 
Before the 1940’s films were made in 
black and white but with the invention 
of multi-colour technology the whole 
idea of film-making was changed. 

There’s nothing wrong with a good 
black and white film but colour 
changed film for the better. Not only 
because it gave the medium the ability 
to mimic life more realistically than 
ever before, but it also led to more 
narrative possibilities. Then came the 
technology of Digital Composting in 
the 1950’. It started with the ‘traveling 
matte’ – a process that was used to 
superimpose backdrops with actors 
performing against a blank, coloured 
wall. These screens’ colours have 
changed throughout the decades, but 
the process and effect have remained 
the same. It is a time-consuming 
technique in which a scene is filmed 
against the coloured (green) screen, 
then re-filmed with a filter on the lens 
that removes all the coloured (green) 
areas of the film. Lastly, the layers are 
composited together in a final 
recording by laying them over each 
other one frame at a time. One can’t 
help but respect the technique 
because this technique laid the 
foundation for the future 
advancement in green screen 
technologies. With devices and 
equipment getting smaller, more 
reliable and light weight in the early 
1960’s, portability of these devices 
was increased drastically which 
completely changed the overall 
process of film-making. Huge sets are 
created on a large scale for multiple 
projects and once a project is done the 
set is dismantled as soon as possible 
and the crew moves to the next 
location. Film always had a larger 
than life mystique about it. It allowed 
for actors to be ‘anywhere in the 
world’ and also create optical 
illusions, all the while saving on 
production costs. The dolly (1907) and 
Steadicam (1976) are inventions that  



signify benchmark camera techniques. 
One cannot find a major motion 
picture that doesn’t make use of either 
or both of these inventions. The dolly, 
in simple terms, is the placing of the 
camera on wheels that move along 
tracks. The subsequent smooth 
movement means that one can follow 
people walking and talking or get 
sweeping opening shots, especially 
when it is combined with a crane. The 
Steadicam was the solution to many a 

cameraman’s problem – getting the 
smoothness of a dolly system, but with 
the freedom of hand-held shooting. 

Effectively a rig that places the camera 
on more than one point on the human 
body, the Steadicam utilizes the 
cameraman’s back, shoulders and 
chest/stomach to support the camera 
as well as his hands. With 
advancements in different camera 
techniques there was a significant shift 
from film and celluloid to digital 
cameras which was a big one in 
cinema history, especially for amateur 
and budget filmmakers. This shift was 
fuelled by the invention of Digital 
Single Reflex Cameras (DSLR) in 1969. 
The ability to record onto memory 
cards and internal storage, and not 
use chemicals, saved on production 
costs and time. The compact nature of 
these cameras was also a plus for 
aspiring filmmakers, because setup 
times were reduced. The first DSLR to 
film at 24 frames per second (film 
standard) in high definition was 
Nikon’s D90.  The quality difference 
between digital and film has become 
minimal. Each new model of DSLR 
further reduces that quality difference, 
indicating that digital cameras will 
overtake film cameras as the industry 
standard in the near future. The use of 
Computer-Generated Imagery (CGI) 
in films was another leap that was 
taken in the film industry with 
Westworld being the first film to use it 
in the year 1973. it was a 2-D digital 
rendition of a robotic- cowboy’s vision. 

Its sequel Future world (1976) and 
Tron (1982), then introduced 3-D to 
the masses, and the rest is history. 
Science fiction and fantasy filmmakers 
rejoiced because they finally had the 
tools to visually depict the world and 
themes their characters explored. 
Nowadays it’s more and more 
uncommon for films not to make use 
of CGI in one way or another, as it 
often saves on production costs. It’s 
hard to believe that there were once 
films with absolutely no CGI but today 
there are films completely based on 
CGI and are very well appreciated. 
With the advent of the INTERNET in 
1990’s the manner in which films are 
distributed and consumed was 
completely changed. Instant access, 
worldwide distribution and everyone 
with a cell phone are now all players 
in the video-creation game. What was 
once a medium of the few – those who 
could afford the equipment – is now 
the most sought-out medium 
available. These were the factors that 
contributed to the overall evolution of 
Film-making. Each and every aspect 
played a primitive role in shaping the 
film-making process up till now. But 
what about the future? Is there going 
to be a new age after the Digital Age? 
There are many unanswered 
questions which have to be 
considered. Apart from the Internet, 
various techniques and equipment 

http://www.youtube.com/watch?v=QfRAfsK5cvU
http://www.youtube.com/watch?v=3efV2wqEjEY


 
 

available, there are many more 
futuristic technologies that we use in 
film-making today such as 
autonomous drones - widely used in 
Ariel cinematography, 4k + 3D 
technologies, dual camera virtual 
reality (DCVR), augmented reality 
(AR), drone goggles and algorithm 
editing. The industry has to realize 
that the medium is moving into an age 
of digitally made, and digitally 
distributed movies. Technology is 

arguably having its most profound 
and pronounced effect on film in this 
day and age. It’s an exciting age in 
film history — the digital era. 
Technology is arguably having its most 
profound and pronounced effect on 
film in this day and age. It’s an exciting 
age in film history — the digital era. 

 

ADITYA SINGH. 
BE ETRX 

  



 

360 Degree Virtual Reality (VR) Technology 

 
Virtual has the meaning of “not physically existing but made to appear due to 

software”. Virtual reality is an interactive experience which takes place in a simulated 

environment. Currently Virtual Reality technology works on virtual reality headsets 

which incorporate auditory and visual feedback to generate realistic images and sounds 

to simulate the user’s physical presence in a virtual environment. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

360-degree VR takes the technology a 

step further and allows the user to look 

around in all directions just like they 

would in real life. YouTube lets creates 

create 360-degree videos that are shot 

on special cameras that record in all 360 

degrees. Such videos are known as 

spherical or immersive videos. The 

cameras used are called omnidirectional 

cameras which are multiple cameras on 

a rig which film overlapping angles 

simultaneously. These videos are then 

“stitched” together to be viewed as a 

360-degree video. 

  

VR headsets are trendy wearables, while 

HTC Vivi and Oculus Rift provide PC-

based operations, Samsung and Google 

are working on more affordable 

smartphone-based headsets. These 

headsets contain internal components 

like gyroscope, accelerometer and 

magnetometer and also headphones, 

mostly 3D to give the user a sense of 

where the sound is coming from. As VR 

headsets are gaining popularity, so are 

VR video games which are compatible 

with these devices and provide the user 

with an interactive environment. 

  

  

  

 

Apart from applications in video games, 

cinemas and music and other 

entertainment means VR has found 

applications in the medical field as well. 

Nowadays, surgical training is done 

using 360-degree virtual videos which 

are recorded whilst the surgery is being 

performed. Thus, the data obtained 

during operations can be shared. It is 

also used in pain management due to 

the belief that distraction might help 

people to reduce their experience of 

pain. 

Like surgical training, it also has use in 

space and aeronautical training to train 

astronauts in a simulation while being 

on earth. Flight simulators and vehicular 

simulators are also VR based to provide 

the users with a real-world experience. 

VR has different target audiences in 

different fields and with improvement in 

video technology, VR and 360-degree 

VR are gaining popularity.



 

 

DECODERS – YouTube Initiative 
People often think about creating a YouTube channel but most of them never actually do it. 

Well, we are one of those people, we did 

create our YouTube channel but stuck to our 

basics, create videos which you want to 

watch. The main motive to create a YouTube 

channel was to make it easy for other people 

to learn the things which we found difficult 

when we were doing them ourselves. We 

wanted others to have that ease which we 

never had. Making new videos every week is quite an intense task but Decoders so far have 

been successful in doing so just because of the motivation and eagerness we get by seeing 

people’s response. Doing something out of academics sounds good but in reality, it’s a task 

that requires a lot of energy and that energy only comes from true passion for your work. We 

should try our best every time for creating videos that will ensure you learned something new. 

Managing our studies and extra activities has to be done in a planned manner.  

In our case we did all the editing and 

scripting after college and worked till it was 

adequately late for dinner time. YouTube 

has given us a lot of understanding about 

how much efforts it takes to create a single 

video. Usually it takes about 3 full days of 

editing and scripting to complete one video 

but keeping the content in that video worth 

watching does takes quite some patience. 

Listening and watching your video again 

and again before uploading it, is a fun task 

on its own. Then, with our best possible 

English we do the descriptions and tags of 

the video. After all this hard work you are 

about to click on the publish button, but 

then you realise the thumbnail is not 

customised. Yes, with a team of five 

members we still forgot that part after that 

using some editing tools and finally the 

thumbnail is done. Now, that moment of 

finally uploading the video is done by 

clicking on the publish video and you have 

a sense of relief but this relief doesn’t stay 

for longer as you have to upload status and 

videos promoting your video and that part 

is also important. The next morning you 

wake up check the analytics, sometimes the 

video gets a good response and sometimes 

it doesn’t the key here is to have the same 

spirit every day and continue what you have 

been doing. 

YouTube has been a life learning experience 

for all the team members of Decoders and 

it is the teamwork that make it happen in 

the end every single day.

 



 

NEED FOR STORAGE 

OF DIGITAL DATA IN 

DNA 
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 Rank brain: Google's AI 
  

 Have you ever wondered by the fact that how google 
effectively and efficiently manage to get you the exact 
search result what you've been looking for? Well if you 
haven’t then this will surely a worth to read. 

  

So, what exactly is rank brain: 

  

Rank brain is an artificial intelligence machine learning 
system developed by google to help process its search 
results. Machine learning is in the sense that the machine 
teaches itself how to perform some action rather than 
being detail feeding of information by humans. Rank brain 
is artificial intelligence or AI that is, it has its own decision 
taking ability and accordingly it processes the results. 

  

How Rank brain works: 

  

Rank brain is a part of google search algorithm that's used 
to sort millions of pages and provide the most relevant 
page for particular query. Google processes about 3 billion 
searches' a day and according to its report 15% searches are 
new, that it had been never searched by any human 
previously. But 15 percent of three billion is still a huge 
number of queries never entered by any human searcher 
— 450 million per day. There are infinite ways in which 
single query can be searched by using different words, 
keywords or even a sentence that describe the word we're 
looking for. Rank brain uses patterns between seemingly 
unconnected complex searches to understand the 
similarity between them. This learning, in turn, allows it 
to better understand future complex searches and whether 
they’re related to particular topics. Most important, it can 
then associate these groups of searches with results that it 
thinks searchers will like the most. 

  

How Rank brain makes its own decisions to provide better 
search result: 

  

If Rank brain sees a word 
or phrase it isn't familiar 
with, it then makes a 
guess that what it could 
have mean and 
accordingly it filters the 
search making it more 
effective at handling 
never-before-seen search 
queries. Rank brain 
process the information 
as words or cluster of 
words that has best 
chance of matching with 
the required search 
query. Therefore, Rank 
Brain attempts to guess 
what people mean and 
records the results, which 
adapts the results to 
provide better user 
satisfaction. 

Rank brain is the third 
most important factor in 
ranking algorithm only 
behind content and link. 

  

Future of Rank brain: 

  

Like any new Google 
feature, Rank Brain will 
likely continue to 
develop over time. We as 
a consumer might not 
notice these changes but 
it will significantly 
increase its knowledge 
over a period of time to 
provide even more better 
search results. 

Shashikant  

BE - ETRX 

  
 
  
 
  



 

 

 

Communication skills are vital elements in the education of engineering students to assist 
their future careers. In this article various important communication skills are required for 
modern engineers. Various elements of communication skills in education are portrayed 
such as oral, written, verbal and non-verbal etc. Engineering graduates require 
communication skills to maintain with the global environment of the new millennium. 
Communication skill has become essential aspect of every co-operate culture which helps 
the person to develop leadership skills and work as a team. Communication skill is one of 
11 key outcomes required by every engineering student. Such skills are essential for an 
engineer who aspires to achieve their professional practice in the global arena. Multiple 
skills are considered as outstanding element in the make-up of the new global engineers. In 
this age of globalisation, international projects are growing, and cross-cultural 
communication and collaboration is ascending; especially in the current corporate culture. 
English is accepted as the business language of the globe.  

The need to communicate in English has 
become an essential part of the growing 
global world. This is important for an 
engineering student as this exhibits that 
English may be more useful 
internationally than almost any other 
language due to its preference. English is 
cited as the major language of 
international business, diplomacy, science 
and the professionals. Communication is 
not only limited to speak in English, but 
it has various Components that make the 
overall personality of an individual. 
While           communicating and using 
business English, an important aspect of 
interaction plays a vital role. It’s the 
nonverbal Communication that is 

important in the work place as it impacts 
an individual success in life especially 
during the job search and on the job as it 
includes facial expression, gestures, Body 
postures and eye contact. All these are 
very important for an engineering student 
to attend campus placement interviews 
conducted by various companies. It is 
during these interviews many 
engineering students are rejected due to 
lack of confidence, lack of communication 
skills and fear to speak grammatically 
correct English. So, it is much clear to say 
that an engineer besides having excellent 
technical knowledge should possess great 
communication skills in order to become 
an all-rounder engineer.   

 

ANURAAG BHPESH RATHOD 
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Digital currency 
 

• What does digital currency mean? 

Digital currency is a payment method which is 
intangible and only exists in electronic form. In 
today's world digital currency is gaining high 
popularity and its value is increasing day by 
day. 

Digital currency is can be transferred from 
person to person using electronic devices such 
as laptops, smartphones, tabs, etc with 
internet connectivity. 

Like traditional money, these currencies may 
be used to buy physical goods and services, but 
may also be restricted to certain communities 
such as for use inside an on-line game or social 
network. 

 

• Digital vs traditional currency: 

Most of the traditional currencies are issued by 
reserve bank and are bank held while digital 
one's are cryptocurrency that is currency 
which are facilitated using cryptographic 
technology. One could argue that our 
increasingly cashless society means that all 
currencies are becoming digital (sometimes 
referred to as “electronic money”), but they 
are not presented to us as such. As payment is 
directly done between the payors and the 
payees' there's no intermediate third party. 
Digital currencies can eliminate 
intermediaries, process steps and cost related 
to infrastructures unlike traditional payment 
method which necessarily pass through banks 
or clearing houses. 

  

                                     

• Why digital currency: 

There are many benefits associated with digital 
currencies such as time saving, reliable, ability 
make easy payments, and lower transactions 
cost. In many ways, digital currencies work like 
stocks. Depending on one’s economic state, 
their values go up or down. One looking for a 
fine investment can invest in digital currencies, 
and can sell their stock at times when value is 
at peak. 

  

• List of digital currencies available 

right now: 

The number of cryptocurrencies available over 
the internet as of 7 January 2018 is over 1384 
and growing. A new cryptocurrency can be 
created at any time. By market capitalization, 
Bitcoin is currently (January 6, 2018) the 
largest blockchain network, followed by 
Ethereum, Ripple, Bitcoin Cash, Cardanol, and 
Litecoin. At present time the largest block of 
cryptocurrency available is bitcoin. 

One bitcoin approximately equals seven lakhs 
INR at present. One can earn bitcoins through 
bitcoin mining or simply can buy them and save 
as a stock till its value reaches its peak. 

  

• Future of digital currency: 

Many of existing digital currencies have not yet 
seen widespread usage, and may not be easily 
used or exchanged. But with time one can see 
it's increase usage in transactions and buying 
and selling of products. It’s safe, easily 
accessible and efficient. 

 

 

 

 

 

 



Mission Mars: 

SpaceX expedition 

  

It has been almost five decades since the 

first-time human had landed on moon. The 

idea of existence of life beyond the earth 

has always fascinated the humans. Now we 

are in a search of new destination where we 

can colonize, and in that search planet Mars 

proved to be the strongest contender. 

Recently, Mars is the focus of much 

scientific study about possible human 

colonization. 

Permanent human habitation on other 

planets is one of science fiction's most 

prevalent themes. 

With a mission of reducing space 

transportation cost and Mars colonization, 

Space Exploration Technologies Corp., 

doing business as SpaceX, founded by 

entrepreneur Elon musk back in 2002 had 

come into existence. 

  

 What makes Mars the most suitable 

celestial body in our solar system for 

human colonization? 

Mars surface condition and evidence of past 

presence of water, makes it one of the most 

hospitable planets besides earth. Also, the 

energy required per unit mass to reach mars 

from earth is far less as compared to other 

planets expect Venus. 

The Martian day also known as sol is very 

close in duration with earths' solar day. A 

sol is of 24 hours, 39 minutes and 35.244 

seconds long. 

  

Transportation and equipment's needed 

for colonization: 

A trip to mars would approximately take 

nine months of space traveling, but it had 

been proposed that using modified transfer 

trajectories this time period would be 

reduced to six months. However, 

shortening of travel time would result in 

greater fuel consumption, and is difficult in 

chemical rockets. The new concept as 

proposed by SpaceX features a slightly 

smaller rocket and spacecraft designed for 

a broader range of applications beyond 

Mars. Colonization on Mars would require 

a wide range of equipment’s. Equipment’s 

which directly provide services to humans 

and production equipment's used to 

produce food, propellant, water, energy and 

breathable oxygen—in order to support 

human colonization efforts. SpaceX is 

planning an Interplanetary Transport 

System to provide human settlement on 

mars by 2030. 

 

  



 

The ultimate challenge for habitation: 

While mars are considered as the most 

suitable planet for habitation but it will still 

provide a hostile environment. Different 

technologies have been developed to assist 

long-term space exploration and may be 

adapted for habitation on Mars. 

Mars has gravity about one sixth of earth, 

this difference in gravity would produce 

adverse effects on human health such as 

weakening of bones and muscles. Also, as 

mars doesn't have its own environment, it 

doesn't provide any protection against the 

harmful radiation as coming from sun. 

Some psychological effects can also be 

seen on inhabitants, as they're millions of 

miles away from earth there will be sheer 

sense of loneliness. 

  

 The conclusion: 

With the degrading atmosphere of earth day 

by day it had been estimated that sooner or 

later earth would not be able to sustain life. 

In that case, it becomes a necessity to find a 

new home, a new world. Our curiosity and 

necessity will lead us to find new 

settlements'. 

  

 

Prashnottari-2019 

 



 

Stan Lee: The world has always been a 
comic book to me 
A destroyer of worlds, a friendly neighbourhood hero, good vs evil and all from the mind of a 
comic-book pioneer who passed away at the age of 95. Stan Lee has left a strong legacy behind 
him and one that goes well beyond the recent years of cameo appearances in the Marvel 
Cinematic Universe (MCU). For a casual fan, Lee is simply known as the creator of Marvel 
Comics but his story is endearing, complicated and filled with more twists and turns than the 
comics he wrote for.    
What does one think of when they hear the name, Stan Lee? For many, it’ll conjure up an image 
of the old Stan Lee, a man mostly used for appearances and as a representation of Marvel’s 
long history. Even at the age of 95, he had a ‘cool’ factor about him, the kind of guy you’d wait 
in line at a comic convention for, the man you’d say “AHA!!” to when you see his cameo scene 
appearing in a Marvel movie. Lee’s real name is Stanley Martin Lieber. Stan Lee grew up in 
New York City and developed his nickname in high school and hasn’t looked back since then; 
he had even legally changed his name to Stan Lee. Stan Lee’s journey to Marvel began with a 
life and career that had nothing to do with comics. Lee’s father lost his job during the Great 
Depression giving Lee a deeper understanding of the privilege of working and doing work 
wherever you can. Lee’s work ethic seemed to form at a very young age and didn’t let up until 
his death. After graduating high school in the late ‘30s Lee went right to work, following his 
passion for writing.
His ultimate goal was to create an epic 
novel and begin his career as a successful 
author. His first job was far from writing 
novels, in fact, his first true writing gig 
started out as writing obituaries in 
newspapers. He further pursued his interest 
in newspaper jobs and some work at local 
theatres. Lee’s uncle Robbie Solomon 
helped him get a job at a company known 
as Timely Comics. Lee worked under his 
cousin’s husband Martin Goodman. Timely 
Comics provided the introduction to iconic 
superheroes like “Captain America”, 
“Namur the Submariner” and an original 
version of “The Human Torch”. In his early 
days at the company, Stan Lee was an 
assistant providing writers with extra ink, 
running errands around the office and 
completing random tasks, so Lee had no 
contribution to these characters. The work 
ethics showcased by Lee helped him to 
move up in ranks and get more assignments 
and his own chance at creating a hero.  
 In 1941, Timely Comics series Mystic 
debuted a character names Destroyer, 
which was just a darker version of Captain 
America. The Destroyer was also a Nazi-

fighting superhero who saw mild success. 
Before Lee could expand and grow on as a 
hero, he was enrolled into the Army. Lee 
served as a playwright during his time in the 
military. By the time Lee returned, the 
comic book industry was not doing well, 
people didn’t take comics seriously. In the 
early ‘50s, Lee’s Comics focused on horror 
stories, cops, and robbers and ventured 
away from the prime superhero material.  
 A real-life tragedy gave Lee a different 
perspective on the work he was doing. In 
1955, Lee’s wife gave birth to their second 
daughter and three days after her birth, 
Lee’s daughter passed away. In 1958, 
Timely Comics was ready to close their 
doors, this is when Lee received an 
assignment along with Jack Kirby. They 
created “The Fantastic Four” aimed for the 
older audience, looking to tap into older 
teens who sought out the excitement of 
comics but yearned for stories with a little 
bit more maturity. Timely Comics officially 
become Marvel comics in 1961. Following 
the success of The Fantastic Four series, 
Lee and Kirby developed “The Incredible 
Hulk” and along with Larry Lieber “Thor” 



 

in 1962. Stan Lee’s greatest creations of all 
time originated in 1962 when he 
collaborated with Steve Ditka to create 
“The Amazing Spider-man”. In 1963, 
Spider-man received his own solo series 
and eventually led to the creation of some 
of the most iconic and well-known 
characters in the Marvel universe. In 1963, 

Lee and Lieber collaborated again to create 
“The Invincible Iron Man” and in the same 
year Stan Lee and Jack Kirby collaborated 
to create “X-Men”.  Lee brought all these 
heroes together and thus the Avengers were 
born. This crossover concept worked and 
the Marvel publication universe was going 
strong.  

Now to juggle with so many comic series, Lee introduced a new method of comic writing, he 
called it “Marvel Method”. In this method, he would meet an artist and explain to him the story 
of the comic, the artist would then take the story and draw out the comic however he/she 
wanted, as long as it followed Lee's plot. The artist would also leave little notes to let Lee know 
what exactly was happening in each panel. Once the artist was done, Lee would get the comic 
back and put in dialogue based on the art. The Marvel Method of writing comics turned out to 
be extremely successful, and the comics published in that era were some of the best comics the 
world has ever seen. Along with great comics, the “Marvel Method” also brought controversy 
to Lee’s life. Marvel artists felt that Lee was hogging all credit and payment for their stories. 
Artists pointed out that Lee only did write dialogues based on others ideas and still takes all 
the credit for the comics. This dispute between Stan Lee and some co-writers lasted for many 
years.  
Stan Lee is now synonymous with a cameo. Before he was shown on screen, he used his voice 
to serve as the narrator for both the live-action “Incredible Hulk” and the animated show 
“Spider-man and his amazing friends”. Lee’s first on-screen cameo was as a jury foreman for 
“The Trial of Incredible Hulk”, a 1989 TV movie. Stan Lee had a reality show on History 
channel entitled “Stan Lee’s Superhuman’s” and a YouTube channel named “Stan Lee’s World 
of Heroes”. Lee was able to venture out beyond comics understanding how new generations 
enjoy all different types of media. One of the biggest transitions to Stan Lee’s legacy came 
with a release of X-men in the year 2000. In 2008 MCU was launched and it completely 
changed Marvel, and the sale to Disney launched the comic books to the new heights. Lee 
received many awards in his career, in 2002 he won the Saturn Award for life career, in 2011 
he received his own star on the Hollywood Walk of Fame, in 2012 he won the Lifetime 
Achievement Award from the Visual Effects Society, in 2017 Lee was inducted along with 
Jack Kirby into the Disney Legends Hall of Fame.  
 In 2017, his wife Joan passed away after complications from a stroke and On November 12, 
2018, Stan Lee passed away due to congestive heart failure. The comic book world mourned 
and celebrated the life of Stan Lee. Countless fans and many celebrities whose lives were 
impacted by him, shared their fond memories of him. The original Avengers actors - Chris 
Evans, Chris Hemsworth, Robert Downey Jr., Scarlett Johansson, and Jeremy Renner took out 
a full-page in “The Hollywood Reporter” dedicated to Lee. 
 No matter how you feel about Lee’s past or the disputes about his writing credits, he was there 
for all of it. He transitioned Timely Comics into Marvel Comics. He helped develop the web-
slinger Spider-man and he truly entertained millions of people over the years. Even then, there 
are his numerous fans who are those thousands of people Lee has offered the opportunity to 
have employment for. Just like the work ethic Lee’s own father instilled in him, he has passed 
it on through a countless amount of people. Stan Lee’s legacy will live on forever thanks to the 
world of heroes he created and his name will forever be associated with the world of publishing. 
Pranav Singh 
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The move to 7nm pushes design to 
new limits 
  
According to Qualcomm, a 7nm process could cut by 30% the power consumed by its 10nm 
devices 
While chipmakers are keen to move to the 7nm node, the use of ‘tricks’ to extend the life of 
optical lithography, amidst a continuing wait for EUV, is piling up the design challenges. 
  
Qualcomm wants to move to 7nm to push frequency to 3GHz and reduce power by 30%, 
compared to the 10nm Snapdragon 835 used in phones such as the HTC U11. 
But the need to use self-aligned double patterning (SADP) to form the densest metal 
interconnect layers brings with its complex new design rules, as well as much higher resistance 
in the wiring itself. With SADP, metal lines have to run parallel to each other on each layer. 
Any connection that includes one or more turns needs to use at least two metal layers, incurring 
the resistance cost of visa, as well as the very thin metal wires. 
 
To work around high resistance in signal 
lines that need high switching speeds, 
foundries have adopted via pillars or via 
ladders and encourage the use of the coarser 
metal on upper layers for high-speed 
signals that would be prone to 
electromigration if routed on the finer 
wiring layers. The pillars use two visas in 
parallel to move up each layer, which 
reduces overall resistance. 
 It uses additional routing resources and 
places additional challenges on the router. 
Foundries such as GlobalFoundries (GF) 
and TSMC have involved designers in the 
creation of their 7nm processes in order to 
work out how to make designs economic 
and to claw back drops in silicon utilisation 
incurred by structures such as via pillars. 
You have to make compromises but, 
ultimately, everybody’s real interest is 
making sure the final cost is minimised. A 
major impact is that we end up with a 
significantly ‘scrunched’ standard cell and 
this will impact the way in which libraries 
interact with the router. 

One of the biggest problems for design with 
standard cells is providing access points for 
the router to the pins of each gate. This 
problem is exacerbated by rules governing 
SADP that make small jogs in local routing 
extremely expensive. Synopsys, for 
example, found in early work with GF that 
it often makes more sense to move cells 
around so an interconnect can use a single 
straight line. 
A future shift to EUV patterning for the 
lowest metal layers may relax the rules for 
designers, making it easier to hit density 
and speed targets. Samsung said at the 
VLSI Technology Symposium that use of 
EUV in critical layers reduced routing 
congestion and improved speed by 
removing the excess parasitic capacitance 
of the dummy metal lines needed by SADP-
based processes. 
Willy Chen, deputy director of TSMC’s 
design and technology platform, said its 
N7+ process – which will use some EUV-
imaged layers – should reduce area 
consumption by 10%. However, Northrop 
said while GF sees EUV as a potential 



 

vehicle for reducing manufacturing cost, it 
wants to minimise disruption to flows and 
is unlikely to alter the design rules. 
One issue that foundries face is that EUV, 
although potentially a better lithographic 
technology, changes the process flows in 
those layers dramatically. 
  
Expected commercialization and 

technologies: 

  

In April 2016, TMSC announced that 7 nm 
trial production would begin in the first half 

of 2017. In March 2017, TSMC announced 
7 nm risk production starting by June 2018. 
TSMC's 7 nm production plans, as of early 
2017, are to use EUV or immersion 
lithography initially on this process node, 
and transition from risk to commercial 
volume manufacturing from Q2 2017 to Q2 
2018. Also, their later generation 7 nm 
production is planned to use EUV multiple 
patterning and to have an estimated 
transition from risk to volume 
manufacturing between 2018 and 2019. 
  

  

 
MINI/MINOR PROJECT EXHIBITION 

The Mini/Minor project exhibition was conducted in the odd semester of A.Y. 2018-19 

for SE and TE students as a part of their curriculum under the syllabus of Mumbai University. 

Developing a project gives hands on practice for the domains studied in engineering 

(Embedded Systems, Electronic Devices, Industrial Automation &amp; Control, Instrumentation, 

Robotics, and Signal Processing &amp; Application etc.). 

Objectives. 

To develop team work and creativity among students and thereby increasing 

productivity of students. 

To encourage students to learn practical implementation of the recent topics through 

their projects. 

 To build and strengthen students research, communication and presentation skills 

 

 

 

 

 

 

 

 

 



 

 
RGB Colour Segregation

Abstract— The project basically uses a robotic arm and conveyor belt for representation. The colour 

sensor designed by us is very effective and cost efficient which helps in eliminating expensive optical 

sensors. The sensor uses the principle of reflection i.e. it similarly works as a human eye. The application 

of the project is very vast. The circuit of sensing comprise of three LED’s which blink once and the reflection 

values are given to the ADC which then compare the algorithm in the code.  

 

Keywords—RGB (Red Green Blue), ADC, Halide-

free  

The RGB colour model is an additive colour 

model in which red, green, blue light are added 

together in various ways to reproduce a broad 

array of colours. The name of the model comes 

from the initials of the three additive primary 

colours, red, green, blue. The main purpose of 

the RGB colour model is for the sensing, 

representation and display of images in 

electronic system, such as televisions and 

computers, through it has also been used in 

conventional photography. Before the electronic 

age, the RGB colour model already had a solid 

theory behind it, based in human perception of 

colours. 

RGB colour values are specified in all browsers. 

An RGB colour value is specified with (red, green, 

and blue). Each parameter (red, green, blue) 

defines the intensity of the colour as an integer 

between 0 to 255. 

For example, RGB (0,0,255) is rendered as blue, 

because the blue parameter is set to its highest 

value (255) and the others are set to 0. 

Deciding the Degree of Freedom for the robotic 

arm is another challenge that was faced. The 

degree of freedom must be very application 

specific as the number of joints increase the 

number of motors required for the operation of 

robotic arm increases which eventually leads to 

more expensive arm. The motors used in the 

project are DC geared motor which provide less 

accuracy compared to the stepper motors but 

the project being at the prototype version the DC 

motors work perfectly fine. The conveyor belt 

also uses DC motors for its operation. 

 

Hardware Implementation 

Initially the conveyor belt is started and objects 

are placed manually by the users. The object 

sensor is used to detect the object once the 

object is detected it stops the conveyor belt. The 

colour sensor is placed very strategically that 

when the conveyor stops the object stops in 

front of the sensor. The sensor is designed based 

on the principle of human eye where it uses 

three LED’s for the operation. The LED’s blink 

once each and the reflection value is picked by 



the Analog to Digital convert which feeds the 

value to the code. Depending upon the algorithm 

the colour of object is decided. Then the robotic 

arm comes into the picture which picks the 

object and places into the desired box and the 

objects are segregated accordingly. 

The project algorithm is coded in C programming 

language. ADC values received from sensor are 

compared with the algorithm and then feed to 

the micro controller. The controller used is 

AT89S52. According to the algorithm the colour 

red is defined at Port 3 pin 2, colour green is 

defined at Port 3 pin 3, colour blue is defined at 

Port 3 pin 4. Once the colour is decided the 

robotic arm has to perform three main actions. 

First rotate the base either to left or right. 

Secondly the movement of shoulder and then 

opening and closing of the gripper. 

 Principle - Roses are red and violets are blue, but 

we only know that thanks to specialized cells in 

our eyes called cones. When light hits an object 

– say, a banana – the object absorbs some of the 

light and reflects the rest of it. Which 

wavelengths are reflected or absorbed depends 

on the properties of the object? 

  

 Fig 1. Colour Sensor 

For a ripe banana, wavelengths of about 570 to 

580 nanometre bounce back. These are the 

wavelengths of yellow light. When you look at a 

banana, the wavelengths of reflected light 

determine what colour you see. The light waves 

reflect off the banana's peel and hit the light-

sensitive retina at the back of your eye. That's 

where cones come in. 

Cones are one type of photoreceptor, the tiny 

cells in the retina that respond to light. Most of 

us have 6 to 7 million cones, and almost all of 

them are concentrated on a 0.3-millimetre spot 

on the retina called the fovea centralise. 

Not all of these cones are alike. About 64 percent 

of them respond most strongly to red light, while 

about a third are set off the most by green light. 

Another 2 percent respond strongest to blue 

light. 

When light from the banana hits the cones, it 

stimulates them to varying degrees. The 

resulting signal is zapped along the optic nerve to 

the visual cortex of the brain, which processes 

the information and returns with a colour: 

yellow. 

Humans, with our three cone types, are better at 

discerning colour than most mammals, but 

plenty of animals beat us out in the colour vision 

department. Many birds and fish have four types 

of cones, enabling them to see ultraviolet light, 

or light with wavelengths shorter than what the 

human eye can perceive. 

Some insects can also see in ultraviolet, which 

may help them see patterns on flowers that are 

completely invisible to us. To a bumblebee, those 

roses may not be so red after all.  

Similarly, the reflection values are captured by 

the photo diode and then given to the ADC. The 

ADC converts it into RGB values. And accordingly, 

decisions are taken. 

Pick and place robots have become 

commonplace in today’s manufacturing 

environment. Typically relegated to simple, 



repetitive and monotonous tasks that robots 

naturally excel at, pick and place robots bring a 

number of benefits for manufacturers. 

Pick and place robots are usually mounted on a 

stable stand, strategically positioned to reach 

their entire work envelope. Advanced vision 

systems enable them to grasp and move objects 

on a conveyor belt, which can be used in a variety 

of different ways. 

  

Fig 2 Robotic Arm 

Pick and place robots are used in many ways, 

depending on the product being handled and the 

manufacturer’s need for automation. There are 

four main ways that pick and place robots are 

used: 

Assembly: pick and place robots, during 

assembly processes, grab an incoming part from 

a conveyor belt and then place this part onto 

another work piece, which is then typically 

carried away by another conveyor belt. 

Packaging: similar to assembly processes, a pick 

and place robot grabs a part on an incoming 

conveyor belt and, rather than assemble the 

part, the robot places it in a packaging container 

at a high speed. 

Bin Picking: pick and place robots equipped with 

advanced vision systems can grab a part out of a 

bin, sometimes even when parts are randomly 

mixed together in a bin, and place this part on a 

conveyor for production. 

Inspection: vision systems can monitor products 

moving on an incoming conveyor belt and detect 

defective products, and then a pick and place 

robot can remove the defective product before 

it reaches the final phases of production. 

While pick and place robots are used in a number 

of different ways, the four types of applications 

listed above are some of the most common in 

today’s manufacturing facilities. 

The robotic arm used in the project is personally 

designed by us. The parts of the robotic arm 

where designed on Fusion 360 (an Autodesk 

product). Designing required a time span of 

roughly 20-30 days. Later the parts where cut on 

the CNC machine at KP Engineering Works. To 

reduce the cost of Robotic Arm stepper motors 

where replaced by DC gear motors. 

The AT89S52 is a low-power, high-performance 

CMOS 8-bit micro controller with 8K bytes of in-

system programmable Flash memory. The device 

is manufactured using Atmel’s high-density non-

volatile memory technology and is compatible 

with the industry-standard 80C51 instruction set 

and pin out. The on-chip Flash allows the 

program memory to be reprogrammed in-

system or by a conventional non-volatile 

memory programmer. By combining a versatile 

8-bit CPU with in-system programmable Flash on 

a monolithic chip, the Atmel AT89S52 is a 

powerful micro-controller which provides a 

highly-flexible and cost-effective solution to 

many embedded control applications. 

Features: 

• 8K Bytes of In-System Programmable (ISP) 

Flash    Memory Endurance: 10,000       

Write/Erase Cycles 

• 4.0V to 5.5V Operating Range 



• Fully Static Operation: 0 Hz to 33 MHz 

• Three-level Program Memory Lock 

• 256 x 8-bit Internal RAM 

• 32 Programmable I/O Lines 

• Three 16-bit Timer/Counters 

• Eight Interrupt Sources 

• Full Duplex UART Serial Channel 

• Low-power Idle and Power-down Modes 

• Interrupt Recovery from Power-down Mode 

• Watchdog Timer 

• Dual Data Pointer 

• Power-off Flag 

• Fast Programming Time 

• Flexible ISP Programming (Byte and Page 

Mode) 

• Green (Pb/Halide-free) Packaging Option. 

 

The ADC080X family are CMOS 8-Bit, successive 

approximation A/D converters which use a 

modified potentiometric ladder and are 

designed to operate with the 8080A control bus 

via three-state outputs. These converters appear 

to the processor as memory locations or I/O 

ports, and hence no interfacing logic is required. 

The differential analogy voltage input has good 

common mode-rejection and permits offsetting 

the analogy zero-input voltage value. In addition, 

the voltage reference input can be adjusted to 

allow encoding any smaller analogy voltage span 

to the full 8 bits of resolution. 

Light dependent resistor 

A light dependent resistor works on the principle 

of photo conductivity. 

  

Fig 3 LDR sensor 

Photo conductivity is an optical phenomenon in 

which the materials conductivity is increased 

when light is absorbed by the material. When 

light falls i.e. when the photons fall on the device, 

the electrons in the valence band of the 

semiconductor material are excited to the 

conduction band. 

 

The TSOP17. – Series are miniaturized receivers 

for Infrared remote-control systems. PIN diode 

and preamplifier are assembled on lead frame, 

the epoxy package is designed as IR filter. The 

demodulated output signal can directly be 

decoded by a microprocessor. TSOP17. Is the 

standard IR remote control receiver series, 

supporting all major transmission codes? 

  

Fig 4 TSOP 17 

Features:  

Photo detector and preamplifier in one package. 



Internal filter for PCM frequency. 

Improved shielding against electrical field 

disturbance. 

TTL and CMOS compatibility. 

Output active low. 

Low power consumption. 

High immunity against ambient light. 

Continuous data transmission possible (up to 

2400 bps). 

Suitable burst length .10 cycles/burst. 

We developed a complete model which shows 

colour segregation of three primary colours. The 

model works completely and detects colours 

accurately. Because of the use of DC motors and 

simplicity in code sometimes the placement of 

the object is not appropriate. To achieve 

maximum accuracy, use of stepper motor is 

required. The conveyor belt is perfectly designed 

as per the requirements. The robotic arm needs 

fine improvements at grippers end for picking 

and placing objects in smoother manner. Other 

colours rather than RGB are not detected and 

hence send forward by the conveyor belt. The 

object sensor works perfectly fine and sends the 

stop signal to the conveyor belt with the help of 

micro-controller.  

The segregator has wide range of applications. 

Some of the industrial applications for the 

following would be in food industry, pharmacy 

industries, courier services, etc. The project 

taught us various concepts and programming 

related to the micro-controller family. Using soft 

ware’s like PCB express, Fusion 360 taught us 

how to design PCB layouts and give us an 

industrial exposure of how does a CNC machine 

operates and various other parameters required 

to set the profile that has to go under laser 

cutting.   

Increasing the speed of operation. 

Using Industrial servo motor can boost the speed 

of operation. Using two robotic arms will 

increase the speed and at the same time if the 

RGB colour detector circuit is placed on the 

gripper the conveyor belt can be operated 

continuously and even use of object sensor will 

be eliminated. This remedy will increase the cost 

of the circuit but at the same time accuracy and 

speed is considerable improved

The RGB colour sensor can easily replace the 

expensive optical sensors and image processing 

methods. Where colour segregation of only 

primary colours is required the model works 

accurately. The use of better motors and linear 

actuators will make the system very accurate. 

 

Rahul Patil 
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MUMBAI LOCALS

 

 

The Mumbai railway is one of the busiest 

commuter rail systems in the world and it has 

the most severe overcrowding in the world. 

During rush hour the new train arrives every 3 

minutes, the trains were built for 3,504 

passengers but they carry 2 times this number. 

The crowding during rush hour is so severe that 

the railway has coined a term for it “Super 

Dense Crushed Load”. Mumbai is one of the 

world’s few cities which runs trains just for 

women known as the “Ladies Special”.  

In Mumbai the tracks are dangerous but the 

trains are safe. Mumbai’s railways have one of 

the best safety records in India, no two trains 

are crashed in to one another. Every train is 

equipped with electronic safeguard called the 

auxiliary warning system which acts as the 

mechanical co-pilot of the train. It interacts with 

signal system to control speed of the train and 

avoid accidents. Near each signal embedded in 

the track is the transmitter, as the signal 

changes so does the frequency as the train 

passes over the transmitter checks the trains 

speed against the signal colour. Then the  

 

 

 

transmitter beams its frequency to the train’s 

auxiliary system. If the train is going too fast for 

a yellow or red signal than the auxiliary system 

warns the driver or stops the train. An even 

more advanced system is about to be deployed 

known as ACD (Advanced collision detection) a 

microprocessor is installed on the roof of the 

train and linked to the GPS which will give the 

information about trains running in the 5km 

radius of the particular train. If two trains 

approach on the same track their computer 

sends a message to the automatic braking unit 

to stop the train. By deploying this system, the 

interval between two trains can be slashed to 

half i.e. 90 seconds. 

We all have travelled in the Mumbai locals and 

have faced various problems during the 

commute, but never thought of the reasons 

behind the problems. There can be like various 

reason for a train which is behind the schedule 

or the train which is being stopped between the 

stations. On Sunday’s the most of the trains are 

cancelled because of the ‘Jumbo Block’, but no 

one knows what is done in the Jumbo Block. We 

have 400 km of aging tracks and the challenge is 



  

to repair the tracks in a short amount of time so 

a short portion of railway system is shut down 

on Sunday for the maintenance purpose which 

called as Jumbo Block. Workers form every 

department converge to work in the Jumbo 

Block, they have to perform a long work in a 

short period of time. In Jumbo Block every part 

of the tracks is been inspected from overhead 

wires to the signals everything is to be 

inspected in a short period of time. We see 

many crews wearing the yellow hat and orange 

jackets on the tracks, they are the people we 

should thank for maintaining the tracks. They 

change the position of the basalt rocks lying on 

the tracks twice a month, because if it is not 

done then the randomly shaped may start to fit 

into one another due to the vibrations caused 

by the trains forming a layer equivalent to 

concrete roads. Now if the trains run on such 

tracks which are concrete equivalent and if the 

frequency of the noise made by the trains if 

equal to concrete equivalent road then 

resonance can take place due to which the 

tracks may start to vibrate causing the train to 

derail and having a large damage to the system. 

In short, the Mumbai locals are the lifeline of 

the city, if the lifeline stops the city comes to a 

halt. 

Prince  

BE - ETRX 

  

 

 

Students were given basic knowledge of Technology trends in 2020. The main objective 

of this seminar was to make students understand about the basic concept of 4 th Industrial 

Revolution (4 th IR), 1 st Generation (1G), 5 th Generation (5G), Cyber cash, 3 rd Generation 

Partnership Project (3GPP), Government to Citizen (G2C). The seminar was organized in 

classroom (C-102). 

The combination of fifth generation (5G) cellular and cloud technologies will provide 

substantial capacity, flexibility, and functionality richness to mobile network operator Internet 

of Things (IoT) service offerings. 5G and cloud services (centralized and edge computing) will 

allow carriers to compete 
against non-cellular IoT 
network providers in a 
manner in which they 

cannot replicate. 
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How to handle 

interviews more 

effectively… 

 Mercy comes from top to beneath… heat 
flows from hot to cold … 

Just assume, Socrates standing in-
front of a crowd and sharing the facts about 
philosophy. Almost no one listen to him 
seriously if they don’t know who he is. On 
other side, just think a well-known 
politician or a Bollywood hero is delivering 
an absolute crap, people would pay full 
attention, hear each and every words and 
clap for him. Do we know the reason, we 
are impressed by the individual position 
and their states? Mostly similar situation 
occurs during interview- interviewee 
assumes interviewer knows everything 
perfectly and they lose the confidence at the 
beginning. Confidence plays one of the 
major roles during interview.  

As an interviewer, I can ask 
anything to the associates; sometime even I 
may know be knowing ABC or very little 
about the topic but I would like to check 
confidence and spontaneity of the 
candidate. While replying for the question, 
taking a short pause (not more than 10 
seconds) would be fine but taking too much 
time to respond (or killing the time) would 
adversely influence interviewer. 
Sometimes, quoting “No Idea”, “Sorry, I 
am really not able to recollect” … are better 
option rather than struggling for an answer.  
There is certain point to consider during the 
interview-  
Time really kills deals. “The longer the 
period of time between interviews, the less 
likely you are to get hired”. You must keep 
the interviewing process going rapidly and 
with a sense of urgency. Also, considering 
that fact that interviewer will have to attend 
several such candidates. 
First impressions - Most people don’t like 
hearing it, but countless studies have 
proven that interviewers form an opinion 
about candidates in the first 15 to 20 

seconds of the interview. Unfortunately, 
you don’t get a second chance at a first 
impression. Make sure your first 
impression is a great one. 
Basic is the key – Get yourself well 
prepared and especially basics. For 
example, if you are from Computer or 
Electronics, you should know “basic 
composition of computer” and “what 
electronic is” 
Sell Yourself – Jo Dishdashi 
 really wahibiktahai. So sell yourself hard. 
tories are powerful, “They remove people 
from their personal prejudices and get them 
to mentally and emotionally focus on what 
you are saying,” he says. Come to 
interviews with relevant stories about 
yourself. They must be specific to the job 
you’re applying for, driving home 
repeatedly that you’re the most qualified 
candidate on the planet for the job. Don’t 
waste time trying to figure out what a 
company can do for you. Sell yourself hard 
by concentrating on your strengths and 
skills. It ought to be done quickly and 
efficiently. You must leave the interviewer 
with the feeling that you are far better than 
your competition. 
Take notes - Jotting down important points 
makes you look bright, astute and alert. It’s 
impossible to remember important 
interview points and sell yourself at the 
same time. 
Show your Flexibilities, Dedication and 
passion towards assign work. Refer the 
story “The struggle for an education” by 
Washington and refer when needed.  

Show up your past work/assignment by 
giving Examples confidently. Last but not 
the least, you should be able justify the 
interviewer on “Why should we hire you?” 
 

 

 

 

 

 



 

 

Based on the 

Conference with Ajit 

Doval Sir. 
“Come what may and we will deal with it”. Sometimes while decision making, we have hardly few 
choices and when it comes to rational decision making, we have to take into account a lot of 
considerations. We take hundreds of decisions every day. Tough decisions are where consequences 
are going to affect a large number of people for a large amount of time. While taking a decision, 
there are three factors to be taken into consideration:  

Clarity of objectives 

To make the objective as simple as possible 

Objective analysis on resources, possibilities, limitations and consequences 

If I’m afraid, my decision is not objective. When you are upset or in anxiety then do not take any 
decision. Let it neutralize with time. Take the decision in completely calm state. After objectives 
are defined, ask yourself what are the different options. Tough decisions do not have many options. 
Now the question is that how do you select the best option? Each option has got a cost and the most 
cost effective and sure to get decision should be taken.  

It is important to note that not always a decision is wrong. Nor the option is wrong. Most of the 
time we have a lack of data base and lack of resources. For example, if I have to reach a destination 
via a train, I must have complete information about all the possible routes and trains that can help 
me get there in time. Also, after selecting the option, start your preparation for it. Give your best 
work towards it. Decisions are never wrong. We do not work towards them in the right way. 
Making a decision right is as important as taking the right decision.  

 

 

When asked on what makes him different 
than others, he answered that he feels every 
human being is different. When two 
fingerprints can never be same then how can 
two human beings be same. He said that his 
childhood has been quite tough. And yes, he 
has been a solo operator because he considers 
his own circumstances first. The belief and 
the commitment level should be high. 
Anyone else could be doubtful. Whatever I do 
I keep no doubt. Also, nobody can contradict 
you in intelligence operation. There is always 
a surprise in every operation. I never repeat 
anything twice. I do everything every time 
differently. Every operation in my life is first 
time. Work with no assumptions. Every day 
of life is the first day of the life left. If any 
operation is leaked then be fast to hit and quit. 
Do not get into too much of procrastination. 
You must have the ability to be secretive.  

When asked about a few events that have 
helped him develop this psychic, he answered 
that “The things that you plan do not affect 
you. The things that are not planned, leave a 
mark. I had a troubled childhood. My father 

was in the army. And I had a lot of sisters. I 
was a very pampered child. But later on, my 
father had sent me to a boarding school at the 
age of 8. So, then you have pains, passions, 
comfort all in you. I was responsible for 
everything. If beaten up by students I used to 
say that I’m the one who did not stand strong 
at first. I have got to be self-dependent. 
Everything that happens to me I’m 
responsible for it whether good or bad. My 
boarding school had a rule- “Play the game”. 
Every child was allotted some game and the 
selections had started. I took boxing. One day 
my teacher told me why she had selected me. 
She said that I had a very unique quality that 
I never accept a defeat and continue even if 
beaten again and again. I will win the war not 
because I’m the strongest but will never quit. 
She said that you will stay in the ring till the 
last round. It is a quality to hold in the state 
of adversity till the end. Whatever tough 
happens in life, shapes you. You can cry or 
complain but then things will keep on 
happening. More important is how you 
respond to it. Nobody takes wrong decisions 



 

but the consequence of the decision decides 
later what the nature of decision was.  
Suppose in this room, someone enters with an 
AK47, then in this setting itself you have got 
to take a decision. These are the 
circumstances which are not the same 
elsewhere like in the veranda or on the 
roadside. Circumstances are the setting in 
every decision and they are very important. If 
it is circumstantial then it will not be right 
and if it is right then it is not circumstantial.  

If you have to choose between what you have 
to do and what you should do, choose the 
second. Because then it is someone else’s 
decision.  

When asked on the future of war and 
terrorism he answered: After World War II 
and development of instruments of 
destruction and guaranteed distinction, we 
have gone into an era where conventional 
wars are not only unaffordable but the 
consequences will be distinction. Also, the 
country with more resources, more 
technology and more security will win the 
war. The man who can see the invisibility 
will win. But if out of 130 crore people, can 

recognise a terrorist dressed in a normal way 
then you are sure to win.  

In intelligence domain they hunt through 
technology but do not make them an integral 
part. I am deeply impressed by the knowledge 
of the younger generation. The belief that 
they have is very strong. And in security I 
think we are making very good progress. 
Today, communication is the biggest accent 
and gives you an edge over others.  

I don’t think now my views are very relevant 
to the youth. They should listen to the 
government and their policies, listen to the 
prime minister. The youth is so well 
informed and motivated. I can tell that their 
attitudes can make a difference. We all have 
an identity. So, with your identity. Once 
when Swami Vivekanand and his friend were 
travelling through a ship with a few Japanese 
men, there was no food for the two Indians. 
His friend spoke loudly to the Japanese men 
about their country. What the Japanese did 
was that he said “You take my food; I will not 
have it. But you dare speak ill about my 
country.” This should be the spirit as a 
citizen. Materialistic mind shrinks us. Have a 
big heart and a bigger insight?

   

 

 



 

 

  

Emotional Intelligence 
  

Many of us are aware of IQ (Intelligence Quotient). Designed to measure intellectual 
intelligence, it gives a score from a series of tests. Higher IQs indicate better cognitive abilities, 
or the ability to learn and understand. People with higher IQs are more likely to do well 
academically without exerting the same amount of mental effort as those with lower IQ scores. 

 A logical assumption, therefore, is that 
people with higher IQs will be more 
successful at work and through life. This 
assumption has been proven incorrect – 
there is more to success than simply being 
‘clever’. Emotional Intelligence (EI or 
sometimes EQ – Emotional Quotient) is a 
more modern concept and was only fully 
developed in the mid-1990s, by Daniel 
Goleman, among others. Emotional 
Intelligence is the measure of an 
individual’s abilities to recognise and 
manage their emotions, and the emotions 
of other people, both individually and in 
groups. 

 HAPPY is a good word, but does it do your 
feelings justice? Emotions are the mental 
and physiological feeling states that direct 
our attention and guide our behaviour. 
Personal competence includes awareness 
of the self-i.e. understanding one own 
emotions, feelings, and management of 
self and also to learn the ability to deal with 
changing situation. 

The emotions change according to the 
workplace it can be either positive or 
negative. And both these types of 
emotions will have an effect on behaviour 
of the person and this in turn will affect the 
total organisational culture. 

“Passion’s Slaves,” states that emotional 
disorders need pharmacological help. 
However, there are specific disorders like 
manic-depression where the patient never 
feels any need for medication. Such severe 
emotional diseases can hamper your 
success if not handled properly. 

When you are depressed, you need to 
focus your attention on some upbeat 
activity. However, you should always avoid 
terrible movies, novels, and stories which 
shall drag your mood further down. 

“The Roots of Empathy,” presents 
emotional intelligence in gender 
distribution. Women are better than men 
in empathy and compassion helps with 
romantic life. This demonstrates an 
appreciation of emotions as an instrument 
of knowledge. 

 “Managing with Heart,” study conducted 
on a group where each member is a star in 
the academic IQ test results. The results 
were astonishing. Some proved excellent, 
and others yielded average or even below 
mediocre results in an emotional 
intelligence test. 

 The final study proved that the stars in the 
emotional intelligence tests were the 
people who used to get their work finished. 
Interestingly, it is one of the leading 
characteristics of the fortunate people. 

However, the average or the below 
average scorers in the emotional 
intelligence people were those who start 
many tasks at a time and leave most of 
them unfinished. It is one of the reasons 
behind most of the unsuccessful people. 

The Oxford English dictionary provides two 
definitions of a crucible: (a) a container in 
which metals or other substances may be 
melted or subjected to very high 
temperatures, and (b) a situation of severe 



trial, or in which different elements 
interact to produce something new. 

 Here are several examples of family 
crucibles: Inability to find a mate and 
marry; broken engagement; bad start to 
marriage; entering a blended family 
Regardless of the family crucible you are 
facing, there are some general strategies 
that can help you deal with them. Be 
prepared, connect with others, 
communicate one-on-one, focus on 
essential parts of life, seek soul-soothing 
environment& be flexible and creative in 
adapting to new roles and routines. 

Trauma. Any traumatising event can 
implant such trigger memories in the 
amygdala: a fire or an auto accident, being 
in a natural catastrophe such as an 
earthquake or a hurricane, being raped or 
mugged. Human cruelties stamp their 
victims’ memories with a template that 
regards with fear anything vaguely similar 
to the assault itself. 

Emotional Relearning. Fear conditioning is 
the name psychologists use for the process 
whereby something that is not in the least 
threatening becomes dreaded as it is 
associated in someone’s mind with 
something frightening. 

The sense in which PTSD patients feel 
“unsafe” goes beyond fears that dangers 
lurk around them; their insecurity begins 
more intimately, in the feeling that they 
have no control over what is happening in 
their body and to their emotions. In the 
end, patients need to mourn the loss the 
trauma brought—whether an injury, the 
death of a loved one or a rupture in a 
relationship, regret over some step not 
taken to save someone, or just the 
shattering of confidence that people can 
be trusted. 

Working on your emotional intelligence 
could well be the most important aspect of 
your personal development. Research has 
shown that people with higher levels of 

emotional intelligence enjoy more 
satisfying and successful careers and 
relationships. If you think about ways to 
enhance your emotional intelligence, you 
are likely to become more charismatic, 
interesting and attractive to others, and 
you will also give your self-esteem a boost. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

 

 

extile manufacturers, the obvious target audience of textile machinery manufacturers, have 

a lot to say - from the brands they use and prefer to the problems they face during the 

production process. And they have their own set of solutions and suggestions on how machinery 

manufacturers can make life easier for them. Most are plausible and can be implemented. 

There are a number of issues that cropped up when Fibre2Fashionspoke to textile manufacturers. 

Ravi S Jalan, managing director of GHCL Ltd, lists a number of issues. He says, "The machines 

and their spare parts from Reiter are very costly which impacts the cost of production. Also, the 

design of their open-end machines makes tail-end preparation difficult. The yield from LMW 

machines is 5 per cent less as compared to Reiter and their frequency of breakdown is also very 

high. The KTTM ring frame machines consume more power and the working life of short aprons 

is also low. 

"Moreover, in the open-end machines from Reiter, the piecing quality is average and the package 

compactness is less. Sculfor’s autocoherer machines, on the other hand, have high consumption of 

spares. Besides these, the splicing strength of Murata & Sculfor’s AutoZone is low as compared to 

Savio." 

The main issue that Narendra Kaushik, VP-Spinning Operations with Pratibha Syntax, faces is 

that of contamination. The suggestion he has in mind is to improve the quality of cotton at the 

ginning stage itself. Shekhar Agarwal, vice chairman of LNJ Bhilwara, says, "After-sales service 

needs to improve in the country for all imported machines. 

The technicians are not properly trained, and sometimes spare parts are not available and have to 

be imported." According to Rajeev Bansal, managing director of Celestial India, the main problem 

he faces with Terror knitting machines is that of the high knitting needle cost." 

Jalan also has a number of suggestions for machinery manufacturers. He believes, "Reiter is a 

trusted brand and has excellent post-sales service as well. They should start manufacturing all range 

of machines
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Mukund Choudhary, managing director of 
Spintex Industries, says about the process 
followed in his organisation, "Due to state-of-
the-art technology and new generation of 
machines, the operational problems are self-
explanatory. Newly-joined trainees are being 
trained to operate the machines. The total 
training course is of four months." There are 
three areas where Kaushik sees challenges: the 
availability of manpower itself, the regular 
attrition of workers, and that of changing the 
mindset of workers. Agarwal says, "Spinning is 
not an issue, but there are issues relating to 
knitting and dyeing/ finishing." Bansal feels 
training people in the machinery sector is not a 
tall order.  

 

ON – BEYOND AFTER SALES 

Jalan has specific requests for two machinery 
manufacturers, "LMW's after-sales service 
needs to be improved during the warranty 
period. For Reiter, on the other hand, the 
response time for fixing an issue is more which 
they can improve by increasing their workforce 
of skilled engineers. “Choudhary looks out for 
two things from machinery manufacturers. He 
feels they should provide timely service 
support, and help in upgrading technical 
developments so as to keep the plant ahead. 

Kaushik feels that spares of OEM suppliers is 
very costly, and in case of any problem, the 
response time is very high. Moreover, 
sometimes the delivery of parts takes quite 
long. He also feels the need to have updates on 
the new developments in technology. Bansal 
thinks availability of mechanics and spares 
need to be kept in mind.  

 

 

ON NEED FOR INOVATION 

More innovations are obviously needed. 
Choudhary has three areas where he looks 
forward to innovations and improvements: 
auto doffing on ring frames, roving bobbin 
transportation system, and link comers. 

Kaushik, on the other hand, wants to see air-jet 
spinning technology being improved. For 
Agarwal, the keyword is automation. Jalan, 
however, has a bucket list. He lists them out: 
compact spinning system from Suisse; online 
monitoring system in ring frame from Premier 
Ultimo; auto doffer in ring frames; and, cotton 
contamination system for better clearing 
efficiency from Tritschler SP-FPU. 

 

MACHINE BRANDS POPULARLY USED  

Rajeev Bansal, Managing Director, Celestial 
India 

Knitting: Terror Garmenting: Pegasus, Yamato, 
Juki, Jack 

Ravi S Jalan, Managing Director, GHCL Ltd 

Spinning: Reiter, LMW, KTTM, Murata, Savio, 
Schelers, Suisse 

Shekhar Agarwal, Vice Chairman, LNJ Bhilwara  

Spinning: LMW, Reiter, Murata, Sculfor’s, Suter 
Weaving: Dornier 

Knitting: Fukuhara, Mayer & Ice, Karl Mayer 
Garmenting: Pegasus, Brother, Juki 

Narendra Kaushik, VP - Spinning Operations, 
Pratibha Syntax 

Spinning: Blow-room: Carol, LMW, Tritschler; 
Cards: Carol, LMW, Tritschler; Draw-frame: 
Toyoda, LMW, Tritschler; Combers: Toyoda; 
Simplex: Texaco, LMW; Ring frame: Toyoda, 
KTTM, LMW; Autosomes: Murata, Savio; 
Conditioning plant: Corella, Siegers; Air-jet: 



Murata; Open-end: Sourer SE-10, Sourer SE-
12. 

Rajesh Parikh, Managing Partner, Parikh Patel 
& Co 

Ginning: Bajaj Industries, India - double roller 
gins and lint openers; Samuel Jackson, USA - 
steam conditioners and bailing press imported 
by Bajaj Industries; Tritschler, Germany 
contamination cleaning system with ultrasonic 
cleaning 

Mukund Choudhary, Managing Director, 
Spintex Industries 

Spinning: Reiter, Zinsser, Murata, Marzulli, 
Sculfor’s, LMW. 

 

 

 

 

 

 

 

 

INDUSTRAIL VISIT 

Official Annual Industrial Visit in order to make students familiar with Industrial Environment. 

The places that were chosen, had a very healthy environment in spite of being an industrial 
manufacturing area. The industries selected for the visit had a very healthy working environment 
which made it easier for the students to visit the factories. 

Visiting companies like 

 Ace Components and Electronics Pvt. Ltd., was a very good opportunity for students to see how 
resistors (1/2,1/3,1/4,3W) are manufactured. 

Ace Components members also explained about their test plants. 

Capping, Sorting, Helix Cutting, Spot Welding, Lead Welding, Epoxy Coating 

They further explained about Carbonising Plant. 

Kaynes Technology members explained about their designing procedure. Kaynes provides customized 
designs for products based on GPS/GSM designs. They have the capability to manufacture SMD & THD 
boards



 

 

Abstract 

Modern devices are highly integrated. As a result, wireless 

and high-speed digital engineers often test devices with more than four ports. In wireless RF, front-end modules 

(FEM) for multi-band operation and multiple-input, multiple-output (MIMO) antennas require multiport 

characterization for all their components. Testing high-speed digital technologies like HDMI and USB 3.1 is 

even more tedious. Not only do digital cables have multiple internal cables and connectors, but each must 

undergo testing twice — once in the time domain and once in the frequency domain. 

The need for multiport test accelerated the development of switch-based solutions for traditional vector 

network analysers (VNAs). When switch-based solutions were not adequate to keep up with multiport test, the 

VNA itself was re-imagined and optimized for multiport test. 

 

Simple Switch Test Sets 

The traditional solution for multiport test is switching matrixes for 2-port or 4-port VNAs. Simple switching 

test sets comprised of RF switches can route VNA ports to port pairs on the DUT. In this setup, 12 ports 

branch from test port 1 of the VNA, and 12 ports from test port 2. Any path between the port 1 switches and 

the port 2 switches is measurable. However, many multiport devices require a measurement from each port 

to every other port. In this simple switch matrix, no 

path exists between switches that branch from the 

same VNA port. Therefore, this 24-port setup 

supports only 144 paths — but a 24-port device has 

276 paths. 

 

Full Crossbar Switch Test Sets 

Full crossbar switching test sets measure between 

every port of a device as well as apply a load 

termination to unused ports. The full crossbar 

setup offers complete measurements between 

each of the ports, but also introduces new 

challenges. Each of the six test ports in Figure 2 has 

two possible 1x6 switches to use as a load 

termination. The switch used for termination on 

each port varies depending on which ports are 

active. The varying termination of the ports makes 

full N-by-N calibration difficult because you need 

to calibrate for every case. 



External switches significantly affect measurement 

performance. The switching hardware is beyond 

the VNA’s directional couplers that sample the test 

signal. 

Interference from the switching hardware creates 

a mismatch between the signal reaching the DUT 

and what the VNA measures. Calibration can 

help, but a switch matrix can never achieve the 

dynamic range, temperature stability, and 

trace noise performance of a standalone VNA. 

Switch matrixes provide a low-cost solution for 

multiport testing, but require significant 

operator. 

intervention for setup, calibration, and adjusting 

configurations. The operator time investment in 

addition to decreased measurement performance 

impacts. 

PXI VNAs 

Rather than using a 

2-port or 4-port VNA 

for multiport 

measurements, use 

a VNA optimized for 

multiport 

measurements. PXI 

VNAs provide 

modular flexibility 

and measurement 

integrity necessary 

for modern 

multiport devices. 

Each PXI module is a 

full VNA, and 

modules cascade 

and synchronize to 

create a single multiport VNA. You can also 

configure the modules into a multi-site 

configuration with multiple independent VNAs. 

The flexibility in configurations means you can 

easily change your setup to fit your measurement 

needs and optimize your throughput. 

In addition to the ease of configuration, multiport 

VNAs hold significant measurement performance 

advantages over switch-based systems. A VNA 

with switching test sets needs to 

perform many individual sweeps to 

route test signals to each of the DUT 



ports. As the number of ports increases, the 

number of sweeps necessary on a 2-port or 4-port 

VNA increases drastically. 

The attenuation of the switches in a switch-based 

system degrades dynamic range, especially at 

higher frequencies. The consistently wide 

dynamic range of a multiport VNA means you can 

use a wider IF bandwidth and capture your 

sweeps faster. Making fast measurements at 

higher frequencies becomes crucial to keep up 

with the trend of higher data rates in both high-

speed digital and RF. 

Multiport setups require significant calibration 

time. Switched test sets with solid-state switches 

are easily affected by temperature and must 

undergo frequent calibration to ensure accurate 

measurements. Calibration downtime drastically 

impacts throughput; a system with longer 

calibration intervals reduces your test time and 

your cost of test. 

Conclusion A multiport VNA significantly reduces 

your test time to give you highly accurate 

measurements on multiport devices. The flexible 

modular configuration, fast measurement times, 

and high performance make VNAs the right tool 

for multiport testing. VNAs with up to 50 ports on 

a single chassis have the flexibility and 

performance to take on the toughest multiport 

challenges. 
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Abstract - Zero touch provisioning and Service Management is imagined as a cutting-edge management system that uses the standards 

of Network Functions Virtualization (NFV) and Software Defined Networking (SDN). It will be intended for the new, cloud-based 

system frameworks and works, and dependent on cloud-local standards to address zero-contact (completely automated) management 

and services.  

The difficulties presented by the organization of new system establishments, for example, NFV and new designs, for example, 5G trigger 

the need to accelerate change and fundamentally changes the manner in which systems and administrations are overseen and 

coordinated.  

These new system models accompany an outrageous scope of necessities, including gigantic limit (saw as unbounded practically 

speaking), imperceptible latency, ultra-high reliability, customized administrations with sensational upgrades in client experience, 

worldwide web-scale reach, and backing for massive machine-to-machine correspondence. Systems are being changed into 

programmable, software-driven, service-based and comprehensively overseen foundations, using empowering agents and catalysts, for 

example, NFV, SDN and Edge Computing.  

In this paper new plans of action, including those empowered by innovation leaps forward, such as, Network Slicing, are being presented 

and discussed in detail. This is achieved by Deploying clouds, having efficient routing alternatives and orchestration systems. 

Keywords –ZTP, SDN, NFV, Network 
 

Introduction 
Increasing demand of automation has stressed the overall 
network architecture. Therefore, adding additional 
services to the network which is already pre-occupied by 
carrying various tasks such as Network Optimization and 
Management of the Network is not feasible. To make this 
process feasible and efficient for seamless networking, 
network engineers have come up with a solution that will 
automate at least daily responsibilities related to 
administration like processing, analysing, collecting 
performance data and most importantly to automatically 
adjust network configuration parameters. The concept of 
integrating network planning, configuration, and 
optimization were dealt at an individual level. However, 
integrating them into a single Homogenous mixture of 
Automation is something that is practiced currently but not 
on a large scale. The most important objective of this 
concept is to cut-off the skilled labour required for 
network operation tasks, as well as optimization of 
network capacity, coverage, and service quality. Which 
will lead to reduction in the capital expenditure. Zero 
Touch Provisioning (ZTP) is based on widely explored 
SDN (Software Defined Networks) and NFV (Network 
Functions Virtualization). The holistic approach to the 
definition of ZTP suggests that the newly connected 
network devices should be fully configured automatically, 
in a plug-and-play sort of fashion. 

 

 

 

 

THEORY 

ZTP is an automation solution that’s designed to reduce 
errors and save time. Rather than using command-line 
interfaces (CLI) to configure systems one at a time, 
administrators can use automation tools to roll out the 
operating system software, patches and packages on new 
servers automatically.  

A) All system tasks are robotized, requiring no 
administrator ventures past the instantiation of 
expectation. 

B) Changes connected to singular system components 
are completely revelatory, seller nonpartisan, and 
inferred by the system framework from the abnormal 
state organize wide goal 

C) Any system changes are consequently stopped and 
moved back if the system shows unintended conduct 

D) The framework does not permit tasks which abuse 
arrange approaches. 

1. Traditional network provisioning 

System gadgets have customarily been overseen by means 
of the CLI. For a model, switches are customarily 
combined with pre-stacked exclusive system working 
frameworks. System professionals use CLI or the 
producers claim devices to arrangement the gadget, a 



procedure that can be separated into the accompanying 
fundamental advances. 

1) The new switch as of now has a pre-introduced OS to 
help bootstrap the gadget. At the point when originally 
expelled from the case, the gadget is kept disconnected 
while the director checks the working framework form 
and makes any updates - patches, bug fixes, or any new 
element refreshes as essential. 

2) An underlying arrangement is made to build up 
fundamental organize availability. This incorporates 
parameters, for example, director and client confirmation 
data, the board IP address and default portal, essential 
system administrations (DHCP, NTP, and so on). The 
procedures of empowering the picked L2 and L3 arrange 
conventions are additionally instances of the bootstrap 
procedure. When the underlying OS and arrangement has 
been confirmed, the gadget can be introduced into nature 
(racked and cabled), where further redone setup can be 
made (either locally by means of the comfort or utilizing 
a remote access convention). These last arrangements are 
explicit to the application and area inside the system. 

  

Procedure stream of the customary new system gadget 
provisioning 

  

  

1) Workflow Engine 

• The work process motor executes an objective 
looking for work process diagram  

• Workflows are communicated in a meta-
language  

• All fascinating measurements of execution 
logged  

• Workflows have a similar test inclusion as any 
product framework 

2) Network intent 

• The work process motor interfaces with the aim-
based system the board foundation over value-
based APIs 

• Workflow intents are expressed at the network-
level, as changes to 

o Topology 

o Config 

o Functional calls 

3) Network Models 

• Ipconfig (www.openconfig.net) for seller 
nonpartisan setup show  

o YANG for information demonstrating, grips as 
transport  

o Both arrangement and operation state models  

o BGP, MPLS, ISIS, L2, Optical-transport, ACL, 
approach 

• "Brought together Network Model" for topology  

○ Protocol Buffer based Google inner blueprint 
○ Describes all layer-0/1/2/3 reflections 

4) Network Management Services 



• Compose full config (merchant nonpartisan 
furthermore, merchant explicit) from 
topology/config aim refresh 

• Provides secure transport of full config to 
arrange components (OpenConfig+gRPC)  

•  Enforce Operational Policies  

o Rate constraining  

o Blast span control  

o Minimum survivable topology 

5) Streaming Telemetry 

• Arrange state changes seen by dissecting 
complete time-arrangement information stream  

• Common outline for operational state 
information in OpenConfig  

• stream information persistently - with steady 
updates  

• Efficient, secure transport convention, gRPC 

6) Workflow Safety 

• Ability to consequently check the security of 
tasks  

• Ability to over and again approve the arrange 
state against the expressed aim  

• Ability to perceive "awful" organize conduct  

• Ability to move back to the first state 

  

Zero Touch Network as a service 

 The rising utilization of cloud administrations and system 
virtualization greatly affects the future improvement of the 
NREN (National research and education network) systems 
and administrations they give. With the extending use of 
data transfer capacity ravenous, low inactivity cloud-based 
applications, the customers' key requests relentlessly turn  

Towards on-request, guaranteed, cloud-driven system 
administrations.  
So as to answer this developing need, NRENs need to take a 
stab at changes towards virtual system the board that will 
empower light-footed conveyance of new, dynamic, on-
request administrations with fast new administration and 
innovation operationalization that will have execution and 
security ensures.  
Since the cloud specialist co-ops can possibly be gotten to 
from inside an alternate NREN than the one where the 
customer dwells, the topic of organized conveyance of 
mechanized availability as an administration over numerous 
system areas and various interior multi-innovation systems 
emerges.  
The zero-touch worldview in this utilization case situation 
converts into empowering the customer with availability on 
demand administration: self-picked kind of network and 

higher-level administrations, joined by administration 
flexibility and conceivable change of administration 
qualities amid the network lifetime. In this manner, a 
definitive test for the zero-touch approach in GEANT is the 
execution of an administration/organize arrangement that 
permits administration congruity with no administration 
sway amid administration creation/change/evacuation 
computerizing the system designers' setup changes. In this 
situation, see Fig. 4, the NRENs' end-clients request a 
consistent affair for all availability towards conceivably 
different cloud specialist co-ops (CSPs), including those 
inside the NREN reach and those that can be come to over 
GEANT. The administration ought to be setup in merely 
minutes, what's more, a constant conveyance status and 
execution checking ought to be accessible to the customer. 
The SLAs gave to the customer should be observed 
proactively all together for the customer to probably check 
that there are predictable execution ensures over every single 
included area.  
The NREN (or GEANT) going about as a network supplier 
needs to uncover on-request self-administration requesting 
for all accessible CSPs with a completely organized 
activities arrangement and reconciliation between inward 
accomplices and the CSPs end focuses.  
So as to give programmed administration requesting, plan, 
testing and initiation of system benefits, this situation 
requires an execution of API mix together with a consistent 
combination between the higher layer administration 
passageways and the (conceivably SDN based) controllers 
and the system work virtualization (NFV) based 
organization. The programmable NFV framework is a 
should so as to give quick instantiation of new 
administrations. Additionally, the arrangement needs to give 
protection to the quality of administration and fulfilment of 
the prerequisites in the concurred SLAs for the start to finish 
arrange availability. On the other hand, this requires secure 
APIs for cross-area trade of execution data, together with 
administration confirmation applications, just as, 
administration respectability checks. One conceivable 
bearing towards the improvement of the answer for this 
utilization case can be drawn from the Zero-time 
Orchestration, Operations and Management (ZOOM) 
venture pushed by TMF and different organizations that 
points to give zero touch organize as an administration 
arrangement. This venture is incredibly upheld by the MEF 
people group. 
  

CONCLUSION 

Conveying new administrations to clients quicker is the 
way to increasing upper hand. With the completely 
robotized server virtualization in the cloud world, it's 
turned out to be basic to computerize the system forms by 
utilizing examined here Zero Touch organize provisioning 
idea and extend it to computerized provisioning of the 
entire cloud-based applications foundation. 

Be that as it may, usage of zero touch approach and 
situations ordinary for R&E people group will require 
extra innovative work of a typical stage and a number of 
segments to make this working in heterogeneous multi-
supplier and multi-merchant condition that can be 
effectively adjusted to the particular condition of each 
NREN and coordinate with the current gear.



 


