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The Electronics & Communication Engineering 
is one of the most dynamically changing and ever 

evolving branch since more than 100 years. Electronics is 
the foundation on which Information Technology and 

Computer Engineering has grown. Engineering with the latest 
tools such as VLSI Design, MATLAB , ARM CORTEX, LAB 
View, FPGA Board, to make students Industry ready. All 
high-speed networks and computers work on the hardware 
designed by electronic engineers.  
21st century is the century of communication as communication 
engineering has been growing exponentially in recent years. At 
TCET, department of electronics Institute developed state-of–art 
laboratories & centres of excellence so as to train our students in 
Electronics Engineering through flexible, adaptive and 
progressive training programs, Bridge Courses, Various project in 
signal System and communication Domain and other Domains 
along with cohesive interaction with the research organizations, 
academicians and industries and having experience faculties in the 
department. It is my pleasure to work with imminent students who 
egger to develop the carrier in Electronics Engineering.
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On Tuesday, December 8th, 2020 Margaret 
Keenan of Britain became the first person in the 

world to receive the Pfizer-BioNtech COVID-19 vaccine 
outside of clinical trials. This is the end, or at least the 

beginning of the end, of a very long and arduous journey.

If nothing else, this marks a new beginning, with tens of millions of 
vaccine doses of the Pfizer-BioNtech vaccine becoming publicly 
available right away, multitudes more to follow as production 
continues to increase, and a half-dozen other vaccines come to 
market beyond that. The vaccine has already been shipped and 
stockpiled around the world. The distribution chains have been 
primed, prioritization groups defined, and the vaccine 
promotional campaigns have already begun. In the US, the FDA is 
expected to grant emergency-use authorization as soon as 
tomorrow and, according Pfizer's CEO, the vaccine would be 
ready to ship "within hours."

It will take time to bridge from now until we reach a state of 
wide-spread immunity to this horrible disease that has plagued us 
for so long. But it's time to start taking stock and planning for the 
future, which inevitably will occur. Some things will continue, and 
may never go back to the way they were before. Others, will 
dynamically shift as the world returns to normal in a post-COVID 
world. But one thing is certain, life will return to some 
resemblance of normal – and the time to start planning for it is 
now. Which is why this issue of our magazine is so important!!!!
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As in today’s world only bookish knowledge is not 
sufficient to stand oneself in the competitive word, we 

the Department of Electronics Engineering at TCET 
believe in overall development. We take care of the holistic 

development of students along with technical growth. We train 
students through various activities like Activity Based Learning 
(ABL); Project Based Learning (PBL); In-house Internship 
Programs, Workshops on upcoming technology and many more 
activities.
In ABL we encourage students to develop their personality 
through various activities like debate, extempore, group 
discussions etc. In PBL students are guided to prepare projects by 
identifying real world problems and applying computing 
fundamental and technical skill to find solution to them. In-house 
Internship Programs are where students learn different coding 
languages which makes them industry competent... 
Professional Body activities are specially planned to make students 
ready for their professional career, through various activities like 
Workshops in looming technologies, Seminars, hands-on session 
up to date trend in Electronics, software and hardware in different 
platforms, industrial visits at various places to understand the 
upcoming requirements in industries. Professional Body is formed 
by the students for the students.
The Electronics Department Faculty believes in Great teachers.
“The mediocre teacher tells. The good teacher explains. The 
superior teacher demonstrates. The great teacher inspires.” – 
William A. Ward



WORDS OF WISDOM

"The pessimist complains about the wind; the optimist expects it to change; the 
realist adjusts the sails."
William Arthur Ward

As a teacher, We do not only see our self as having the responsibility to teach and 
impart knowledge about different subject matters to our students; but, We also strive 
to motivate them to aspire to achieve excellence, and the best in whatever they do.
Education is not a safety net. It is the rocket which will propel you towards success. 
All you have to do is have an aim and work on everything that takes to get a lift-off.

“Believe in yourself and all that are you. Know that there is something inside you 
that is greater than any obstacle”.  --- by Christin D. Larson.

There are always people who just work hard and people who work hard smartly. In 
order to rise above all other competitors, your approach to any problem should be in 
a systematic manner so that there's clarity regarding what to do and with the extent of 
priority to be given as well.
Hence my words of wisdom to all students are - “BE SMART IN YOUR WORK 
METHODOLOGY & SET YOUR PRIORITIES STRAIGHT”.

If you're trying to achieve something in your life there will be obstacles. I've had 
them,  but obstacles shouldn't stop you from going ahead. If you see a big wall in 
front of you, don't turn around and give up. Find a way out how to climb it, go 
through it, or break it...
Life always comes with challenges, it's your choice whether to take it or leave it.
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WORDS OF WISDOM

In this age, where information is abundant and is flowing in from all the possible 
directions; the best approach to use them is to expand your view and broader your way 
of thinking. You simply cannot put 20 litres of liquid in a container having a 
maximum capacity of 10 litres. Broaden your horizon, clear your prejudices, remove 
your mental blockages. Always look out for value you can get from any piece of 
information, retain it and allow to bypass the excess. Keep your conscience clean; end 
of day what matters really is how peaceful you are with yourself. If you are sad you 
are sad; it won’t matter whether you are in a luxurious multimillion $ car or walking 
alone on a lonely street… Enrich yourself in values, peace will automatically be 
bestowed on you!!!

Excellence is never an accident, it is a result of high intension, sincere effort, 
intelligent direction, sincere effort, skillful execution and the vision to see 
obstacles as opportunities.

Education is not concerned with any ideology, nor is it based on any system, neither 
is it a mean of conditioning the individual in some special manner. Education in its 
true sense is helping the individual to be mature and free, to flower greatly in love and 
goodness. The highest function of education is to bring about an integrated individual 
who is capable of dealing with life as a whole.
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Electric Cars
Electric Vehicles (EVs)
Electric vehicles consist an electric motor instead of 
an internal combustion engine. Thus these vehicle 
use a large traction battery pack to power the 
electric motor which must be plugged in to a 
charging station or wall outlet to charge. Because it 
runs on electricity, the vehicle doesn’t emit any 
exhaust from a tailpipe and does not contain any 
liquid fuel components like a fuel pump, fuel line, 
or fuel tank. 
Electric car is a type of electric vehicle, that uses 
one or more electric motors or traction motors for 
propulsion. Electric car's power source is not 
always explicitly an on-board battery. Electric cars 
with motors powered by other energy sources are 
usually named differently. An electric car carrying 
solar panels for powering itself is called a solar car, 
while an electric car powered by a gasoline 
generator is a form of hybrid car. Thus, an electric 
car that derives its power from an on-board battery 
pack is a form of battery electric vehicle (BEV). 
Most often, the term electric car is used to refer to 
these BEVs, but may also refer to plug-in hybrid 
electric vehicles (PHEV).
History of EVs
EVs have known to first come into existence in the 
mid-19th century, when electricity was counted 
among the preferred methods for motor vehicle 
propulsion. EVs proved to be more comfortable and 
easier to operate than their gasoline

counterparts of the time. However, internal 
combustion engines remained dominant for motor 
vehicles for almost 100 years, while  electric power 
was only used for trains and smaller vehicles of all 
types. 
The first model of electric vehicles was invented in 
the early 1800’s, and is credited to various people. 
In 1828, an early type of electric motor and a small 
model car powered by this new motor was created 
by Ányos Jedlik. Around the same time, a Scottish 
inventor– Robert Anderson– also created a 
makeshift electric carriage. Similarly, many rough 
projects were implemented around the idea of 
electric vehicles. Though, general use of these 
vehicles was prevented due to limited power in 
batteries. In fact, when the first electric locomotive 
was invented in the 1840s, railway workers back 
then saw it as a threat to their employment and thus 
demolished its construction.
The 21st century saw a resurgence in EVs or 
commonly known as Electric Cars, due to 
technological developments and an increased focus 
on the use of renewable energy. Suddenly the 
demand for electric vehicles developed and small 
scale entrepreneurs or engineers began sharing 
technical details for doing electric vehicle 
conversions. 



The First Electric Cars
The first practical electric cars were only possible 
after the invention of  rechargeable lead-acid 
batteries in the year 1859. The first human-carrying 
electric vehicle was tested along a Paris street in 
April 1881 by French inventor Gustave Trouvé. 
This vehicle was made using the recently developed 
rechargeable battery. English inventor, Thomas 
Parker, built the first production electric car in 
Wolverhampton in 1884, though only a photograph 
from 1895 remains as proof. Interest in motor 
vehicles increased greatly in the early 1900s. 
Electric battery-powered taxis became available in 
London, in 1897. They were nicknamed as 
Hummingbirds due to the idiosyncratic humming 
noise they made.
Revival of Electric Vehicles
Electric vehicles had a number of advantages over 
their early-1900s competitors. They did not have the 
vibration, smell, or the turbulent noise associated 
with gasoline cars. They also did not require gear 
changes. These cars were also preferred because 
they did not require a manual effort to start, as the 
gasoline cars, which featured a hand crank to start 
the engine. Although, acceptance of electric cars 
was greatly hampered by a lack of power 
infrastructure initially. At some point in the 1910s, 
the production for electric cars suddenly stopped to 
the point that it completely disappeared from the 
market. Years passed without a major revival in the 
manufacturing of electric cars. 
Years later, the energy crises of the 1970s and 1980s 
brought about renewed interest in electric cars 
because of the fluctuations of the hydrocarbon 
energy market. The emergence of MOS 
(metal-oxide-semiconductor) technology led to the 
development of modern electric road vehicles. 
Another important technology that enabled modern 
highway-capable electric cars is the lithium-ion 
battery.

Modern Electric Cars
The development of Modern Electric Vehicles is 
due to the emergence of MOS technology. MOS 
technology led to the development of Power 
MOSFET by Hitachi in 1969 and the single-chip 
microprocessor by Intel in 1971. The power 
MOSFET converters allowed operation at much 
higher frequencies, made it easier to drive, reduced 
the loss of power while also significantly reducing 
the cost price. The single-chip microcontrollers 
were used to manage all aspects of drive control and 
for battery management. The invention of 
Lithium-ion batteries enabled long distance travel.
California based electric automaker Tesla Motors 
began the development of Tesla Roadster (2008), 
which became the first highway legal all-electric car 
to use lithium-ion battery cells, and the first 
production all-electric car to travel more than 320 
km per charge.
The Mitsubishi i-MiEV, launched in Japan in 2009 
became the first all-electric car to sell more than 
10,000 units, including the models badged in 
Europe as Citroën C-Zero and Peugeot iOn. The 
record was officially registered by Guinness World 
Records in February 2011. 
Nissan Leaf surpassed the i MiEV as the all-time 
best selling all-electric car in 2010.
As of June 2019, the Nissan Leaf listed as the 
best-selling highway-capable electric car ever with 
more than 400,000 units sold worldwide.
In July 2019, a US-based Motor Trend magazine 
awarded Tesla Model S as the ultimate car of the 
year.
As of March 2020, the Tesla Model 3 is the world's 
all-time best-selling electric car, with more than 
500,000 units delivered.
 
       - KALASH MAURYA



Autonomous Cars!
What is the autonomous cars?: 
 A self-driving car, also referred to as an 
autonomous vehicle (AV), connected and 
autonomous vehicle (CAV), driverless car, robo-car, 
or robotic car,(automated vehicles and fully 
automated vehicles within the European Union) is a 
vehicle that's capable of sensing its environment 
and moving safely with little or no human input. 
Self-driving cars are combined and packed up with 
a variety of sensors to perceive their surroundings, 
some of them can be listed as radar, lidar, sonar, 
GPS, odometry and inertial measurement units. 
Advanced control systems interpret sensory 
information to identify appropriate navigation 
paths, as well as obstacles and relevant signage. 
Connected vehicle platoons and long-distance 
trucking are seen as being at the forefront of 
adopting and implementing the technology.
History of the Autonomous cars: 
The advancement in technology and the 
revolutionary impact on the automobile sector many 
experiments have been conducted on automated 
driving systems (ADS) since at least the 1920s; 
trials began in the 1950s.

The first semi-automated car was developed in 
1977, by Japan's Tsukuba Mechanical Engineering 
Laboratory, which required specially marked streets 
that were interpreted by two cameras on the vehicle 
and an analog computer. The vehicle reached speeds 
up to 30 kilometres per hour (19 mph) with the 
support of an elevated rail.
A landmark autonomous car appeared in the 1980s, 
with Carnegie Mellon University's Navlaband ALV 
projects funded by the United States' Defense 
Advanced Research Projects Agency (DARPA) 
starting in 1984 and Mercedes-Benz and 
Bundeswehr University Munich's EUREKA 
Prometheus Project in 1987.By 1985, the ALV had 
demonstrated self-driving speeds on two-lane roads 
of 31 kilometres per hour (19 mph), with obstacle 
avoidance added in 1986, and off-road driving in 
day and nighttime conditions by 1987.
A major milestone was achieved in 1995, with 
CMU's NavLab 5 completing the first autonomous 
coast-to-coast drive of the United States. Of the 
2,849 mi (4,585 km) between Pittsburgh, 
Pennsylvania and San Diego, California, 2,797 mi 
(4,501 km)



were autonomous (98.2%), completed with an 
average speed of 63.8 mph (102.7 km/h).From the 
1960s through the second DARPA Grand Challenge 
in 2005, automated vehicle research in the United 
States was primarily funded by DARPA, the US 
Army, and the US Navy, yielding incremental 
advances in speeds, driving competence in more 
complex conditions, controls, and sensor systems. 
Companies and research organizations have 
developed prototypes. 
The first self driving cars: 
Just over a decade ago, the idea of being 
chauffeured around by a string of zeros and ones 
was ludicrous to pretty much everybody who wasn’t 
at an abandoned Air Force base outside Los 
Angeles,watching a dozen driverless cars glide 
through real traffic. That event was the Urban 
Challenge, the third and final competition for 
autonomous vehicles put on by Darpa, the 
Pentagon’s skunkworks arm.
At the time, America’s military-industrial complex 
had already thrown vast sums and years of research 
trying to make unmanned trucks. It had laid a 
foundation for this technology, but stalled when it 
came to making a vehicle that could drive at 
practical speeds, through all the hazards of the real 
world. So, Darpa figured, maybe someone 
else—someone outside the DOD’s standard roster 
of contractors, someone not tied to a list of detailed 
requirements but striving for a slightly crazy 
goal—could put it all together. It invited the whole 
world to build a vehicle that could drive across 
California’s Mojave Desert, and whoever’s robot 
did it the fastest would get a million-dollar prize.
The future of self driving cars: 
Let’s end with the question you definitely want to 
ask: When will self-driving cars take over? Answer: 
wrong question. The autonomous vehicle is not a 
single device that someday will be ready and start 
shipping. It’s a system, a collection of inventions 
applied in a novel way. And, remember, the advance 
of the original car was constrained and shaped by 
forces like the growth of the road network and the 
availability of gasoline. 

The takeover of the self-driving car will depend on 
a new set of questions—the questions you should be 
asking. When will self-driving technology be 
ready? That may, improbably, prove the easiest bit 
of making this real for the people whose lives it will 
affect. The hardware, to start, is mostly there. 
Radars are already cheap and robust enough to build 
into mass-market cars. Same goes for cameras, and 
the artificial intelligence that turns their 2D images 
into something a computer can understand is 
making impressive strides. Laser-shooting lidar is 
still pricey, but dozens of startups and major 
companies are racing to bring its cost to heel. Some 
have even figured out how to use their photons to 
detect the speed of the things around them, a 
potentially key capability. Chipmakers like Intel, 
Nvidia, and Qualcomm are pushing down power 
requirements for these rolling supercomputers, 
while companies like Tesla are making their own 
chips. With the advancement in the automobile 
sector the autonomous cars will not be an 
imagination and soon going to be a revolutionary 
reality.

            - Sachin Tiwari



Flexible Electronics
Flexible Electronics
Flexible electronics or flex circuits, is a set of 
technology that assembles electronic circuits by 
arranging electronic devices on flexible plastic 
substrates. Polyimide, Polyether ether ketone 
(PEEK) or transparent conductive polyester film are 
used as flexible circuit boards for these circuits. 
Flex circuits can also be screen printed on silver 
circuits on polyester. Flexible electronics allows the  
circuit board to conform to a desired shape or to flex 
as required. 
These circuits are manufactured using identical 
components used for rigid Printed Circuit Boards 
(PCBs). Apart from using flexible circuit boards, an 
alternative approach to flexible electronics is to use 
various etching techniques to thin down the 
traditional silicon substrate to a mere 0.01 
millimetres to gain reasonable flexibility, referred to 
as flexible silicon. Flexible Hybrid Electronics 
(FHE) are printed on silicon based integrated active 
circuits on a stretchable substrate. 
History
Unlike our beliefs, the concept of flexible 
electronics has been around for several decades. At 
the turn of the 20th century, many patents were 
issued which shows that early researchers were 
visualizing a way to sandwich flat conductors 
between layers of insulating material to layout an 
electrical circuit.

By looking at Thomas Edison’s notebooks from that 
period, it is indicated that he too was envisioning 
ways to coat patterns of cellulose gum applied to 
linen paper with graphite powder to create 
something similar to flexible circuits. 
In 1947, a publication named Printed Circuit 
Techniques by Cledo Brunetti and Roger Curtis, 
contained a brief discussion of creating circuits on 
flexible insulating materials like paper. This 
indicated that the idea of flexible circuits was in 
place since the 1950s. Sanders Associates' inventors 
Victor Dahlgren and company founder Royden 
Sanders had also made significant strides in this 
domain. They together had developed and patented 
a new process for printing and etching flat 
conductors on flexible base materials to replace 
wire harnesses. In the 1950, an advertisement 
placed by Photocircuits Corporation of New York 
demonstrated their active interest in flexible circuits 
as well. According to the principle of elasticity, 
anything thin or very long can be flexible. Cables 
and wiring are the prime example for this type of 
flexibility. It was not until the space race of the 20th 
century, that silicon wafers used for solar cells in 
satellites were thinned to increase their power per 
weight ratio. This allowed a certain degree of 
warping within the circuits. Through this concept, 
the first flexible solar cells were permitted in the 
1960s.



The development of conductive polymers, organic 
semiconductors, and amorphous silicon in the 
following decades lead to increased development 
towards flexibility and processability. Thus these 
materials are now used as base materials for 
electronic devices in applications that require 
bending, rolling, folding and stretching among other 
properties that cannot be fulfilled by conventional 
electronics.
Advantages & Disadvantages
Advantages
1. Flex circuits reduces the size and weight of any 
    rigid electronic device considerably.
2. Since these circuits can be folded, designing, 
    transporting and packaging of devices can be 
    greatly innovated.
3. Increased circuit density eliminates bulky con
    nections and wiring.
4. There are less restrictions or none at all on either 
    shape or size.
Disadvantages
1. As these circuits use flexible substrates and other 
    complex wiring procedures, the manufacturing 
    process becomes quite pricey.
2. Repairing of flex circuits is also complicated.
3. Wiring quality decreases.
4. Increased risk of damage while handling.
Applications
1. Most of the flexible circuits are made to act as 
    interconnections between electronic components 
    such as integrated circuits and resistors or 
    capacitors like in computer keyboards. These 
    keyboards use switch matrix made of flexible 
    material.
2. Organic Light Emitting Diode (OLEDs) displays 
    are used for flexible display panels.
3. In Automotive industries, these are used in 
    instrument panels, under-hood controls and in 
    ABS.
4. In computer peripherals, flexible circuits are used 
    in moving head of printers, and the moving arm 
    of disk drives.
5. On exercise monitors
6. In medical devices

7. Flexible solar cells make it possible to tap solar 
    energy by easy deployments
8. Smart windows that adjust the amount of sunlight 
    that enters while creating solar energy
9. Intelligent patches – Sticky patches that can 
    monitor the functioning of human body, Detect 
    any illegal substance inside a packet, etc.
Conclusion
Today, flexible circuits also known as flexible 
printed wiring, flex print, flexi circuits, etc are used 
in many products across the world. New ways to 
employ flexible circuit technology was largely 
developed by Japanese electronics packaging 
engineers. For the last decade, flexible circuits have 
remained as one of the fastest growing of all 
interconnection product market segments. A more 
recent variation on flexible circuit technology is one 
called Flexible Electronics which commonly 
involves the integration of both active and passive 
functions in the processing.

         - KALASH MAURYA



QUANTUM COMPUTERS & 
IT’S APPLICATION 

Quantum Computing is another and energizing field 
at the convergence of arithmetic, computer science 
and physics. It concerns a use of quantum 
mechanics to improve the proficiency of 
calculation. Some applications of QC are 
Cybersecurity, Drug Development, Financial 
Modelling, Better Batteries, Cleaner Fertilization, 
Traffic Optimization, Weather Forecasting and 
Climate Change, Artificial Intelligence and Solar 
Capture etc. Emerging quantum materials are 
creating a new path for advances in quantum 
technology. Quantum-activated sensors: Sensors 
can use the exponential power of quantum 
computation to achieve data acquisition that would 
have a significant impact on data processing, data 
storage and data analysis using ultimate parallel 
computing.
Quantum computers must be made much more 
powerful and efficient than today's computers. 

Intel's quantum research efforts have ranged from 
qubits to the hardware and software needed to 
control the devices, to quantum algorithms that 
harness the power of quantum technology. IBM has 
already begun to offer quantum computing in its 
IBM Quantum Computing Lab, and Microsoft's 
program offers quantum computing in what could 
be a preview of the future quantum computing 
market. Several IT companies have also announced 
the development of 50- and 100-qubit devices that 
are currently being tested. In addition, IBM is 
offering a $1.5 million grant for quantum 
computing research and development, while several 
other companies, such as Intel and IBM, are testing 
controlled electronic connections for the first time.
Quantum computers perform counts dependent on 
the probability of an object’s state before it is 
estimated – rather than only 1s or 0s – which 
implies they can potentially deal with exponentially 
more information contrasted with traditional 
computers. traditional computers do logical 
operations utilizing the definite position of a 
physical state. These are generally binary, which 
means its tasks depend on one of two positions. A 
solitary state –, for example, on or off, up or down, 
1 or 0 – is known as a bit. In quantum computing, 
operations rather utilize the quantum condition of 
an object to create what's known as a qubit. Once 
someone built quantum machines that have, let's say 
50-100 qubits, they will not be able to be solved or 
modelled by a classical computer. How do we can 
describe a system of so many qubits when you can't 
do it traditionally? That is a tricky problem in and of 
itself. These states are the indistinct properties of an 
item before they've been identified, for example, the 
spin of an electron or the polarization of a photon. 
Instead of having a clear position, unmeasured



quantum states occur in a blended 'superposition', 
much the same as a coin spinning through the air 
before it lands in your hand. These superpositions 
can be entangled with those of different objects, 
which means their ultimate results will be 
numerically related regardless of whether we don't 
have the foggiest idea yet what they are. The 
complex mathematics behind these disrupted states 
of entangled 'spinning coins' can be connected to 
special algorithms to make short work of problems 
that would take a traditional computer quite a while 
to work out… if they could ever calculate them at 
all. Such algorithms would be valuable in tackling 
complex numerical problems, creating 
hard-to-break security codes, or foreseeing different 
molecule interactions in chemical reactions.
Quantum computing is the science of manipulating 
this entangled set of bits for some particular 
problem of interest in either fundamental science 
and computation or to do a simulation of the natural 
world. When your environment is warm, it has 
vibrations. It has ways for data to leak all 
throughout your system. That is the thing that really 
causes decoherence. For superconducting circuits, 
in the event that you don't go under 1-degree 
Kelvin—near absolute zero—they're not going to 
really go into the state where there's no resistance. 
So that is essentially not going to work. Besides, 
regardless of whether you have semiconductor 
gadgets, it's the wide range of various shaking and 
vibrations around you that you need to kill at low 
temperatures. That is the reason all commonly go 
cryogenic. However, it is anything but not a major 
issue at all right now.
The following are some of the primary applications 
we ought to hope to see as this next generation of 
computers becomes commercially accessible.
1. AI
An application for quantum computing is artificial 
intelligence (AI). AI is based on the principle of 
learning from experience, becoming more precise 
as feedback is given, until the computer program 
seems to exhibit “intelligence.” 

This feedback is based on calculating the 
probabilities for many potential decisions, thus AI is 
an ideal contender for quantum computation. It 
vows to disrupt every industry, from automotive to 
medicine, and it’s been told AI will be to the 
twenty-first century what electricity was to the 
twentieth.
For instance, Lockheed Martin intends to use its 
D-Wave quantum computer to test autopilot 
programming that is currently too complex for 
classical computers, and Google is utilizing a 
quantum computer to design software that can 
distinguish cars from landmarks. We have just 
arrived at the point where AI is creating more AI, 
and so its importance will rapidly escalate.
2. Molecular Modelling
Another example is accuracy displaying of 
molecular interactions, finding the optimum 
configurations for chemical reactions. Such 
“quantum chemistry” is so complex that only the 
simplest molecules can be analysed by present 
digital computers.
Chemical reactions are quantum in nature as they 
form profoundly entangled quantum superposition 
states. But fully-developed quantum computers 
would not have any trouble evaluating even the 
most complex processes.
Google has already made invasions in this field by 
simulating the energy of hydrogen molecules. The 
implication of this is more efficient items, from 
solar cells to pharmaceutical drugs, and particularly 
fertilizer production; since fertilizer accounts for 2 
percent of global energy usage, the consequences 
for energy and the environment would be 
significant.
3. Cryptography
Most online security at present relies on the 
difficulty of factoring large numbers into primes. 
While this can presently be accomplished by using 
digital computers to search through every possible 
factor, the monstrous time required makes 
“cracking the code” expensive and illogical.
Quantum computers can perform such factoring 
exponentially more proficiently than digital 
computers, meaning such security techniques will 
soon become obsolete.



New cryptography methods are being developed, 
though it may take time: in August 2015 the NSA 
began introducing a list of quantum-resistant 
cryptography methods that would oppose quantum 
computers, and in April 2016 the National Institute 
of Standards and Technology began a public 
assessment process enduring four to six years.
There are also encouraging quantum encryption 
methods being developed using the one-way nature 
of quantum entanglement. City-wide organizations 
have already been demonstrated in several 
countries, and Chinese scientists recently 
announced they successfully sent entangled photons 
from an orbiting “quantum” satellite to three 
separate base stations back on Earth.
4. Financial Modelling
Modern markets are some of the most complicated 
systems in presence. While we have developed 
progressively scientific and mathematical tools to 
address this, it still experiences from one major 
difference between other scientific fields: there’s no 
controlled setting in which to run tests.
To solve this, investors and analysts have gone to 
quantum computing. One immediate advantage is 
that the irregularity inherent to quantum computers 
is congruent to the stochastic nature of financial 
markets. Investors often wish to evaluate the 
distribution of outcomes under a very huge number 
of situations generated at random.
Another advantage quantum offers is that financial 
operations for example, arbitrage may require many 
path-dependent steps, the number of possibilities 
rapidly outpacing the limit of a digital computer.
5. Weather Forecasting
NOAA Chief Economist Rodney F. Weiher claims 
(PowerPoint file) that almost 30 percent of the US 
GDP ($6 trillion) is straightforwardly or indirectly 
affected by weather, impacting food production, 
transportation, and retail trade, among others. The 
ability to better foresee the weather would have 
enormous benefit to numerous fields, not to 
mention more time to take cover from calamities.
While this has long been a goal of scientists, the 
equations governing such processes contain many, 

many variables, making classical simulation 
lengthy. As quantum researcher Seth Lloyd pointed 
out, “Using a classical computer to perform such 
analysis might take longer than it takes the actual 
weather to evolve!” This motivated Lloyd and 
colleagues at MIT to show that the equations 
governing the weather possess a hidden wave nature 
which are amiable to solution by a quantum 
computer.
Director of engineering at Google Hartmut Neven 
also noted that quantum computers could help 
construct better climate models that could give us 
more knowledge into how humans are influencing 
the environment. These models are what we 
fabricate our estimates of future warming on, and 
help us figuring what steps need to be taken now to 
prevent disasters.
The United Kingdom’s national weather service 
Met Office has just started investing in such 
innovation to meet the power and scalability 
demands they’ll be facing in the 2020-plus 
timeframe, and released a report on its own 
requirements for exascale computing.
6. Particle Physics
Ending up at ground zero, a final application of this 
exciting new physics might be… studying exciting 
new physics. Models of particle physics are 
frequently extraordinarily complex, confounding 
pen-and-paper solutions and requiring huge 
amounts of computing time for numerical 
simulation. This makes them ideal for quantum 
computation, and researchers have already been 
exploiting this.
Researchers at the University of Innsbruck and the 
Institute for Quantum Optics and Quantum 
Information (IQOQI) recently utilized a 
programmable quantum system to perform such a 
simulation. Published in Nature, the group used a 
simple version of quantum computer in which ions 
performed logical operations, the basic steps in any 
computer calculation. This simulation showed 
brilliant agreement compared to actual experiments 
of the physics portrayed.
“These two approaches complement one another 
perfectly,” says hypothetical physicist Peter Zoller. 



“We cannot replace the experiments that are done 
with particle colliders. However, by developing 
quantum simulators, we may be able to understand 
these experiments better one day.”
Investors are now scrambling to embed themselves 
into the quantum computing ecosystem. While 
quantum computing is already impacting the fields 
listed above, the list is by no means exhaustive, and 
that’s the most exciting part. As with all new 
technology, presently unimaginable applications 
will be created as the hardware continues to evolve 
and create new opportunities.

            -MAYUR CHAVAN



Maglev Trains
Maglev  is a term derived from the word magnetic 
levitation , is a system of train transportation which 
works on two sets of magnets: one set is used to 
repel and  to push the train up off the track, and 
another set is used to move the elevated train ahead, 
taking advantage of the lack of friction. Maglev 
trains can give high speed travel experience ranging 
along the route length ranging from 320-640 km
WORKING
The working of the technology is such that the train 
travels along a pathway of magnets which are 
responsible for controlling  the train's stability and 
it’s speed. Magnet reliability:
Superconducting magnets are generally used to 
generate the powerful magnetic fields to levitate 
and propel the trains. These magnets must be kept 
below their critical temperatures (this ranges from 
4.2 K to 77 K, depending on the material). New 
alloys and manufacturing techniques in 
superconductors and cooling systems have helped 
address this issue. The propulsion and levitation of 
train doesn’t require any moving parts. Maglev 
trains are much quieter and smoother as compared 
to other  conventional trains and even have the 
potential for much higher speeds. Maglev trains are 
known for their record breaking performance , these 
trains can accelerate and even decelerate 
much more faster than the 
conventional trains used.
Maglev trains are currently 
operational only in few regions 
around the world as China, Japan 
and South Korea. Maglev trains are 
more convenient than our local 
trains as well as our long distant 
trains.  We have always experienced 
some sort of fault in our transport 
system more

specifically our Railway system, mostly the 
maintainance of  these trains are more time 
consuming and complex, whereas Maglev trains 
need minimum maintainance , and because of no 
tracks system these trains need major cleanliness 
system. 
REVIEW
Besides all this, Maglev trains are smoother and 
quieter than the trains at present, trains are said to be 
one of the major source of noise pollution, therefore 
people living near railway stations experience a 
high scale of noise pollution, and this problem can 
therefore be overcome by replacing those with 
Maglev trains. All operational implementations of 
maglev technology make minimal use of wheeled 
train technology and are not compatible with 
conventional rail tracks.For our upcoming future we 
need to make the use of more convenient and smart 
technology and with Maglev trains , it can actually 
replace all the conventional trains in our country as 
well and that can be a plus point as we can save 
much time, avoid noise pollution, increase job 
vacancies, offer more comfort to our people, and 
many more such helpful points can be taken 
advantage of just by introducing these Maglev 
Trains in our upcoming future and our lifestyle.

           -NEHA VINAMRA





India-China relations!
What's the relationship between 
India-China?:
  China–India relations, also called Sino-Indian 
relations or Indian–Chinese relations, refers to the 
bilateral relationship between China and India. The 
tone of the relationship has varied over time; the 
two nations have sought economic cooperation with 
each other, while occasional border disputes and 
economic nationalism in both countries are a major 
point of contention. The modern relationship began 
in 1950 when India was among the first countries to 
end formal ties with the Republic of China (Taiwan) 
and recognize the People's Republic of China as the 
legitimate government of Mainland China. China 
and India are the two of the major regional powers 
in Asia,

Bi-lateral trade between the nation's:
   India and China are the two important and 
powerful nation in the Asian continent and 
constitutes majorly in the trade in the continent as 
well as in the International market.
China is India's largest trading partner.
Chinese imports from India amounted to $16.4 
billion or 0.8% of its overall imports, and 4.2% of 
India's overall exports in 2014. The 10 major 
commodities exported from India to China 
were:[150][151]
Cotton: $3.2 billion
Gems, precious metals, coins: $2.5 billion
Copper: $2.3 billion
Ores, slag, ash: $1.3 billion

Organic chemicals: $1.1 billion
Salt, sulphur, stone, cement: $958.7 million
Machines, engines, pumps: $639.7l million
Plastics: $499.7 million
Electronic equipment: $440 million
Raw hides excluding furskins: $432.7 million
Chinese exports to India amounted to $58.4 billion 
or 2.3% of its overall exports, and 12.6% of India's 
overall imports in 2014. The 10 major commodities 
exported from China to India were:
Electronic equipment: $16 billion
Machines, engines, pumps: $9.8 billion
Organic chemicals: $6.3 billion
Fertilizers: $2.7 billion
Iron and steel: $2.3 billion
Plastics: $1.7 billion

and are the two most populous countries and fastest 
growing major economies in the world. Growth in 
diplomatic and economic influence has increased 
the significance of their bilateral 
relationship.Cultural and economic relations 
between China and India date back to ancient times. 
The Silk Road not only served as a major trade route 
between India and China, but is also credited for 
facilitating the spread of Buddhism from India to 
East Asia.During the 19th century, China was 
involved in a growing opium trade with the East 
India Company, which exported opium grown in 
India. During World War II, British India and 
Republic of China both played a crucial role in 
halting the progress of Imperial Japan.



Iron or steel products: $1.4 billion
Gems, precious metals, coins: $1.3 billion
Ships, boats: $1.3 billion
Medical, technical equipment: $1.2 billion
What is the dispute between India and 
China?:
 The dispute between the India and China is not new 
it's the history which is witness of the battles fought 
between the two the significance events in the world 
history imperialism, industrialization  etc have seen 
the impact of the dispute.The Sino-Indian border 
dispute is an ongoing territorial dispute over the 
sovereignty of two relatively large, and several 
smaller, separated pieces of territory between China 
and India. The first of which, Aksai Chin, is located 
either in the Indian union territory of Ladakh, or the 
Chinese autonomous regions of Xinjiang and Tibet; 
it is a virtually uninhabited high-altitude wasteland 
crossed by the Xinjiang-Tibet Highway. The other 
disputed territory is south of the McMahon Line, 
formerly known as the North East Frontier Agency 
and now called Arunachal Pradesh. The McMahon 
Line was part of the 1914 Simla Convention signed 
between British India and Tibet, without China's 
agreement. As of 2020, India continues to maintain 
that the McMahon Line is the legal border in the 
east.
China has never accepted that border, stating that 
Tibet was never independent when it signed the 
Simla Convention.
The future of India - China relations:
  India and China is simply the giant of Asia and one 
of the nations of world escalating towards 
development. In past we saw that Indian is totally 
dependent on China for plenty of things but current 
scenario tell us something different. India is one of 
the fastest emerging country towards accomplishing 
its every single goals and desires. In past or even 
few days before hundreds of Chinese applications 
prevailing In our country which has huge capacity 
to devastate national security and Sovereignty.  
According to several reports India is approximately 
facing 48.5 billion of trade deficit with China.

Entire core industry dependent on China for cheap 
raw material. Thousands of vendors and merchant 
dependent on China to run their houses. India-China 
relationship is not going to be very impressive in 
future because the core reason of India-China 
relationship is trade between the two countries but 
“MAKE IN INDIA”, “SELF RELIANT INDIA”, 
“INDIAN APP ECOSYSTEM”, “BOYCOTT 
CHINESE PRODUCTS”, simpy vanishing India 
China relation in future virtually as well as 
diplomatically.Current initiatives of Indian 
governments of banning the 59 Chinese apps or in 
past supporting boycotting Chinese products 
paralyzed India China diplomacy.
For last one months their is huge conflict and 
dispute on border issue between India China is 
example of poor coordination between the two 
nations.India demand of freedom of navigation 
according to 1982 US law on sea also ruin 
india-china relationship In future.
All the nations like Australia, US, Canada, Britain, 
Japan were severely slamming China on it's new 
security law for Hong Kong. India is also criticizing 
but not openly.
So at last if we see the current scenario of  a world 
keeping in mind the world geopolitics and 
diplomacy we got the answer that in future China 
relationship will not worsen  only with India but 
with the nations of World too.

           -SACHIN TIWARI



Covid-19: The Bhilwara 
model!

What is meant by Bhilwara model?:
  Bhilwara in Rajasthan was among  one of the early 
hotspots of the COVID-19 outbreak. The 
government responded with extraordinarily 
aggressive measures — and the ‘Bilwara model’ 
could now be replicated elsewhere in the 
country.The Bhilwara COVID-19 containment 
“model” refers to the steps taken by the 
administration in Rajasthan’s Bhilwara district to 
contain the disease, after it emerged as a hotspot for 
coronavirus positive cases.The Bhilwara 
COVID-19 containment “model” refers to the steps 
taken by the administration in Rajasthan’s Bhilwara 
district to contain the disease, after it emerged as a 
hotspot for coronavirus positive cases.
The success of the model is attributed to the fact that 
Bhilwara, which was the first district in Rajasthan to 
report most number of coronavirus cases, has now 
reported only one positive case since March 30.This 
is considered as a major success for the government 
and the district administration.

Why were such drastic measures 
employed in Bhilwara this early in the 
outbreak?:
  The first known case of coronavirus in Bhilwara 
was that of a doctor at a private hospital who tested 
positive. After the first COVID-19 patient was 
reported in the district on March 19, the number of 
cases shot up within a very short time.The epicentre 
of the outbreak in the district was a private hospital 
where the doctor who first tested positive was an 
employee. Five more cases were reported on March 
21 and, by March 23, the district had recorded 13 
cases.
Most of those tested positive included other doctors 
of the private hospital, the hospital staff, along with 
both IPD and OPD patients who had come in 
contact with the infected doctors.By March 25, this 
figure reached 17 — all of them hospital staff and 
patients. On the same day, the government sealed a 
1 kilometre area near the private hospital which was 
considered as the epicentre for the outbreak, and 
declared it a zero mobility zone. The first death in 
the district took place on March 26



when a 73-year-old man who had tested positive for 
COVID-19 passed away and the person’s son and 
granddaughter too, were tested positive for the 
disease.
Within hours of the death of the person, a second 
death occurred in Bhilwara — a 60-year-old person 
who had also tested positive for COVID-19 died on 
the night of March 26.
However, the Rajasthan government has maintained 
that even though both the deceased had tested 
positive, the cause of their death was not 
coronavirus, but underlying medical conditions, 
such as kidney failure and high blood pressure, for 
which they were already undergoing treatment.
At this point of time, the situation in Bhilwara was 
the biggest coronavirus related crisis that the 
Rajasthan government was facing, as the positive 
cases were steadily increasing.
What did the administration do as part of 
the containment strategy?
According to Rajasthan’s Additional Chief 
Secretary (Health), Rohit Kumar Singh, the 
“Bhilwara model” of tackling COVID-19 cases 
involves, simply, “ruthless containment”.
Within three days of the first positive case, by 
March 22, the Health Department and the district 
administration in Bhilwara constituted nearly 850 
teams and conducted house-to-house surveys at 
56,025 houses and of 2,80,937 people.
Nearly 2,250 people were identified to be suffering 
from influenza-like illness (ILI) symptoms and 
were kept in home quarantine.
Intense contact tracing was also carried out of those 
patients who tested positive, with the Health 
Department preparing detailed charts of all the 
people whom they had met since being infected.
A list of 498 people from five states — Himachal 
Pradesh, Madhya Pradesh, Rajasthan, Uttar Pradesh 
and Gujarat — was compiled by March 22. These 
were patients who had visited the hospital for 
treatment since the time when the staff got infected.
The state Health Department also took the help of 
technology, using an app to monitor the conditions 
of those under home quarantine on a daily basis 
along with keeping a tab on them through 

geographical information system (GIS).
The administration backed up the surveys by 
imposing a total lockdown on the district, with the 
local police ensuring strict implementation of the 
curfew.
What were the challenges the 
administration faced in imposing these 
extraordinary measures?:
  The biggest challenge that the administration faced 
was containing the rising number of cases after the 
initial outbreak. The doctors of the private hospital 
who had tested positive had come into contact with 
numerous people including the staff and patients 
who visited the private hospital during the period 
when the doctors were already infected.Some of 
these patients had come from other states and after 
the first case of COVID-19 was detected in the 
district, several other cases, mostly contact of the 
doctors and the infected hospital staff were reported 
with each passing day.The government also had an 
uphill task ahead of them assembling the teams of 
doctors, auxiliary nurse and midwives and nursing 
students who went to conduct the house-to-house 
surveys.
The outbreak in Bhilwara came as a sudden shock to 
the administration and it was a major challenge to 
cover more than 22 lakh houses within a matter of 
days. Once the survey of an area was completed, the 
health teams visited the place once again after a few 
days in order to see if there was any fresh 
development or rise in symptomatic people.
Owing to the fact that Bhilwara, a thriving textile 
city with an estimated population of 30 lakh, it was 
also a difficult task for the government to strictly 
impose the curfew uniformly in all areas.
 By following the sudden and strict measures the 
Rajasthan Government and the district 
administration was able to handle the outbreak of 
the deadly virus and set the example for the whole 
country and as a result gained popularity as " The 
Bhilwara Model"



India's �agship Covid 
Model - in a crowded mess

known worldwide for being a set of Oscar winning 
film "Slumdog Millionaire" — had contained the 
virus even as record number of cases were found 
daily in the rest of metropolitan and in the 
subcontinent. 
How it happened, officials of the BMC say, is a 
series of efforts— from mass testing to quarantine 
and self-isolation — could offer lessons in 
managing the coronavirus for other poorly 
demarcated  communities and housing societies or 
slums around the world.
It is still estimated that the compact demographic of 
the area ensured a critical coordination of 
movement among people than in other places. But 
experts still cast a doubt whether the course is 
irreversible.
Dharavi, has flattened the COVID-19 curve faster 
than other parts of India. The crisis was managed 
effectively as the efforts had been concentrated 
from the start. It still baffles experts around the 
world how the plague was contained in an area 
where physical or social distancing is near 
impossible to maintain.



The coronavirus has overwhelmed Mumbai’s public 
health system, with maxed-out hospitals forced to 
turn away patients. India now is only second to the 
US with highest caseloads in the world, increasing 
pressure on populist Prime Minister Narendra Modi 
to take control of the outbreak and damage control 
in fields of health, infrastructure and most primarily 
in field of 'Employment'.

The Municipal Corporation of Mumbai, along with 
several NGO's and government agencies and 
Mumbai Police handled the distribution of food and 
spread awareness in the locality. Drones were also 
employed to ensure decentralization of crowds in 
the nook and corner of the slums. The infection was 
contained somehow but remains at worrying 
situation in other parts of country.

          -OMKAR SHIRKE



Make in India

Make in India 
Make in India is an initiative launched by the 
Government of India in September 2014. This 
initiative aims to encourage companies to market 
made in India goods as a part of wider set of 
nation-building initiatives. This programme is 
dedicated to bringing Foreign Direct Investment 
(FDI) to industrialize India’s manufacturing sector. 
Make in India was a timely response to the critical 
situation of 2013, when India’s growth rate had 
fallen to its lowest level in a decade. India was on 
the brink of severe economic failure, desperately in 
need of a big push. And so the Prime Minister of 
India launched this initiative that targeted 25 
economic sectors for job creation and skill 
enhancement, and aimed to transform India into a 
global design and manufacturing hub.
Objectives
Make in India programme aims at –
• To increase the manufacturing sector’s growth rate 
   to 12-14% per annum
• To create 100 million additional manufacturing 
   jobs in the economy by 2022
• To ensure that the manufacturing sector’s 
   contribution to GDP is increased to 25% by 2022 
   (now revised to 2025) from the current 16%
• To promote export-led growth.
• To attract foreign investment for industrialisation 
   of India and develop the already existing industry 
   base in India so as to surpass China

Make in India – Success or Failure?
It has been six years from the inception of Make in 
India initiative. These six years have witnessed slow 
growth of investment in the economy and hence 
many would say that Make in India programme has 
indeed failed to bring investors. More so, when we 
consider capital investments in the manufacturing 
sector. Gross fixed capital formation of the private 
sector has declined to 28.6% of GDP in 2018 from 
31.3% in 2013-14. The public sector’s share  has 
remained the same during this period while the 
private sector’s share declined from 24.2% to 
21.5%. While FDI has increased from $16 billion in 
2014 to $36 billion in 2016 this remarkable 
achievement still doesn’t qualify as success for two 
major reasons –
1. FDIs have come to a standstill since 2016.
They are not contributing to India’s 
industrialisation.
2. FDIs in the manufacturing sector is currently 
wanning. In 2018, they were just above $7 billion, 
less than 2015’s $9.6 billion. This is because the 
service sector in India is more than three times 
larger than that of the manufacturing sector. Which 
in turn reflects our country’s economic traditional 
strong points.
India is a country where the industrial base needs to 
be developed immediately and hence Make in India 
was initiated.



The idea was to promote export-led growth where 
foreign investors would be invited to make in India. 
Till date only a few investors have been attracted by 
this prospect, and so India’s share in the global 
exports of manufactured products remains around 2 
per cent.
Why has Make in India failed?
Investment from Shell Companies:  A large part 
of the FDI is neither foreign nor direct but comes 
through Mauritius-based shell companies. It is 
believed that black money generated from India 
only is invested back using these shell companies. 
Low Productivity: Productivity of Indian factories 
is said to be around four to five times less than other 
Asian countries.
Small Industrial Units: Manufacturing sector in 
India consists of small units spread out far and wide. 
This results in attainment of only a small part of the 
desired economy of scale and in developing supply 
chains. Basically, the cost of production per unit 
decreases as the number of units increases.
Complicated Labour Laws: This is one of the 
major reasons behind the poor reception of FDI in 
India. Small companies have complicated labour 
regulations, government approval is required for 
laying off any employees and both government and 
employee approval is required for making simple 
changes in job descriptions or duties.
Infrastructure: Though electricity costs are the 
same as other Asian countries, India is more prone 
to power outage.
Transportation: Average speeds in in India, they 
are about 60 km per hour as opposed to 100 km per 
hour. Indian railways are saturated while Indian 
ports outperformed by a lot of Asian countries.
Red Tapism: Complex law and order procedures 
and high susceptibility to corruption has made India 
less attractive for foreign investors. 
Insufficient Rules and Regulations: Labour reforms 
and land acquisition laws were not completed 
before making attempts to attract foreign investors 
to Make in India.
Capital Outflow: India’s monetary system is 
continuously declining, as a result our country will 
have to face another external challenge in the form 
of capital outflow. 

Way Forward
Initiatives to revise FDI norms to make India more 
attractive in terms of receiving foreign investment.
Increasing export-oriented growth, corporate taxes 
would be reduced from about 35 to 25%.
Through the US-China trade dispute, tariffs have 
been increased on Chinese exports to the US, and 
hence companies might look to shift their plants 
from China to other Asian countries.
Complete liberalisation is needed if India intends to 
follow an export-oriented growth pattern.
Indian government has to take more initiatives to 
create a conducive environment for the growth of 
manufacturing systems.

       -KALASH MAURYA



WHAT IS THE IMPACT OF 
COVID-19 ON INDIAN ECONOMY?
THE OUTBREAK
We have already seen that how the outbreak of 
COVID-19 brought social and economic life to a 
standstill.This pandemic was actually very stressful 
for people round the globe. Besides our day to day 
lifestyle, the markets were made to pack up due to 
which local vendors and sellers faced huge loss, 
colleges and schools were closed and even still are 
due to which the education system and therefore the 
way of learning is transfered to all or any online 
mode, jobs were removed as several companies 
faced severe loss in market. The International and 
internal mobility is restricted, and therefore the 
revenues generated by travel and tourism, which 
contributes 9.2% of the GDP, will take a serious toll 
on the GDP rate of growth . Aviation revenues will 
come down by USD 1.56 billion. Oil has 
plummeted to 18-year low of $ 22 per barrel in 
March, and Foreign Portfolio Investors (FPIs) have 
withdrawn huge amounts from India, about USD 
571.4 million. While lower oil prices will shrink the 
present account deficit, reverse capital flows will 
expand it. Rupee is continuously depreciating. The 
crisis witnessed a horrifying mass exodus of such 
floating population of migrants on foot, amidst 
countrywide lockdown. Their worries primarily 
were loss of job, daily ration, and absence of a 
Social Security net. During COVID 19 some unique 
opportunities are even provided in our country also 
. there's a chance to participate in global supply 
chains, as multinationals are losing trust in China 
and even the ban on chinese applications, toys, 
goods, have created a replacement gateway for a 
few new make in India opportunities. To ‘Make in 
India’, some reforms are needed, labour reforms 
being one among them.

THE TOURISM & AVIATION SECTORS
The tourism industry is that the worst affected 
thanks to the COVID crisis, internationally. the 
planet Tourism Organization (UNWTO) (2020) 
estimations depict a fall of 20–30 per cent in 
international tourist arrivals. These figures too are 
supported present circumstances and are likely to 
extend or decrease in future. many people related to 
industry are likely to lose their jobs. In India, the 
travel and tourism industry is flourishing and is 
contributing sizably to the economy.
The aviation sector in India currently contributes 
US$72 billion to India’s GDP. Foreign tourist 
arrival has been down within the half-moon . The 
lockdown will have a big impact on arrivals within 
the second quarter. If we estimate a conservative 25 
per cent decline within the contribution of the 
aviation sector, it'll amount to 18 billion. Railways 
contributed US$27.13 billion in 2019 to GDP. A 
21-day lockdown period will bring down the 
revenue by US$1.56 billion.



CONCLUSION
The recovery in economy depends on the timings 
and magnitude of state support also because the 
level of corporate debt and the way the businesses 
and markets deal with lower demand. Government 
assistance to those most in need (largely constituted 
of unorganised sector, migrants and marginalised 
communities) may be a critical measure to save lots 
of many lives.

However, every crisis brings a few unique 
opportunity to rethink on the trail undertaken for the 
event of a person's being, community and society. 
The COVID-19 pandemic features a clear message 
for the Indian economy to adopt sustainable 
developmental models, which are supported 
self-reliance, inclusive frameworks and are 
environment friendly.

-NEHA VINAMRA



Speak Yourself 
Many of you would possibly be thinking that the 
phrase “speak yourself” just have a simple meaning 
to speak out by yourself, but after finding out the 
real meaning it may change the way of your 
thinking and might have a great impact on your life. 
Life isn’t stable in one direction, it keeps on 
changing the way we never wanted, since childhood 
we are always dependent on our parents for our 
every day to day problems, just unknowingly it 
turned into our habit , that is being dependent. Being 
dependent is not something wrong but the extent  
upto which we are matters and somehow even to 
present our thoughts we struggle hard to speak up. 
It’s not always that the one you dreamt of becoming 
will stay for long, even our dream changes with 
time and once again we can’t speak up. Being a 
student, parent, a living being it’s  important to 
discover who you really are and not the one you are 
forced to be because of the society, it’s  important to 
know yourself and to speak yourself. 
If you ever wonder to differentiate yourself  
between a crowd of individuals, it will always be 
from your actions and actions are always done only 
if you know how to keep yourself in front of the 
society living in and is only possible if you know 
how to speak yourself. We always jam ourselves 
into the moulds created by the people around us, we 
try to change ourselves just for what people want 
from us , later we stop listening to ourselves, what 
we want and start listening to other people and their 
voices. No one calls out your name and neither do 
we. Calling out your name in front of millions is 
what Speak yourself is all about, it’s about  sharing 
your thoughts, your ideas, the real you, your 
emotions, in front of people without even bothering 
about what they think. Speak yourself is to throw 
and impose yourself on others, let people see who 
you really are, let them tease you, let them laugh at 
you, let them force you to shut up, but remember 

you are different than a million, you are the one who 
has the potential to speak up, to change and later 
you will be the one who they are going to follow.
At UNICEF 2020, RM the leader of kpop group 
BTS said “Our tomorrow may be dark, painful, 
difficult.
We might stumble or fall down. Stars shine 
brightest when the night is darkest. If the stars are 
hidden, we’ll let moonlight guide us. If even the 
moon is dark, let our faces be the light that helps us 
find our way. Let’s reimagine our world. We’re 
huddled together tired, but let’s dream again. Let’s 
dream about a future when our worlds can break out 
of our small rooms again. It might feel like it’s 
always night and we’ll always be alone ,But the 
night is always darkest before the first light of 
dawn. Life goes on, Let’s live on.”
We have learned to love ourselves, so now 
I urge you to 'speak yourself.'”

-NEHA VINAMRA



SUSTAINABILITY



"How Digital Technology can 
transform WildLife conservation"
WildLife conservation beginning:
 Wildlife is under threat from various sorts of human 
activities, like habitat destruction, illegal wildlife 
trade, spread of invasive species and diseases, and 
from the human impact on the Earth’s climate, 
which is changing the character of untamed 
habitats. Advances in technology give 
conservationists, scientists, and the general public 
the advantage to better understand the animals, their 
habitats, and the threats they can face.Two major 
approaches are being 
recognized to 
conserve threatened 
and endangered 
wildlife species. The 
first encompasses 
protecting the 
species within their 
habitat, and 
therefore the second 
involves breeding 
and caring individual 
species ex situ. The use of technological 
applications in captivity, like satellite imaging and 
assisted breeding technologies, is concentrated to 
reinforce animal welfare and to influence zoo 
visitors’ awareness of conservation-related 
behavior. Given the increasing demands on 
protecting wildlife, it seems a fair time for us to 
pause and ask what could be the best way to use 
technological innovations and to stimulate a closer 
collaboration among conservation practitioners, 
animal behaviorists, biologists, computer and 
system scientists, and engineers.In the present day, 
the animal world is under severe attack; more than 
1210 species of mammals, 1469 of birds, 2100 
reptilians, and 2385 species of fish are threatened.

New Technology in wildlife monitoring:
 Camera traps are one among the simplest methods 
we've for monitoring species . A single camera trap 
can store tens of thousands of wildlife images, 
helping WWF staff gain an unparalleled view of 
species and their habitats.

Technology has made it very easy to gather wildlife 
data, but it's incredibly challenging and 
time-consuming to process it. Right now, many 

camera-trap images 
of animals within the 
wild are sitting on 
people’s computers. 
It’s a major lost 
opportunity for 
conservation.
A powerful new tool 
may be able to 
change that. Wildlife 
Insights may be a 
o n e - o f - a - k i n d 

cloud-based platform housing the most important 
publicly accessible database of camera trap images 
within the world. This tool, operated in partnership 
by WWF, Conservation International, the 
Smithsonian’s National Zoo and Conservation 
Biology Institute, Wildlife Conservation Society, 
The North Carolina Museum of Natural Sciences, 
the Zoological Society of London, Map of Life and 
Google, allows researchers and conservation 
organizations round the world to share and analyze 
wildlife data to ultimately better anticipate threats, 
understand where and why wildlife populations are 
changing, and take action to guard wildlife.



How tech is transforming WildLife 
conservation?:
 WWF estimates the illegal wildlife trade is worth 
about $20bn a year and has contributed to a 
catastrophic decline in some species.Although huge 
falls in populations of some well-known species 
like tigers, elephants and black rhinos are halted and 
even reversed through intensive conservation 
efforts, poachers are still killing them — while 
numbers of other animals, including pangolins and 
many monkeys, are declining fast.

There are many drivers behind the loss of 
biodiversity, from overfishing and global climate 
change to urbanisation and native pollution. But for 
some species illegal trapping and killing is the 
biggest factor in their decline.Google’s AutoML 
system, which enables people with limited expertise 
to develop artificial intelligence for specific 
purposes such as image recognition, is being 
deployed in Instant Detect, making it possible to 
recognise people or animals instantly from camera 
trap pictures.Remote wildlife parks have little or no 
mobile phone coverage, so Instant Detect uses its 
own radio transmitters to send images to a buried 
base station then on by satellite to headquarters. 
ZSL tested the primary version of the system by 
monitoring Antarctic penguins, Canadian bears, 
Australian night parrots and Kenyan elephants and 
rhinos. But it suffered from transmission problems, 
particularly in dense foliage.
The team has developed a more robust and reliable 
second version, Instant Detect 2.0, which has had 
successful preliminary tests in Africa and can 
undergo more extensive trials within the new year in 
Thailand’s Western Forest Complex et al. before 
operational deployment.
Technology is also helping the people on the front 
line of the battle to protect wildlife: the 
300,000-400,000 rangers and wardens who work in 
the world’s parks and reserves, according to the 
International Ranger Federation. A system called 
Smart (for Spatial Monitoring And Reporting Tool), 
developed by ZSL and other conservation bodies, 
enables rangers to gather and type out data 

on their mobile devices about the locations of 
animals and humans, including illegal intruders, so 
as to deploy scarce staff as efficiently as possible.
Smart is already getting used in 900 protected areas 
round the world.
 
Concluding Technology in Conservation of wild 
species:
 Technology is fundamentally changing the way we 
live, work, relate to at least one another and to the 
external world. The speed, breadth and depth of 
current breakthroughs has no historical precedent 
and is disrupting almost every sector in every 
country. Now more than ever, the advent of new 
technology has the potential to transform 
environmental protection.Let’s be clear. No human 
technology can fully replace ‘nature’s technology’ 
perfected over many many years in delivering key 
services to sustain life on Earth. A productive, 
diverse wildlife , and a stable climate are the 
inspiration of the success of our civilization, and 
can still be so in future.

           -Sachin Tiwari



What’s behind these harmful changes?
It’s some or the other way, US!

The humankind is one species who discovered how 
to utilize the nature to serve it's own purpose and 
now this behavior is burying themselves in it. Be it 
burning nature-killing fossil fuels while also 
drastically cutting down the green cover for all 
purpose of economic exploitation humankind can 
achieve. This in turn has caused the average allowed 
temperatures growth to increase to  multifold it's 
capacity to handle. This trend is increasingly killing 
our climate at a faster pace than expected by 
scientists.
Earth has already started to steadily heat by about 1 
degree Celsius (1.8 degrees Fahrenheit) since the 
early industrial revolution period and the growth 
has since begun to steep further. 

While the dire consequences have started to impact 
our lives as we’re on our way toward 1.5° C (2.7° F) 
by as early as next decade on card and to a 
threatening level by year 2040-50. The rise is 
firsthand experienced to majorly those who fall 
under Below Poverty Line and poor, third world 
countries on scale compared to their Western 
counterparts.
A warmer world — even by 0.5°C — will lead to 
more Vaporization of the ocean surface and hence 
accumulation of water vapour in our atmosphere 
will rise. This phenomenon adversely affects our 
agricultural patterns and the livelihoods of 
communities that are living on the edge of climatic 
catastrophe.
The crops get more flooded and damaged than they 
did half a century ago. This statement itself is 
evident that how huge the difference of even 0.5°C 
can have on existence of the species on this planet 
over a time.

The global 
warming has 

just started 
having irreversible 

consequences on our 
fragile planet and its 

ecosystem. 
In just past few years, or 

decades, the rapid uncontrolled 
rising temperatures have only 

heightened chances of extreme 
weather events occurring across the 

globe. Parts of ice some as big as that of 
Greenland, have melted or are on the 

verge of it. Wildfire seasons are months 
longer.Coral reefs have been bleached of 

their colors. Abnormal species that are not 
native to the climate have started to grow in 
undesired environments and  are expanding 
at an alarming rate that threatens the 
existence of native species.

Friday's for future to Plastic 
revolution

Is fight against climate 
change really working?

Climate crisis - a disaster in 
awaiting



But what experts still believe that, the calamity 
hasn't struck us in its entirety yet, and still there's a 
chance to reverse this course. There’s still time to 
actWhether it’s a shift of 1.5 degrees or 2 degrees, 
these warming levels aren’t magic thresholds. But 
the data adds to the fear that our lawmakers, our 
industrialists and fossil fuel industries do not care 
about this, the continuous ignorance towards the 
rise in warming is worse for the planet. But their 
actions are still not inevitable. It's not too late to 
slow the pace of climate change as long as we act 
today. With your help, we can attack this challenge.

Act when it matters the most. 

Airlines could pave the way
Airlines can lead the way to fighting climate change 
and the way takes it through NETs.
It is long said by industry experts, that pricing fuel 
emissions to airlines through a hefty green tax 
would create an economic wallet with governments 
in order to incentivize the global fight against 
emissions, and at the same time would also pitch for 
an cleaner, faster alternative to travel while not 
costing much to environment.
The path, although, isn't as simple as it looks. Our 
financial markets have never cared to capitalize on 
carbon credits or nor are interested to do so now. 
But still the progress  is being made, although at an 
slower pace, from this same aviation industry.

CORSIA, an aviation group challenging the 
traditional norms of the industry to switch to the 
modern carbon-neutral steps, could also spur 
investment in NETs to make fossil fuel use more 
greener, by disrupting the way it has traditionally 
been by introducing new technologies that replace 
the existing one's where carbon footprints are erased 
rather than grown in the processes.

-Omkar Shirke



TECHNOLOGY FOR ALTERNATIVE 
USE OF PLASTICRECYCLING

As you may know Plastic pollution is among the 
world’s most pressing environmental issues, 
threatening drinking water, wildlife, food supplies 
and that's only the tip of the iceberg. To solve this 
issue, we have to use alternatives of plastic but until 
now plastic production is at max so to manage this 
manufactured plastic, we have to make efficient 
recycling models. Here we are going to discuss how 
recycling helps solve this problem.
Plastic recycling is the way toward recuperating 
scrap or waste plastic and reprocessing the material 
into helpful items. Compared with the lucrative 
recycling of metal, and like the low estimation of 
glass recycling, plastic polymers recycling is 
regularly all the more challenging in light of low 
density and low worth.
Broadly, there are two significant approaches to 
recycle plastic: (1) mechanical recycling ("cleave 
and wash"), where the plastic is washed, ground 
into powders and liquefied, and 
(2) chemical recycling, where the plastic is 
separated into monomers. By using chemical 
recycling to produce these outputs, we help 
conserve the plastics’ original value and conserve 
use of fossil-based resources.
Prior to recycling, most plastics are arranged by 
their resin type. Before, plastic reclaimers utilized 
the resin identification code (RIC), a technique for 
order of polymer types, which was created by the 
Society of the Plastics Industry in 1988. 
Polyethylene terephthalate, generally alluded to as 
PET, for example, has a resin code of 1. Most plastic 
reclaimers don't depend on the RIC now; they 
utilize different arranging frameworks to recognize 
the resin, going from manual arranging and picking 
of plastic materials to robotized mechanical cycles 
that include destroying, sieving, detachment by 

thickness, air, fluid, or attractive, and complex 
spectrophotometric dispersion advancements for 
example UV/VIS, NIR, laser, and so forth Some 
plastic items are additionally isolated by shading 
before they are recycled.
Mechanical recycling: of plastics alludes to the 
handling of plastics waste into optional raw material 
or items without altogether changing the chemical 
structure of the material. On a fundamental level, a 
wide range of thermoplastics can be mechanically 
recycled with practically zero quality disability. It is 
presently the practically sole type of recycling in 
Europe, speaking to over 99% of the recycled 
amounts. 
Waste streams that can without much of a stretch 
give clean plastic of a solitary kind in huge amounts 
are ideal for mechanical recycling and speaks to a 
mutually advantageous arrangement from a natural 
and financial point of view: ecological advantages 
from subbing virgin material for the most part 
surpass the natural weight from assortment, 
arranging, transport and recycling activities, 
while the expenses of such tasks can be 
exceeded by likely incomes from 
selling recyclizes available.



Plastics and plastics-containing waste that can't be 
reasonably mechanically recycled to the necessary 
norm from a financial and ecological point of view 
gives a significant asset to other recuperation 
arrangements, for example, feedstock recycling and 
energy recuperation to expand the recovery of its 
embedded energy and assets.
If the plastics value chain is to become more 
sustainable, the industry must focus on reducing the 
amount of mismanaged waste and recapturing as 
much of its value as possible. To do this, more 
investment must be allocated to chemical recycling 
technologies, according to Wood Mackenzie. While 
Vahk says. “We need to make the whole recycling 
more feasible. Right now, to expect that chemical 
recycling will be a solution is simply an illusion."
Mechanical recycling has, until this point in time, 
been the most ideal method of catching the 
estimation of plastic waste by transforming it into 
other valuable applications. However, the approach 
has its limitations. While chemical recycling can 
possibly give answers for difficulties confronting 
the plastics esteem chain, it isn't generally hailed by 
all partners as a having a positive task to carry out. 
Some are worried by the natural effect of chemical 
recycling, while others believe it to be a type of 
greenwashing. 
Chemical recycling: also known as “feedstock 
recycling,” is the process of breaking down 
collected plastics into monomers and other basic 
chemical elements (“depolymerization”). This is an 
attractive option for plastic products that are 
difficult to recycle mechanically due to low quality, 
composite nature or low economic value. These 
monomers can be used as virgin material 
alternatives in manufacturing new polymers.
Types of chemical recycling: -
Pyrolysis: sometimes called “plastics to fuel,” turns 
non-recycled plastics from municipal solid waste 
(garbage) into a synthetic crude oil that can be 
refined into diesel fuel, gasoline, heating oil or 
waxes. Using pyrolysis to convert non-recycled 
plastics into ultra-low sulphur diesel (ULSD) fuel 
reduces greenhouse gas emissions by 14% and 
water consumption by 58%, and it saves up to 96% 

in traditional energy use as opposed to ULSD from 
conventional crude oil.
Gasification: turns non-recycled materials from 
municipal solid waste (garbage) into a synthesis 
gas, or “syngas,” which can be used for electric 
power generation or converted into fuel or chemical 
feedstocks, such as ethanol and methanol, some of 
which can also be used to make new plastics that go 
into consumer products.
Hydrogenation: the creation of Syncrude (liquid and 
gaseous) through the application of hydrogen in a 
high temperature and pressure environment.

Benefits of chemical recycling:
accelerates circular economy and provides new 
means to increase recycling rates by utilizing a 
wider range of waste plastics than traditional, 
mechanical recycling
enables production of high-quality end products – 
new plastics and chemicals – that can be used as 
drop-in solutions in all current applications of 
fossil-based alternatives
decreases dependency on crude oil imports and 
lowers the carbon footprint of products
supports global reduction of plastic waste and helps 
phase out landfilling
can create new jobs in Europe and elsewhere.
Gasification: turns non-recycled materials from 
municipal solid waste (garbage) into a synthesis 
gas, or “syngas,” which can be used for electric 
power generation or converted into fuel or chemical 
feedstocks, such as ethanol and methanol, some of 
which can also be used to make new plastics that go 
into consumer products.
Hydrogenation: the creation of Syncrude (liquid and 
gaseous) through the application of hydrogen in a 
high temperature and pressure environment.

Benefits of chemical recycling:
accelerates circular economy and provides new 
means to increase recycling rates by utilizing a 
wider range of waste plastics than traditional, 
mechanical recycling
enables production of high-quality end products – 
new plastics and chemicals – that can be used as 



drop-in solutions in all current applications of 
fossil-based alternatives
decreases dependency on crude oil imports and 
lowers the carbon footprint of products
supports global reduction of plastic waste and helps 
phase out landfilling
can create new jobs in Europe and elsewhere.
Currently, only one-third of post-consumer plastic 
waste is collected for recycling in Europe, even less 
actually recycled. The European target for plastic 
packaging is to recycle 50% by 2025 and 55% by 
2030. Mechanical recycling is not enough: chemical 
recycling on an industrial scale must be developed 
and fully harnessed to support achieving these 
targets. 
Energy recovery
Energy recovery is a valuable alternative for 
plastics-rich waste fractions that cannot be 
sustainably recycled. Some plastics cannot be 
recycled in an eco-efficient manner because of 
factors such as:
 
The measure, cleanliness and composition of the 
collected waste streams.
The available technologies for sorting.
Market-driven requirements on quality and 
standards for recycled material that may limit the 
appropriateness of plastics recycling.
For these plastics, energy recovery is the most 
resource-efficient solution available when 
compared to landfilling or even to enforced 
recycling. Modern combined heat and power 
recovery plants (CHP Plants) can use waste plastics 
together with other high calorific input substances. 
This provides a valuable source of heat and power 
which can account for up to 10% of some EU 
countries’ energy needs. In addition, solid recovered 
fuel (SRF), which contains plastics as well as other 
solid waste, is increasingly used by thermal power 
plants as well as a number of energy intensive 
industries, for example cement and lime kilns, 
reducing the need for virgin fossil fuel. All such 
energy recovery processes utilize only the best 
available technology to guarantee they are safe, 
environmentally-responsible and efficient 
installations. 

Finally, we don't have to redirect the attention from 
the genuine solution to plastic pollution which is 
replacing single-use plastics, detoxifying and 
simplifying new plastics, and designing business or 
home models to make efficient utilization of 
plastics.

 -Mayur Chavan



BANANA LEAF TECHNOLOGY
With the rise in overall population , the danger for 
our surroundings is additionally increasing day by 
day. We people are liable for all the degradation of 
our surroundings , and therefore the biggest risk is 
imposed by the utilization of plastic bags. We are 
using plastic since years but we are literally 
unaware of the damage its imposing on our 
surrounding nature. Plastics are used since they're 
cheap, easy to mould and make materials but being 
cheap doesn’t really mean that we should always 
blindly use it. From past few years scientists are 
busy in checking out some alternative of plastic and 
that they came up with an excellent idea “ The 
Banana Leaf Technology”, because the name 
suggests we will find out that it’s somewhat 
scraping out plastic and using banana leaf instead, 
but lets have a transparent idea of the technology.
In Asia, banana leaves were always used for food 
packaging. But they quickly deteriorate. they need 
been overtaken by plastics, that now often clog the 
waterways, impose harm to environment, pollute 
the oceans. An young Indian inventor has managed 
to process banana leaves to a packaging material 
that keeps it properties for 3 years. And it's perfectly     
biodegradable.
THE IDEA
Banana Leaf Technology started in 2010 when 
Tenith Adithyaa, then 11 years old, saw farmers in 
Southern India dump tons of banana leaves as trash 
thanks to the shortage of a preservation technology. 
The spark ignited when the question came to the 
mind, ‘can these leaves be enhanced biologically?’ 
By trial and error, he succeeded in preserving the 
leaves for a few year without using any chemicals. 
For four years, he perfected his technology of 
cellular enhancement. He received his first 
international award for this technology in 2014, at 
the worldwide invention fair in Texas.

In this technology the cells and cell walls of the 
banana leaves are strengthen and prevents 
pathogenic agents from destroying the cells. By the 
results of this modification their durability, 
flexibility, stretchability and crushability increases 
thanks to which they're very different from the 
traditional banana leaves and thus they will even 
withstand heat and hold on more weight than the 
first ones. The preservation capability of leaves with 
natural green colour is for a period of up to at least 
one year and an extended shelf lifespan of three 
years without its natural colour.
This initiative may result in total discarding of the 
utilization of plastic materials, which may actually 
be the very initiative to save lots of our 
surroundings and a true practice to use 
biodegradable products made up of banana leaves 
hence directing a path for humanity towards saving 
the environment.

           -NEHA VINAMRA
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ARDUINO V/S 
RASPBERRY PI

WHAT IS ARDUINO?
Arduino is an open-source electronics platform 
based on easy-to-use hardware and software. 
Arduino boards are able to read inputs - light on a 
sensor, a finger on a button, or a Twitter message - 
and turn it into an output - activating a motor, 
turning on an LED, publishing something online.

WHAT IS RASPBERRY PI?
The Raspberry Pi is a low cost, credit-card sized 
computer that plugs into a computer monitor or TV, 
and uses a standard keyboard and mouse. It is a 
capable little device that enables people of all ages 
to explore computing, and to learn how to program 
in languages like Scratch and Python. It’s capable of 
doing everything you’d expect a desktop computer 
to do, from browsing the internet and playing 
high-definition video, to making spreadsheets, 
word-processing, and playing games.
BOARD TYPES
Raspberry Pi 3:
The Raspberry Pi 3 is a Single Board Computer 
(SBC) which means that the board is a fully 
functional computer with its own dedicated 
processor, memory, and can run an operating system 
(runs on Linux).

The Raspberry Pi 3 includes its own USB ports, 
audio output, and has a graphic driver for HDMI 
output, showing how it can run multiple programs. 
User can even install other operating systems that 
include Android, Windows 10, or Firefox OS.
Arduino Uno Rev 3:
The Arduino Uno Rev 3 is a Microcontroller. 
Microcontrollers are not as powerful as SBCs, but 
they can be great for quick setups. 
Microcontrollers excel when controlling small 
devices (like LEDs, motors, several different types 
of sensors) but cannot run a full operating system. 
The Arduino Uno runs one program at a time.
SPECIFICATIONS



ADVANTAGES AND DISADVANTAGES
Raspberry Pi 3:
Advantages: 
It is very easy to connect to the internet
Entire Linux software stack is available
Can be programmed using a variety of 
programming languages
Disadvantages:
Accessing hardware is not real-time. If the CPU is 
busy, then interfacing with the hardware can be 
delayed.
Does not have enough power to drive inductive 
loads
There is no inbuilt Analog to Digital converter 
available
The hardware design is not open source.

Arduino Uno:
Advantages:
Very easy to get started.
It can be used for real-time applications for both 
hardware, software and IDE is open source.
Not much programming knowledge needed to do 
basic stuff.
It is very easy to extend and has tons of 
user-contributed shields and libraries. 
Disadvantages:
It is not very powerful when compared with 
Raspberry Pi
You need to program using either Arduino or C/C++
Connecting to the internet is slightly difficult, but 
not impossible.
WHICH ONE IS BETTER FOR 
PROJECTS?
Choosing which board, you want depends on the 
type of project you want to make and your 
experience in programming. If you have no 
experience in programming or electronics, you will 
find the Arduino a steeper learning curve than the 
Raspberry Pi. 
The Arduino is based on hardware, which means 
you won’t get far without some components: LCDs, 
LEDs, resistors, motors, etc. Depending upon what 
project you want to do. 

You need no experience or components to get the 
Raspberry Pi to do something. Just plug and play.
If you have a project that needs easy reads from 
sensors, only has to do a few outputs based on the 
sensor data, communicates easily with other 
machine parts, and want a quick start-up with 
almost no other installation, then the Arduino Uno if 
the one for you. If you want to make a software 
project, then the Raspberry Pi is the way to go. The 
video, audio, and internet capabilities make it the 
winner in this aspect. There’s no need to attach 
external components, so there’s no real need to learn 
electronics.



Brain Computer 
Interface

From the times of being called as science fiction or 
fantasy to the times of calling them facts yet to be 
discovered, humans have covered a long tricky 
path. It was always the curiosity of the brain that led 
to the opening of the digital age now where not the 
sky but the universe is the limit. Technological 
advancement has resulted in merger of all the 
branches of sciences and hence making the domains 
interdependent on each other. One such discovery 
got engineering, neuroscience and neurosurgery 
together under one big label “Brain Computer 
Interface.” 
Introduction –
Ever heard of the CEREBRO? If not do not worry, 
it is one of Hank McCoy’s invention in the famous 
X-men comic series for Professor X to help him get 
location of mutants. Why are we discussing it here? 
Well even though it is a lame comic reference but 
the concept used by it is revolving around brain 
computer interface. The mind performs every task 
by firing the neurons which transmit it in form of 
signals. These signals can be transformed into 
desired outputs by receiving, analysing and 
translating. It is also called neural control interface 
or brain machine interface (BMI).
Process involved –
To achieve interface there is an entire process which 
folds into 4 basic sequential steps–
Signal Acquisition 
Feature Extraction
Feature Translation 
Device Output
Signal Acquisition – The name is self-explanatory 
for this. This involves the acquisition or obtaining 
of the electromagnetic signals generated by the 
transmission through the neurons.

These are in form of analogue signals and therefore 
contain noises and disturbance which makes their 
next stop filter which takes up the readable part and 
send it to digital side. The analogue signal is shifts 
into digital form for easier and efficient extraction 
of information.
Feature Extraction – After the conversion of the 
signal into digital format, the part which is transient 
or oscillatory is taken into consideration as it 
indicates intentions of the user. This helps in 
understanding of the output wanted. 
Feature Translation – The necessary information is 
now stored and passed on to the algorithm which 
converts it into machine understanding language. 
Device Output – The device required to showcase 
the output has to be connected and display the 
stored information after processing from algorithm 
is over.



Types – 
Invasive
In order to obtain better signals and reduce noise or 
disturbance level this method is given the 
preference where the electrodes which catch the 
field are placed inside the scalp.
Semi – Invasive
The electrodes in this case are partially immersed. 
They are placed inside the skull but the resting is 
outside the grey matter. They do not produce as 
efficient results as invasive but reduce the medical 
risks.
Non-Invasive
As the name suggests in this case the electrodes are 
placed on different regions of the head to record the 
activity response. It is not efficient in terms of signal 
clarity as the bone tissue of the cranium deflects and 
deforms the signals but there are no risks involved 
hence it most preferred for testing purpose.
Brain computer interface opens the gate to a large 
number of applications in the field of medical, 
neuroscience, gaming and entertainment, 
advertisement and many more. However, 
everything comes with its pros and cons. We live in 
a world where we require a device to start or make a 
conversation. We live in a world where it’s more 
important to know which meme is on-going rather 
than who is next in line for president. This condition 
persisting if the concept of BCI is introduced and 
gains popularity it will not be long before we 
control everything except for ourselves and be 
floating in our own bubbles. The fact that science 
knows no boundary does not mean that it has to 
keep going without solving the problems of today. 
The face of this technology as seen by us is to help 
humanity but there is another side which we cannot 
see but it will reveal itself slowly and devour our 
world.

      -Akshata Sharma 
         (SE ELEX)
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