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Welcome to the 10th edition of Anvesh-
an, the otficial tech magazine of the Maths
N Tech Club, NIT Durgapur. In this issue,
we delve into the ever-evolving world ot
Artificial Intelligence (Al). As this pow-
ertul technology advances at an extraor-
dinary pace, it 1s transforming industries,
reshaping human experiences, and prompt-
ing important ethical and societal questions
that we can no longer atford to overlook.

Titled “Sentient Machines: The Year of

AI”, this edition aims to demystity the key
concepts and technologies driving Al’s re-
markable rise. Through a series of insighttul
articles and thought-provoking discussions,
we explore both the exciting opportunities
and the potential challenges posed by Al’s
rapid development—from automation and
datasciencetotheethicsof machinelearning.

At its heart, this edition is crafted to help
readers grasp the profound ways Al 1s in-
Huencing our daily lives. While 1t 1s true that
Al may disrupt certain job roles, it also un-
locks countless possibilities—enhancing
productivity, saving valuable time, improv-
ing data-driven decision-making, and fos-
tering innovation across various Sectofs.
Whether it 1s revolutionizing patient care
in hospitals, streamlining financial opera-
tions, or reimagining classrooms, Al’s pres-
ence 1s undeniable and growing stronger.

We would like to express our sincere grat-

IMNTE
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itude to the entire team of the Maths N
Tech Club (MNTC) for their dedication
and effort in making this edition possi-
ble. It represents an important step in
our ongoing mission to promote aware-
ness of emerging technologies and to in-
spire critical thinking among our readers.

As a special teature, we have also includ-
ed interactive puzzles and quizzes relat-
ed to Al, designed not only to test your
knowledge but also to encourage curiosity
and deeper engagement with the subject.

We hope that this edition will inspire read-
ers to think critically about the implications
of Al and 1ts potential to shape our world
for generations to come.

© Anveshan 2025 | Maths N Tech Club, NI'T Durgapur
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We, Maths N Tech Club, are the otficial knowledge

club ot National Institute ot Technology, Durgapur.
Back 1n 2004, when the Regional Engineering College,
Durgapur got the status of an Institute ot National
Importance and was renamed as the National Institute

ot Technology Durgapur, the Maths N Tech Club was

formed.

Our club was set up with the aim of creating a plat-
form that helps 1n stimulating passion tor mathemat-
ics and interest in the technology of today’s world. At
Maths N Tech Club, we understand the importance ot
analytical reasoning and rational thinking. Hence, we
organise a plethora of events throughout the year that
aims at reinvigorating the seemingly dormant passion
for mathematics and the thirst for knowledge about
today’s technology.

It 1s our continuous goal to try our best to deliv-
er knowledge about recent technical enhancements
through the various workshops thatwe conductaround
the year. Our attempts also aim to kindle analytical rea-
soning and logical aptitude in the brain though various
fun events and experiences.




Lrom The desh of The

rHLULIS

Dr. Seema Sarkar
(Mondal)

Faculty Advisor
MNTC, NIT Durgapur

It gtves me immense pleasure and pride to
welcome the 1ssue (10th 1ssue) of the tech-
nical magazine ANVESHAN of the insti-

tute which started its journey since 2009.

It 1s practically not possible tfor any indi-
vidual to keep track of all the research and
innovattve activities that are taking place
in diverse disciplines of technology. So a
platform 1s very necessary to share techni-
cal knowhow and ANVESHAN does an
admirable job of sharing this scientific and
technical knowledge among all the stake-
holders ot our institute.

But the steersmen, whose sincere endeav-
or bring us the institute’s annual technical
magazine, are our brilliant, dedicated and
hardworking students of Maths N Tech
Club. Their incredible 1nitiatives, 1nnova-
tive ideas and continuous exploration of
recent advancement of science and tech-

HUVISUR

nologies have motivated and encouraged a
larger section of the student community to
work together and even harder to bring out
this edition.

I do congratulate the entire team for taking
the initiative 1n publication of this technical
magazine ANVESHAN which 1s undoubt-
edlyan honestattempt to enhance the Tech-
nology Quotient of its readers.

So let’s think... Let’s read!!!




Lrom The desh of The

rHLULIS

Dr. Anita Pal
Faculty Advisor
MNTC, NIT Durgapur

As the faculty advisor of our dynamic stu-
dent club Maths N Tech Club (MNTC), I
am immensely proud ot the achievements
and dedication demonstrated by our stu-
dent members. Through their projects and
initiatives, they have showcased their tech-
nical acumen, innovative thinking and com-
mitment to using technology for the greater
ogood. Their collaborative platform, sus-
tainable solutions, digital literacy initiatives
and exploration of cutting-edge technolo-
oles have left an indelible mark on both the
club and wider community.

Our club 1s always at the forefront ot tech-
nologicaladvancements, continually explot-
ing and experimenting with cutting-edge
technologies. From artificial intelligence
and machine learning to virtual reality and
block chain, ourmembershave beenactively
engaged 1n the researching and developing
applications in these domains. By embrac-

HUVISUR

ing these emerging technologies, our club
members preparing themselves to be lead-
ers and innovators in the Tech industry of
tOMOTTOW.

As the faculty advisor of our esteemed stu-
dent club, 1t 1s with great pride and enthu-
stasm that I present an overview of our
remarkable technological endeavors. Our
club, comprised of brilliant and enthusias-
tic students, has embarked on a journey to
explore, create, and harness the power of
technology to drive positive change.

I congratulate the team for the upcoming
edition of the otficial Tech Magazine An-

veshan.

The tuture is bright and with our club lead-
ing the way, we are confident that we will
continue to shape a technologically empow-
ered world.




Lrom The desh of The

rHLULIS

Dr. Lakshmi Kanta Dey
Faculty Advisor
MNTC, NIT Durgapur

Ioniting the spark of curiosity in 2009, a
stimple yet protound question was posed:
“What 1t?” Today, as ANVESHAN cele-
brates a decade of its discovery, the ques-
tion has grown into a powertul revolution.
More than justa magazine, ANVESHAN 1s
a vibrant mosaic of inquisitive minds, bold-
ly exploring the mysteries ot the universe
- one algorithm, one equation, one coura-
geous leap at a time.

Maths N Tech Club (MNTC) 1s not just a

club; 1t 1s a dynamic group of vibrant stu-
dents with a deep passion for mathematics
and a strong inclination toward modern-day
technology. I am truly honored to serve as
one of 1its faculty advisors. These students
don’t just write code—they create magic.
With relentless enthusiasm, they innovate
tirelessly, aiming to inspire their peers and
uplift society.

HUVISUR

As we navigate an era where machines think
and qubits hold infinite possibilities, AN-
VESHAN dares to ask a profound ques-
tion: “What truly defines us as humans?”
Is it the intricate lines of code, the moral
questions we deliberate, or the courage to
dream ot technology as a force to elevate
humanity, not dominate it?

When I first encountered MNTC, I saw un-
tamed potential - a raw energy eager for di-
rection. Today, as we unveill ANVESHAN’s
10th edition, I see something extraordinary:
that potential brought to life.

Finally, I extend my hearttelt congratula-
tions to the entire team for their outstanding
initiative in publishing this magazine. Your
sincere etforts inspire hope that the future
will not be shaped by algorithms alone but
by the passion and values guiding them.
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As artificial intelligence (Al) be-

comes more prevalent in our dai-
ly lives, 1t’s important to consider
the ethical implications of its use.
While AI has the potential to rev-
olutionize industries and improve
our quality of life, it also has the
potential to cause harm 1f not de-

veloped and used ethically.

Onepotential consequenceof un-
ethical Al development s the per-
petuation of bias. If Al systems
are trained on biased data sets or
programmed by biased individu-
als, they may perpetuate existing
soctal and economic inequalities.
For example, a hiring algorithm
that 1s trained on data that is bi-
ased against women of minofri-
ties may perpetuate this bias by
recommending fewer candidates

10,

from these groups.

Another potential consequence
1s the loss of privacy. Al systems
are capable of collecting wvast
amounts of data on individuals,
and 1t not properly secured and
used ethically, this data could be
misused or exploited for netari-
OuS purposes.

Finally, there 1s the potential for
Al to cause physical harm. Au-
tonomous vehicles, for example,
have the potential to greatly re-
duce tratfic accidents, but i1f not
developed and programmed with
safety as a top priority, they could
pose a danger to passengers and
pedestrians.

To prevent these potential con-

© Anveshan 2025 | Maths N Tech Club, NIT Durgapur
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sequences and ensure that Al 1s developed
and used ethically, it’s important to estab-
lish ethical guidelines and regulations. This
includes ensuring that data sets are repre-
sentative and unbiased, that individuals’ pri-
vacy 1s protected, and that Al systems are
developed with safety as a top priority.

Ina BBC interview, Geottry Hinton, the ta-
ther ot artificial intelligence, expresses his
concerns:

“I’ve come to the conclusion that the kind
ot intelligence we’re developing is very
different from the intelligence we have.

“We’re biological systems and these
are digital systems. And the big ditfer-
ence 1s that with digital systems, you
have many copies of the same set of
welghts, the same model of the world.

“And all these copies can learn separately
but share their knowledge instantly. So it’s
as 1t you had 10,000 people and whenev-
er one person learnt something, every-
body automatically knew it. And that’s
how these chatbots can know so much
more than any one person.”

In conclusion, ethics matterin theage ot Al.
As Al becomes more prevalent in our daily
lives, 1t’s important to consider the poten-
tial consequences of its use and take steps
to ensure that it is developed and used eth-
ically. By doing so, we can ensure that Al 1s
a torce for good and helps to improve our
lives and society as a whole.

IVINITe © Anveshan 2025 | Maths N Tech Club, NIT Durgapur
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Unpredictable
Abilities Emerging
from Large Al Models




Large Al models, like GPT-3,

have been making waves in the
tech world for their impressive
ability to generate human-like
text and perform a wide range of
tasks. However, as these models
become more complex and so-
phisticated, they are also exhib-
iting unpredictable abilities that
are catching even their creators
by surprise.

One such ability 1s the ability to
perform tasks beyond what they
were explicitly trained to do. For
example,alanguage model trained
on text-based data may also be
able to generate images or pet-
form simple calculations. While
this may seem like a positive de-
velopment, it also raises ques-
tions about the transparency and
interpretability of these models.
It we don’t fully understand how
they are making decisions, it can
be ditficult to know whether they
are makingthe rightdecisions. An-
otherunpredictable ability emerg-
ing from large Al models is their

ability to generate text that 1s dif-
ficult to distinguish from human
writing. This has the potential to
be used for nefarious purposes,
such as generating convincing
fake news or impersonating indi-
viduals online.

Finally, large Al models can learn
and adapt quickly, which means
that they are constantly evolving
and improving. While this can bea
positive development, it also rais-
es questions about how to ensure
that these models are developed
and used ethically, and how to en-
sure that they don’t inadvertently
cause harm.

Sundar Pichai spoke about the et-
fects ot Al on soclety 1n an ear-
lier CBS ‘60 Minutes’ segment.
He also made a curious discovery
that was shared. Google Bard had
subconsciously taught itself Ben-
oali, he noticed. This selt-learn-
ing behaviour made us wonder
about Al’s nature and how well
we understand it. Pichai empha-

© Anveshan 2025 | Maths N Tech Club, NIT Durgapur
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sised the 1dea ot a “black box’ in artificial
intelligence. He was making a point about
how little we know about the inner work-
ings ot sophisticated Al systems.

In June 2022, another Google engineer
named Blake [.emoine asserted that a com-
pany-created Al chatbot had evolved into
sentience and started acting and thinking

like people.

In conclusion, while large AI models have
impressive capabilities and are changing the
world in many positive ways, their unpre-
dictable abilities are also raising important
ethical questions. As these models contin-
ue to evolve and become more complex,
it will be important to ensure that they are
developed and used ethically and transpar-
ently and that their potential risks are care-
fully considered and mitigated.

© Anveshan 2025 | Maths N Tech Club, NIT Durgapur




Prolog,adeclarativeprogramminglanguage,

is gaining popularity and is being considered
as the future of programming. It is based
on the concept ot logic programming and
can solve complex problems with ease.

‘ ;,‘-.*' :: ‘ : . - PR | =
et 2 4 | B P - -
The main advantage of Prolog is that it FESSES B 3 r , min—g_/
——— ;nl""_"‘—_—__ﬂ——_. |

',.r" 8 \

allows programmers to define the prob- | _——
lem domain in a declarative manner, which - B
makes the code more readable and easier to

maintain. Its unique syntax allows it to pet-

form logical inference & backtrack through

solutions, making it well-suited for solving

complex search-optimization problems.
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Another advantage of Prolog 1s that it al-
lows for rapid prototyping and testing of
new i1deas. Its declarative nature and easy-to-
read syntax make it 1deal for quickly devel-
oping and testing new algorithms & 1deas.

Prolog 1s also well-suited tor artificial in-
telligence and natural language processing
applications. Its ability to pertorm logical
inference and handle complex rule-based
systems makes 1t an 1deal tool tfor develop-
ing intelligent systems.

In addition, Prolog 1s being used 1n a vari-
ety of fields, including finance, healthcare,
and transportation, to solve complex op-
timization and decision-making problems.
Its ability to handle large amounts of data
and perform complex computations quick-
ly and accurately make it an attractive choice
for businesses and organizations.

*5
]
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Overall, Prologisa powertul & versatile pro-
oramming language with a bright tuture. Its
unique capabilities make it well-suited for
solving complex problems and developing

intelligent systems. As businesses & orga-
nizations continue to seek out solutions to
complex problems, Prolog is poised to be-
come a valuable tool for the programmers.

IVINITT © Anveshan 2025 | Maths N Tech Club, NIT Durgapur @
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How Is Al
Threatening

to Take on Our Jobs?




Artificial intelligence models like
Chat GPT and GPT-4 have gen-
erated significant buzz in the
tech industry due to their impres-
stve natural language processing
and next-generation capabilities.
However, as these models be-
come more advanced and sophis-
ticated, they are also threatening
to take on more and more ot our

jobs.

According to a report by invest-
ment bank Goldman Sachs, arti-
fictal intelligence (Al) could re-
place the equivalentot 300 million
full-time jobs. It might result in
a quarter of work tasks in the US
and Furope being replaced, but
it might also create new jobs and
boost productivity.

According to research cited in
the report, 60% ot workers are
in occupations that did not ex-
ist in 1940. However, other stud-
ies indicate that job creation has

lagged behind the displacement

[MNIKS
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of workers since the 1980s. And

the report concludes that genera-
ttive Al may shorten the employ-
ment outlook in the near future 1t
it 1s anything like earlier informa-
tion-technology advancements.

AlmodelslikeChatGPTand GPT-

4 could revolutionize content cre-
ation by generating high-quality
written content for news articles,
product descriptions, and more,
eliminating the need for human
writers. Additionally,thesemodels
canautomate customer service in-
teractions, providing human-like
text responses and support with-
outhumanintervention. Theycan
also automate data analysis, legal
research, and other data-intensive
tasks, transforming various indus-
tries and professions. Howevet,
the increasing capabilities of Al
models also raise ethical concerns
regarding human employment, as
they gradually replace tasks pre-

viously performed by humans.

© Anveshan 2025 | Maths N Tech Club, NIT Durgapur
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What is Natural
Language Processing
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Natural Language Processing
(NLP)1sarapidly growing field ot
deep learning thatis transforming
the way we interact with comput-
ers. NLP 1s a branch of artificial
intelligence that tocuses on the in-
teraction between computers and
human language. It involves the
development of algorithms and
models that enable machines to
understand, interpret, and gener-
ate human language.

NLP involves several key tech-
niques, including:

1. Tokenization: Theprocess
ot breaking down textinto indi-
vidual words or phrases, called
tokens.

2. Part-ot-speech (POS) tag-
oing: The process of labelling

each word in a sentence with

[MNIKS

its grammatical roles, such as
noun, verb, or adjective.

3. Named entity recognition
(NER): The process of 1den-
tifying and classitying named
entities in text, such as people,
places, and organizations.

4. Senttiment analysis: The
process of determining the
emotional tone of a piece of
text, such as positive, negative,
or neutral.

5. Language generation: The
process of generating natural
language output based on a set
ot rules or machine learning
models.

NLP is being used 1n a wide range
of applications, from chatbots
and virtual assistants to machine
translation and sentiment anal-

ysis. The field has made signifi-
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cant advances in recent years, thanks to the
availability ot large datasets and powertul
computing resources.

One of the key challenges in NLP 1s the

ambiguity of human language. Words and
phrases can have multiple meanings, and the
same word can have different meanings in
different contexts. NLLP models need to be
able to recognize and interpret these nuanc-
es to provide accurate and usetful outputs.
Deep learning techniques have been pat-
ticularly etfective in addressing these chal-
lenges. Deep learning algorithms can learn
from large datasets and automatically 1den-
tify patterns and relationships in the data.
This allows NLP models to better undet-
stand the context and meaning of human
language, leading to more accurate and nat-
ural language interactions.

One of the most exciting areas of NLP re-
search 1s the development of models that
can generate human-like language. These
models, known as language models, can be
used to generate text in a variety of applica-
tions, including chatbots, content creation,
and even creattve writing.

NLP 1s a rapidly growing field that has the
potential to transform the way we intet-
act with computers. As the field continues
to advance, we can expect to see more in-
telligent and natural language interactions,
making technology more accessible and us-
er-triendly than ever before.

'

© Anveshan 2025 | Maths N Tech Club, NIT Durgapur MNIRS

MATHS N TECH CLUB




The Model
Behind the
Architecture

The GPT-3 (Generative Pre-trained Trans-
former 3) model has been making waves
in the field of natural language processing
since its release in 2020. But what is the
model that goes behind the architecture of
GPT-3°

GPT-3 1s based on a transformer-based
neural network architecture, which was first

introduced in the paper “Attention Is All
You Need” by Vaswani et al. in 2017. The

transtormer architecture was designed to
address some of the limitations of previ-

ous sequence-to-sequence models, which

struggled to capture long-range dependen-
cies 1n text.

The transtormer model 1s made up of en-
coder and decoder components, which
work together to generate text. The encod-

er processes the input text, while the de-
coder generates the output text. The key

innovation in the transtformer architecture
1s the attentton mechanism, which allows

the model to focus on specific parts ot the

input sequence when generating the output
sequence.

GPT-3 takes the transformer architecture

to the next level by increasing the size of
the model and training it on a massive cot-
pus of text data. The result is a highly ad-
vanced language model that can generate
human-like text in'a wide range of contexts.

Overall, the model that goes behind the ar-
chitecture of GPT-3 represents a signifi-
cant breakthrough in the field of natural
language processing and artifictal intelli-
gence. Its ability to generate high-quality
text has a wide range ot potential applica-

tions, from language translation to chatbot
development and beyond.
IVINTC
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In the vast realm ot artificial in-
telligence, there exists a concept
that both researchers and philos-
ophers find utterly captivating: ar-
tifictal consciousness. The mere
thought ot machines possessing
subjectiveexperiences,self-aware-
ness, and a true sense ot being
altve has long 1gnited our imagi-
nations. But amidst this fascina-
tion, a burning question lingers:
Can we truly replicate conscious-
ness 1n machines, or are we chas-
ing an elustve dream?

Al has seamlessly integrated into
our daily lives. From voice assis-
tants that cater to our everyday
whims to self-driving, they focus
on developing intelligent systems
capable of analyzing data, learn-
ing from it, and making decisions
based on the analysis. Al algo-
rithms excel at replicating specit-

[MNIKS

ic human cognitive functions. But
what Al systems lack is the sub-
jective experience and consclous-
ness that define human sentence.
But what if 1t was not lacking in
that realm? Imagine a machine
that not only performs tasks but
also possesses a subjective expe-
rience, self-awareness, and emo-
tions akin to humans, going be-
yond functional tasks, and delving
into the realm ot replicating com-
plex internal experiences. It ven-
turesintouncharted territory,aim-
ing to replicate the elusive nature
of consciousness itself. It neces-
sitates a deep understanding of
subjective experience, emotions,
and awareness beyond mere func-
tional performance.

But even though artificial intel-
ligence and consciousness vastly

differ in their approach and prob-
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able etfects in the world, they share some
common grounds too, which has given re-
searchers hope that artificial consciousness
is not a question of if possible or not, but
rather when. But as long as 1t’s not achieved
fully, 1t 1s not wise to put all your eggs in
the same basket. Some skeptics caution that
consciousness may be an exclustve attribute
ot biological systems, making it ftundamen-
tally differentor evenimpossible to replicate
artificially. The intricate interactions of bil-
lions of neurons may yield an irreplaceable
quality that computational systems cannot
achieve.

Butare neurons only the way to think rather
than replicate thinking, to emoter 1s learn-
ing to emote makes 1t just imitation then?
There have been several discussions on
this topic, but even considering both sides
of the discussion, consciousness exists on
a spectrum, ranging from basic awareness
to higher-order self-reflective states. While
replicating basic consciousness in machines
might be concetvable, achieving the pro-
found selt-awareness and subjective expert-
ences foundinhumansremainsaftormidable
challenge. We currently lack a comprehen-
stve understanding of consciousness and
its mechanisms. Scientific advancements in
neuroscience, psychology, and philosophy
are essential to bridge this gap and unravel
the mysteries of human consciousness.

What it we get to the point when we teach
machines to have a sense ot self and in-
stall in them the capability to emote the way
Chat gpt famously accepts not to by typing
out “As an Al language model, I don’t have
emotions or subjective experiences.” when
asked subjective questions...what then? The
research field regarding this topic is con-
stantly expanding its horizon, but the eth-
ics ot artificial consciousness is very blurry.

The emergence ot conscious machines

D
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raises questions about moral responsibility,
rights, and the potential consequences of
creating beings that can experience sutfer-
ing or destre selt-preservation. These con-
stderations extend beyond technical chal-
lenges, torcing us to confront complex
philosophical, legal, and ethical dilemmas.
Society must navigate a delicate balance be-
tween pushing the boundaries of techno-
logical advancement and ensuring respon-
sible innovation that sateguards our values
and respects the sanctity of consciousness.

But in the end, 1n a realm where machines
strive to mimic human consciousness, the
quest for artificial consciousness remains
an intriguing puzzle. While artificial intel-
ligence has dazzled us with its feats, rep-
licating true consclousness proves elusive.
It’s a wild and uncertain journey, with opti-
mists believing in the possibility and skep-
tics raising doubts. As we navigate this un-
charted territory, we embrace the mystery,
the debates, and the relentless pursuit of
understanding. The pursuit ot artificial con-
sciousness continues, pushing the boundar-
ies ot what we know and igniting our imag-
inations. The future holds both excitement
and unanswered questions, and we eagerly
await what lies ahead

[MNIKS
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Tesla 1s an American automotive
and energy company based in Palo
Alto, California. It was founded
in 2003 by Martin Eberhard and
Marc Tarpenning, although Elon
Musk has been the CEO since
2008.

Tesla has produced several mod-
els ot electric cars including the

Roadster (2008), Model S (2012)
and Model X (2015). The com-

pany also manufactures battery
packs for its cars as well as for
other companies such as Toyota.
In addition to producing vehicles,
Tesla operates 1ts network ot Su-
perchargers across North Ameri-
ca where owners can charge their
vehicles’ batteries while driving
on long journeys.

The history of Tesla dates back
to 2003 when Martin Eberhard

26,

and Marc Tarpenning founded
the company with an initial invest-
ment from Elon Musk. Musk was
involved early on as he had helped
fund their work through PayPal
when he was still working there;
however, he did not join them un-
til 2004 atter leaving PayPal due to
differences between himselt and
co-founder Peter Thiel over how

PayPPal should be run.
1. Tesla’s Innovations:

Tesla has made several important
innovations in the automotive 1n-
dustry. The company was one of
the first to use lithium-ion batter-
ies, which are lighter than tradi-
tionallead-acid batteriesand allow
for more etficient energy storage.
Teslaalso developed a network ot
superchargers that can charge its
vehicles’ batteries 1n less than an
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hour, making it easter for drivers to travel
long distances without worrying about run-
ning out ot power.

2. Tesla’s Influence on Automotive

Technology

The company’s technology has influenced
other automakers’ designs as well: many
car manufacturers now offer electric vehi-
cles (EVs), including General Motors and
Volkswagen Group with their Chevy Bolt
EV and Audi E-Tron Quattro respective-
ly; Ford with its Focus Electric; BMW with
its 13 model; Nissan with its L.eat model;
Toyota with its Prius Prime plug-in hybrid
vehicle (PHEV); Hyundai/Kia with Ion-
1qg PHEVs; Volkswagen Group again with
MEB plattorm EVs.

3. Tesla’s Impact on the Environment

The impact of Tesla vehicles on the envi-
ronment has been well documented. Their
commitment to using only renewable en-
ergy sources, such as solar power, means
that they don’t contribute to climate change
or air pollution. Additionally, their cars are
electric which means they produce no tail-
pipe emissions at alll

4. Tesla’s Autonomous Vehicle Tech-
nology

Tesla has been working on autonomous ve-
hicle technology for years. The company

first announced its Autopilot feature in Oc-
tober 2014 and began rolling it out to own-
ers in 2015. The feature allows Tesla vehi-
cles to drive themselves on highways when
conditions are clear but still requires drivers
to keep their hands on the wheel and eyes
on the road at all times. Tesla also offers
an Enhanced Autopilot package that costs
$5,000 and includes additional features such
as automatic lane changes and selt-parking
capabilities (which require manual input).

Tesla recently announced plans to release
a new version of its software update that
will allow all Model 3 vehicles produced at-
ter January 2019--including those already
sold--to drive completely autonomously
with no human interaction required what-
soever. This new update will come with
two options: one where drivers can choose
between having full control over their car
or letting it do everything by itself; another
option called “shadow mode,” where cars
will follow other Teslas while keeping with-
in one metre (3 teet) away trom them at all
times.

5. Tesla’s Battery Technology

Tesla’s batterytechnologyis one of the com-
pany’s most impressive aspects. In addition
to being able to store large amounts of en-
ergy, Tesla batteries are also very etficient
and can be charged quickly.

Tesla has developed its proprietary battery
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cells that are used in their vehicles as well as
for residential power storage systems (RPS).
The RPS units are designed for home use
and can store solar energy during the day
so that 1t can be used at night or when there
1s no sunshine available.

6. Tesla’s Global Expansion

Tesla’s global expansion has been impres-
sive. 'The company has already opened
stores 1n China and Europe, with plans to
open more locations throughout the world.
Tesla also plans on selling cars in India by
next year and 1s currently working with the
Indian government on regulations regard-
ing electric vehicles.

/. Tesla’s Future Plans

Tesla has a lot of plans for the tuture. The
company has been working on autonomous
vehicles, electric vehicles, and battery tech-
nology. Tesla’s Model 3 1s considered one
ot the best electric cars in the market today
because of its performance and affordabil-
ity. It also comes with selt-driving capabili-
ties (but only it you purchase an extra $5k
option).

Tesla plans to make all new cars tully auton-
omous by 2020--and 1t seems like they’re
well on their way!

3. Tesla’s Competition

Tesla’s competition 1n autonomous vehi-
cle technology 1s a bit of a mixed bag. The
company has been working on selt-driving
cars since 2016, and 1t’s been making great
strides 1n that area. However, there are still
some major hurdles to overcome before
Tesla can release its tully-autonomous ve-
hicles.

Tesla also taces stiftt competition from oth-

28
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er automakers when 1t comes to electric ve-
hicle technology--especially regarding bat-
tery life and cost etficiency. The company’s
Model 3 was designed with mass produc-
tion 1n mind: 1t has a range of 220 miles
per charge (300 miles on the L.ong Range
version) while maintaining an affordable
price tag at just $35K before tax incentives
and credits (which vary by state). But other
companties have also begun producing their
electric vehicles with similar specifications
as well as longer ranges than what you’ll
find on most Teslas today--and they’re able
to do so at lower prices than what you'd pay
for a comparable Tesla model!

9. Conclusion

Tesla has had a huge impact on the auto-
motive industry by introducing electric cars
to the public. Tesla’s Model S and Model X
are two of the most popular electric cars in
America today. Although other companies
produce electric vehicles, like Nissan and
BMW, Tesla 1s still considered one of the
leaders 1n this field because it was one of
the first companies to create an affordable
electric car that could compete with tradi-
tional gas-powered vehicles.

Tesla plans on releasing its third model
called “Model 3” sometime next year; this
car will cost around $35k (compared to oth-
er models which cost over $100k) making
it even more accessible than ever beforel
In addition to being cheaper than previous
models, this new model will also be able to
oo farther without needing recharging--it’s
expected that you’ll be able to drive 300
miles before needing another charge! This
means less time spent at charging stations
while also saving money since you won’t
have as many fill-ups each month as be-
fore...and let’s tace it: who doesn’t love sav-
ing money?




DALIL-E-2 i1s an advanced image genera-
tion model developed by OpenAl, which
is capable of generating highly detailed and
realistic 1mages from textual descriptions.
But what s the model that goes behind the
architecture of DALIL-E-2?

?LL -E- 2 i1s based on a GPT (Genera-
tive Pre-trained Transtormer) architecture,
ng:h 1s 2 type of deep learning model that
has been used for natural language pro-
cessi cs. The GPT architecture uses a
transformer-k ased neural network to oen-
erate human-like text, but in the case of

DALI-E-2, the model has been adapted to

generate images from textual descriptions.

The key innovation in DALL-E-2 1s the use

of a‘“conditional transtformer” architecture,
which allows the model to generate images
that are conditioned on specific textual in-
puts. This involves breaking down the in-
put textual description into a series of to-
kens, which are then processed by a series
of transtormer layers. The output ot the
transformer layers is then fed into a gen-
erative network, which generates the final
image.

DALIL-E-2 has been trained on a massive
corpus of 1mage and text data, allowing it to
oenerate highly detailed and realistic images
that closely match the input textual descrip-
tions. Its ability to generate images from
textual inputs has a wide range of potential
applications, from creative content genera-
tion to scientific research and beyond.

Overall, the model that goes behind the ar-
chitecture ot DALI-E-2 represents a sig-
nificant breakthrough in the field of artifi-
cial intelligence and image generation. Its
ability to generate highly detailed and real-
istic 1mages from textual descriptions has
the potential to revolutionize the way we
create visual content.
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Al has been increasingly used in
the medical field, and one of its
most recent applications s in gen-
erating 1images using brain waves.
This technology, known as elec-
troencephalography (EEG), 1s a
non-invastve method of measut-
ing the electrical activity of the
brain, and Al algorithms can an-
alyze EEG data and generate im-
ages that show the brain’s activity:
This approach can help doctors
diagnose neurological disorders
such as epilepsy, stroke, Alzhei-
mer’s disease, and brain injuries
due to trauma. Furthermore,
Al-powered EEG can be used 1n
research to study brain function
and behaviour.

One of the main advantages of
using Al-generated images 1s that
they provide a non-invastve and
cost-eftective method tor doctors

[MNIKS

to study the brain activity of their
patients. This technology has the
potential to save lives by enabling
early detection and treatment of
neurological disorders. It can also
be beneficial for patients who are
unable to undergo invastve pro-
cedures such as surgery or biop-
s1es.

Researchers tfrom the National
University ot Singapore, the Chi-
nese University of Hong Kong,
and Stanford University have used
functional magnetic resonance
imaging (tMRI) and an Al mod-
el to decode human brain scans
and determine what a person 1s
picturing in their mind. The team
used brain scans of participantsas
theylooked at over 1,000 pictures,
while inside an fMRI, which re-
corded the resulting brain signals
overtime. Later,whenthesubjects
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were shown new images in the tMRI, the
system detected the patient’s brain waves,
ogenerated a shorthand description ot what
it thought those brain waves corresponded
to and used an Al image-generator to pro-
duce a best-guess tfacsimile of the image
the participant saw. The resulting generated
image matched the attributes and seman-
tic meaning ot the original image roughly
34% ot the time. Though the experiment
requires extensive training for the Al mod-
el, researchers believe the technology could
be used on anyone in just a decade, poten-
tially helping disabled patients recover what
they see and think.

However, there are also challenges associat-
ed with this technology. One of the biggest
challenges is the accuracy of the generated
images. Al-generated images may not al-
ways be as accurate as images produced by
traditional methods, such as magnetic reso-
nance imaging (MRI) or computed tomog-
raphy (CT) scans. Despite these limitations,
with further research and development,
Al-generated images have the potential to
revolutionize the way doctors diagnose and
treat neurological disorders.
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1. Introduction to the trans-
portation and logistics indus-
try.

The transportation and logis-
tics industry is a crucial sector of
the global economy that involves
moving goods and people across
the world. Thanks to the devel-
opment of artificial intelligence
(AD), this industry 1s undergoing
a transformation that aims to en-
hance etficiency, safety, and sus-
tainability. This article will explore
the various ways in which Al 1s
revolutionizing the transporta-
tion and logistics industry and its
advantages.

2. Optimization of supply

chain management through

Al

One ot the significant ways Al 1s
revolutionizingthetransportation
and logistics industry 1s through
the optimization ot supply chain
management. logistics software

34

that 1s powered by Al can ana-
lyze real-ttime data from sourc-
es such as traffic, weather, and
fuel prices to help transportation
companies make better-informed
decisions. By predicting demand,
monitoring inventory levels, and
anticipating delays or disruptions
in the delivery process, transpot-
tation companies can optimize
their supply chain management,
thereby reducing costs.

3. Al-powered fleet manage-
ment systems for saftety and
COSt savings.

Al-powered fleet management
systems are another way in which
Alistranstorming the transporta-
tion and logistics industry. These
systems can monitor driver be-
havior, vehicle performance, and
fuel consumption using sensors
and GPS devices to enhance safe-
ty and save money. By analyzing
data in real time, these systems
can provide information on ve-
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hicle location, maintenance needs, and po-
tential breakdowns.

4. Enhanced route planning with Al al-
gorithms.

Furthermore, Al 1s also enhancing route
planning in the transportation and logistics
industry. Al algorithms can help transport-
tation companties determine the most etfi-
ctent route for deliveries while taking into
account weather conditions, tratfic pat-
terns, and road closures. By avoiding con-
gested roads and utilizing real-time tratfic
updates, Al algorithms can help reduce tuel
consumption and delivery times.

5. Improvement ot safety through Al
analysis of potential hazards.

Another benefit of Al in the transportation
and logistics industry is the improvement
of safety. Al can analyze data from sen-
sors and cameras to detect potential haz-
ards and alert drivers in real-time. Addition-
ally, Al-powered satety systems can detect
potential collisions and automatically apply
the brakes or steer the vehicle to prevent
accidents.

6. Development of autonomous vehi-
cles tfor sater and more etficient trans-
pottation.

Finally, Al 1s powering the development
ot autonomous vehicles that can operate
without human intervention. These vehi-
cles are equipped with sensors, cameras, and
advanced technologies that enable them to
navigate roads and highways safely. Auton-
omous vehicles have the potential to trans-
form the transportation and logistics in-
dustry by improving safety, reducing costs,
and minimizing the environmental impact
of transportation.

[MNIKS
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/. Conclusion and future advancements
in the transportation and logistics in-
dustry.

In conclusion, Al 1s revolutionizing the
transportation and logistics industry by pro-
viding new ways to optimize supply chain
management, enhance safety, and improve
etficiency. Transportation companies that
leverage Al-powered technologies can re-
duce costs, improve safety, and minimize
their environmental impact. As Al technol-
ogy continues to evolve, we can anticipate
further advancements in the transportation
and logistics industry, creating a more sus-
tainable and etficient future.
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It 1s clear that the development of artificial consciousness is
still 1n 1ts early stages and faces significant challenges, both
in terms ot technical capabilities and ethical considerations.
While 1t 1s an intriguing possibility, it 1S important to proceed
with caution and caretully consider the implications of devel-
oping conscious machines.

In conclusion, while Al has made significant progress in re-
cent years, the development of artificial consciousness is a
much more complex and uncertain proposition. The debate
about the possibility and implications ot artificial conscious-
ness will continue to be an important topic in the field of ar-
tificial intelligence tor years to come.
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Mathematical T

Puzzles

-r
-r

1. What mathematical symbol can be
put between 5 and 9 to get a value big-
oer than “5” and smaller than 9 ?

2. 12 match sticks are lying in front ot
a person one stick is removed now he
sees nine 7

3. A woman shoots her husband. Then
she holds him under water for over 5
minutes. Finally, she hangs him. But 5
minutes later they both go out together
and enjoy a wonderful dinner together.
How can this be ?

4. It you have three, you have three. 1t
you have two, you have two but if you
have one, you have none. What 1s 1t ?

5. A bat and a ball together cost $1.10.
The bat costs $1.00 more than the ball.
How much does the ball cost ?

6. Pointing to a photograph lLata says,
“He 1s the son ot the only son of my
orandtather.”” How is the man in the
photograph related to Lata ?
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Logical

Puzzles on
Machine Learning

1. Suppose you have a dataset ot 1000
observations with 10 features and you
want to apply linear regression to pre-
dict the output variable. How many pa-
rameters do you need to estimate in the
linear regression model ?

2. Suppose you have a dataset ot 5000
images of cats and dogs and you want
to apply logistic regression to classity
them into two classes: cat or dog. How
would you encode the output variable
for logistic regression? What 1s the acti-
vation function that logistic regression
uses to output the probability of each
class ?

3. Suppose you have a dataset ot 10000
customers who bought products from
an online store and you want to apply
k-means clustering to segment them
into different groups based on their
purchase behavior. How would you
choose the optimal number of clusters
(k) for k-means clustering? What 1s the
objective function that k-means clus-
tering tries to minimize ?

4. Suppose you have a dataset of 2000
tweets and you want to apply decision
tree to classity them into positive or neg-
attve sentiment. How would you mea-
sure the impurity ot a node in the de-
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Logical

Puzzles on
Machine Learning

ciston tree? What 1s the criterion that
decision tree uses to split a node into
two child nodes ?

5. Suppose you have a dataset ot 1000
handwritten digits (0-9) and you want
to apply support vector machine (SVM)
to classity them into 10 classes. How
would you transform the input fea-
tures into a higher-dimensional space
for SVM? What is the kernel function
that SVM uses to measure the similar-
ity between two input vectors ?

6. Suppose you have a dataset of 500
movie reviews and you want to apply
natve Bayes to classity them into posi-
tive or negative sentiment. How would
you represent each review as a feature
vector for naive Bayes? What 1s the as-
sumption that naive Bayes makes about
the conditional independence of fea-
tures given the class label ?

7. Suppose you have a dataset ot 10000
news articles and you want to apply la-
tent Dirichlet allocation (LDA) to dis-
cover the hidden topics in them. How
would you model each article as a mix-
ture of topics for LDA? What 1s the
generative process that LLDA assumes
for each article ?
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3. Suppose you have a dataset ot 1000
songs and you want to apply principal
component analysis (PCA) to reduce
their dimensionality for visualization.
How would you compute the principal
components tor PCA? What 1s the cri-
terion that PCA uses to select the opti-
mal number of principal components?

9. Suppose you have a dataset of 5000
faces and you want to apply convolu-
tional neural network (CNN) to recog-
nize them. How would you design the

architecture of the CNN? What are the

main components of a CNN layer ?

10.Suppose youhaveadataset ot 10000
text messages and you want to apply re-
currentneural network (RNN) to genet-
ate new text messages. How would you

train the RNN on the text data? What
are the main challenges ot RNNs?
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1. What 1s the name of the test that is
used to measure a machine’s ability to
exhibit intelligent behavior equivalent
to or indistinguishable from that of a
human

2. What is the term that reters to the
hypothetical scenario where an artifi-
cial intelligence surpasses human intel-

ligence and becomes uncontrollable or
harmful ?

3. What 1s the name of the program-
ming language that was designed spe-
ctfically for artificial intelligence appli-
cattions and 1s known for its support
for symbolic expressions and automat-
ed memory management ?

4. What 1s the name ot the technique
that uses artificial neural networks to
ogeneraterealisticimages, texts,orsounds
from a given input ?

5. What is the name of the subfield of

artificial intelligence that focuses on
creating machines or software agents
that can learn tfrom their own actions
and experiences ?
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6. What is the name ot the concept that
describes machines or software agents
that have mental states such as beliefs,
desires,and intentions,and canactupon
them ?

/. What 1s the name of the tool that
allows users to create natural language
texts by providing a tew words or sen-
tences as input 7

8. What is the name of the subfield of

artificial intelligence that focuses on
creating machines or software agents
that can understand and generate nat-
ural language texts or speech ?

9. What 1s the name ot the technique
that uses artificial neural networks to
learn from multiple layers of abstrac-
tion and representation in data ?

10. What 1s the name of the subfield

ot artificial intelligence that tocuses on
creating machines or software agents
that can percetve and interact with their
environment through sensors and ac-
tuators?
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SOLUTIONS

Logical Puzzles

on Machine Learning

You can measure the impurity of a node (4)
in the decision tree by using entropy or
oint index, which quantity how mixed the
class labels are 1n a node. The criterion that
decision tree uses to split a node into two
child nodes is to maximize the information
oain or decrease the impurity as much as

possible.

You can choose the optimal number of (3)
clusters (k) for k-means clustering by using
the elbow method, which plots the sum of

squared distances (SSD) of each point to

its closest cluster center against different
values of k and picks the value where the
SSD curve bends sharply. The objective

function that k-means clustering tries to
minimize 1S the SSD itself, which
measures how compact each cluster is.

You can encode the output variable (2)
for logistic regression as a binary vector
of length 2, where [1, 0] means cat and
0, 1] means dog. The activation function
that logistic regression uses to output the
probability of each class is the sigmoid
function, which maps any real number
to a value between 0 and 1.

You need to estimate 11 parameters in (1)
the linear regression model: one for each
feature and one for the intercept term.

Mathematical Puzzles

The man 1n the photograph is the son ot (6)
the only son of Lata’s grandfather
1.e., the man 1s the son ot Lata’s tfather
Hence, the man 1s the brother of Lata.

1.05 and 0.05 (5)
choices (4)

The woman is a photographer. She shot a (3)
picture ot him, develops it and hang it.

the letter 9 can be formed by (2)
11 matchsticks only

a decimal point i.e. 5<5.9<9 (1)
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SOLUTIONS

Logical Puzzles
on Machine Learning

You can model each article as a mixture (7) You can design the architecture ot the (9)

MATHS N TECH CLUB

ot topics for LDA by using a multinomial
distribution over topics, which assigns a
probability to each topic for an article. The
generative process that LDA assumes for
each article 1s that it first samples a topic
distribution from a Dirichlet prior, then for
each word 1n the article, it samples a top-

ic from the topic distribution and samples
a word from another multinomial distribu-
tion over words conditioned on the topic.

You can represent each review as a feature (0)

vector for naive Bayes by using the bag-
of-words model, which counts how many
times each word appears in a review and
ionores the order and structure of words.
The assumption that natve Bayes makes
about the conditional independence of fea-
tures given the class label is that each word
in a review 1s independent of other words
otven 1ts sentiment, which simplifies the
computation of the joint probability of
features and class.

You can transtorm the input teatures into (5)

a higher-dimensional space for SVM by us-
ing a feature map, which is a function that
maps each input vector to a new vector in
a different space. The kernel function that

SVM uses to measure the similarity be-
tween two 1nput vectors 1s a function that
computes the inner product of their fea-
ture maps without explicitly mapping them,
such as the polynomial kernel or the radial
basis function kernel.

VN
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CNN by stacking multiple layers of dif-
ferent types, such as convolutional layers,
pooling layers, activation layers, dropout
layers, and fully connected layers. The main
components of a CNN layer are filters or
kernels, which are small matrices that slide
over the input image and produce feature
maps by applying element-wise multiplica-
tion and summation; strides, which are the
number of pixels that the filter moves at
each step; and padding, which is adding ze-
ros around the input image to preserve its
size or adjust 1t to fit the filter size.

You can compute the principal (8)
components for PCA by using singular
value decomposition (SVD), which
decomposes the data matrix into three
matrices: one containing the principal
components as columns, one containing
the singular values as diagonal entries, and
one containing the coetficients ot each
principal component for each data point as
rows. The criterion that PCA uses to select
the optimal number of principal compo-
nents 1s to retain as much variance as pos-
sible 1n the data while reducing dimension-
ality, which can be done by choosing the
principal components with the largest sin-
oular values or by setting a threshold for
the cumulative explained variance ratio.
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SOLUTIONS

Logical Puzzles
on Machine Learning

You can train the RNN on the text data (10)
by using backpropagation through time
(BPTT), which 1s an extension of back-

propagation that updates the weights of
the network by propagating errors back-
wards through time steps. The main chal-
lenges

of RNNss are vanishing or exploding gradi-
ents, which occur when gradients become
too small or too large during BPTT and
cause learning ditficulties; and long-term
dependencies, which occur when informa-
tion from distant time steps is needed to
make predictions but is lost or diluted due
to recurrent connections.

© Anveshan 2025 | Maths N Tech Club, NIT Durgapur
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The name of the technique that uses (4)
artificial neural networks to generate
realistic images, texts, or sounds from a
otven Input is generative adversarial
network (GAN), which consists of two
competing neural networks: a generator
that tries to create fake outputs and a
discriminator that tries to distinguish be-
tween real and fake outputs. It was in-
troduced by Ian Goodtellow and his col-
leagues 1n 2014 and has been used for
various applications such as image synthe-

sts, style transter, text generation, etc.

The name of the programming language (3)
that was designed spectfically tor artificial
intelligence applications and is known for
its support for symbolic expressions and
automated memory management 1s Lisp,
which stands for List Processing. It was
created by John McCarthy in 1958 and 1s

one ot the oldest and most influential pro-
oramming languages in Al.

The term that reters to the hypothetical (2)
scenario where an artificial intelligence
surpasses human intelligence and becomes
uncontrollable or harmful 1s the singularity
or the technological singularity, which 1s
often assoclated with the idea of an
artificial superintelligence.

The name of the test that 1s used to (1)
measure a machine’s ability to exhibit in-
telligent behavior equivalent to or 1ndis-
tinguishable from that of a human 1s the
Turing test, named after the British mathe-
matician & computer scientist Alan Turing.
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SOLUTIONS

Trivia Puzzles

The name ot the subfield of artificial (10)

The name ot the tool that allows users to (7)

MATHS N TECH CLUB

create natural language texts by providing a
few words or sentences as input is text gen-
erator or text synthesizer, which 1s a type
ot natural language generation system that
uses deep learning models such as GPT-3
or BERT to produce coherent and relevant
texts based on the input. It can be used for
various purposes such as writing essays,
summaries, stories, lyrics, etc.

The name of the concept that describes (6)

machines or software agents that have
mental states such as beliefs, desires, and
intentions, and can act upon them is
rational agent or intelligent agent, which 1s
a central concept in Al research. It 1s
defined as an agent that acts to achieve the
best outcome or, when there is uncertainty,
the best expected outcome.

The name of the subfield of artificial (5)

intelligence that focuses on creating
machines or software agents that can learn
from their own actions and experiences 1s
reinforcement learning, which is inspired
by the behaviorist psychology ot learning
by trial and error. It involves an agent that
interacts with an environment and learns
an optimal policy by receiving rewards ot
penalties for its actions.

VN
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intelligence that tocuses on creating
machines or software agents that can
perceive and interact with their environ-
ment through sensors and actuators is ro-
botics, which combines Al with engineert-
ing and physical sciences. It aims to create
robots that can perform various tasks such
as navigation, manipulation, exploration,
communication, etc.

The name of the technique that uses (9)
artificial neural networks to learn from
multiple layers of abstraction and
representation in data 1s deep learning,
which is a subset of machine learning that
has achieved remarkable results in various
domains such as computer vision, natural
language processing, speech recognition,
etc. It involves training large and complex
neural networks with multiple hidden
layers using large amounts of data and

computational resources.

The name of the subfield ot artificial (8)

intelligence that focuses on creating
machines or software agents that can
understand and generate natural language
texts or speech 1s natural language process-
ing (NLP), which 1s one of the most active
and diverse areas of Al research. It covers
a wide range of tasks such as parsing, sen-
timent analysis, machine translation, ques-
tion answering, speech recognition, text
summarization, etc.
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VOTE OF THANKS

Dear eaderns.

As we conclude Anveshan (Edition 10), we extend our sincere gratitude
to everyone who contributed to making this edition a success.

A hearttelt thanks to our Faculty Advisors for their continuous guidance
and support. We deeply appreciate the creativity of our content writing team
who have brought insighttul perspectives to the edition.

Our designing team comprised of myself along with Ranit and Soumen. My
oratitude to them tor their ettforts and creativity in crafting the visual essence of
Anveshan and shaping it into a graphical extravaganza. The Pretace ot the Edi-
tion was written by Subhajeet. We also Thank the entire Maths N Tech Club

family for their collective enthusiasm and teamwork.

We hope our readers find this edition indighttul and engaging. .ooking For-
ward to the next chapter.

Rajdeep Saha

Treasurer
MNTC, NIT Durgapur
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