Yolume No

INNOVATE « CONNECT « INSPIRE

/A /2 S

IGNITING IDEAS. EMPOWERING FUTURES.

/ ECTRUNICS & CUMMUNICATION ENGINEERING /

= TECHNOLOGY

- Explorlng Innovations
Shaping Tomorrow

COMMUNICATION

Connecting Minds
Beyond Boundaries

-(,4)- INNOVATION

Ideas Today
Impact Tomorrow

@2 ACHIEVEMENT
" Celebrating Talent

and Success

- “-l "... \ ‘. 2 ' o : . : . ‘
N\ o b A - .
ACADEMIC RESEARCH & STUDENT ACHIEVEMENTS PLACEMENTS
EXCELLENCE DEVELOPMENT ACTIVITIES & AWARDS & TRAINING

——

SANTHIRAM ENGINEERING COLLEGE —

— WA NDY AL —




WAVES | vol. 09 | Issue 02
SANTHIRAM \

ENGINEERING COLLEGE

Ly Department of Electronics &
Communication Engineering

About College, Vision & Mission

I N S I D E ®> About Department, Vision & Mission

THIS ISSUE @ ===
T =
V & 4 @> Principal's Message, HoD's Message ¢

®> Technology Catchment Area
vk SN @> ECE Events
o o NN <®) Department Gallery

o '\:/ \ S \_:/

\I/ \:_/ Ny

\4—\“\—0 SANTHIRAM ENGINEERING COLLEGE, NANDYAL O—————0

o



WAVES | Vol. 09 | Issue 02 | 2024-25

SANTHIRAM
ENGINEERING COLLEGE

Department of Electronics &
Communication Engineering

EDITORIAL BOARD @ ABOUT THE COLLEGE

Editor-in-Chief: Dr. Y. Mallikarjuna Rao

Santhiram Engineering College (SREC) is sponsored by
M/s Sri Shirdi Sai Educational Academy, Nandyal. SREC was
Associate Editor: N. Promad established under the able guidance of Dr. M. Santhiramudu,
Chairman, in the year 2007 with the noble motto Education
for peace and progress. SREC is approved by AICTE, New Delhi;
recognized by UGC under 2(f) and 12(B); permanently affiliated
to JNTUA, Ananthapuramu; and certified to 1ISO 9001:2015.
The college is ranked as one of the best engineering colleges of

JNTUA, Ananthapuramu.

Autonomous

NAAC Santhiram Engineering College (SREC), Nandyal, is an
Accredited autonomous, NAAC accredited institution offering NBA
accredited B.Tech programs in ECE and CSE. Approved by
AICTE and recognized by UGC under sections 2(f) and 12(B),

\
NBA Accredited SREC delivers outcome-based technical education aligned
ECE & CSE with industry expectations.

The college offers undergraduate and postgraduate programs
AICTE \ such as B.Tech in CSE, CSE-AIML, CSE-Data Science and ECE,
along with M.Tech in CSE, CSE-AIML, VLSI System Design
(VLSISD), Embedded Systems (ES), MBA and MCA.

Approved

With strong placements, research-driven learning, innovation

labs and modern infrastructure, SREC prepares students to

become industry-ready professionals and future-ready leaders.
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ABOUT DEPARTMENT

Antfcipating the growing importance of electronics and
wireless communication in modern society, the Department
of Electronics and Communication Engineering was
established in 2007 with a vision to impart quality technical
education and nurture innovation among young minds.

The department began with an initial intake of 60 students,
which was increased to 90 in 2008 and further to 120 in 2009,
reflecting the rising demand for skilled electronics and

communication engineers.

To meet the expanding needs of the industry and academia,
the department introduced a Master of Technology (M.Tech)
program in VLS| System Design in 2011 with an intake of
18 students, recognizing the immense potential in the area
of Very-Large-Scale Integration (VLSI) design.

The department's B.Tech-ECE program has been accredited
by the National Board of Accreditation (NBA) for a period
of three years, from the academic year 2023-24 to 2025-26,
in recognition of its robust academic framework, quality
teaching, and outcome-based education.

The department is also a recognized research center under
Jawaharlal Nehru Technological University Anantapur
(JNTUA), facilitating research scholars to pursue Ph.D.
programs in both full-time and part-time modes, thereby
promoting advanced research and innovation.
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Vision

To be a center of excellence in
Electronics and Communication
Engineering education, research
and innovation.

Mission

To impart quality education,
foster research and innovation,
and develop skilled professionals
to meet global challenges.

Empowering Innovation, Building Tomorrow
Through Electronics & Communication Engineering 99
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To become a nucleus for pursuing technical

education and pool industrial research and
developmental activities with social-conscious

and global standards.

®

ENGINEERING COLLEGE -

Department of Electronics &
Communication Engineering

To provide Advanced Educational Programs and
prepare students to achieve success and take
leading roles in their chosen fields of specialization
by arising a self-sustained University.

To establish postgraduate programs in the
current and Advanced Technologies.

To establish an R&D Consultancy through
developing Industry Institute Interaction,
building up exceptional infrastructure.

To propel every individual, realize and act for
the technical development of the society.

To be a leading Center for Education, Research

and Industry-driven innovation in Electronics
and Communication Engineering with global,

social and ethical excellence.

Offer quality programs in Electronics & Communication
Engineering aimed at fulfilling the needs of society
and industry.

Impart skills and develop scientific temper to solve
complex technological problems of current times.

Nurture ethics, talent, and entrepreneurship to
inculcate professional development of students.
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Have in-depth
knowledge in
Electronics and
Communication
Engineering to
innovate, design,
and develop madern
electronic systems.

Have strong work
ethics, professional
attitude, team spirit,
leadership skills, and
enterprising skills to

Sustain intellectual
curiosity in
professional career
through life-long

learning. serve industry and

society.
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2. Program Outcomes (POs) 5

Engineering Graduates will be able to

Engineering knowledge: Apply knowledge of mathematics, natural science, computing,
engineering fundamentals and engineering specialization to develop sclutions for complex engineering problems.

Problem analysis: |dentify, formulate, review research literature and analyze complex
engineering problems with consideration for sustainable development.

Design/development of selutions: Design creative selutions and develop systems, components
or processes considering health, safety, cost, society and environment.

Conduct investigations: Use research-based knowledge, experiments, modelling, analysis and
interpretation of data to provide valid conclusions.

Engineering Tool Usage: Select and apply appropriate techniques, resources and modern
engineering and IT tools to solve complex engineering problems,

The Engineer and The World: Analyze societal and environmental aspects while solving engineering
problems for sustainability, health, safety, legal and cultural impact.

Ethics: Apply ethical principles, professional ethics, human values, diversity and inclusion,
and adhere to national and international laws.

Individual and Collaborative Team Work: Function effectively as an individual, member or
leader in diverse and multidisciplinary teams.

Communication: Communicate effectively through reports, documentation and presentations
considering cultural, language and learning differences.

Project management and finance: Apply engineering management principles and economic
decision-making to manage projects in multidiscipllinary environments.

Life-long learning: Recognize the need for independent lifelong learning, adaptability to emerging
technologies and critical thinking.

¢ SANTHIRAM ENGINEERING COLLEGE, NANDYAL
’7
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<< PROGRAM SPECIFIC OUTCOMES -

1. B.Tech in Electronics and

o]

Communication Engineering

=
Ability to analyze, design, and implement
application-specific electronic systems

for complex engineering problems in
analog and digital communication,

signal processing, and embedded
domains, using knowledge of basic
sciences, engineering mathematics,

and engineering fundamentals. /‘

~

Ability to design and develop real-time
embedded systems by integrating
hardware and software components,
ensuring energy efficiency, security,
and reliability for applications in loT,
automotive, and industrial automation.

o

~

Ability to analyze, design, and optimize
VLS| circuits and systems, focusing on
low-power design, high-performance
architectures, and efficient fabrication
techniques to meet modern

industry demands.

i

®

S8

- Program Educational Objectives (PEOs) —

Identify and apply appropriate Electronic
Design Automation software and
electronic equipment to analyze,
synthesize and evaluate real-world
problems in the VLS| domain.

Pursue research studies in the core
or allied areas of VLSI circuits and
systems.

Inculcate positive attitude, professional
ethics, effective communication and
interpersonal skills to succeed in
research and development as a team
member and leader.

e— Program Specific Outcomes (PSOs) ————

SS8

Ability to design and integrate analog,
digital and mixed signal circuits and
systems.

Design and develop solutions for
real-world problems in IC fabrication,
testing, verification and prototype
development.

Understand, analyze, design and simulate
communication systems and data
processing techniques and validate their
performance for practical applications.

~————& SANTHIRAM ENGINEERING COLLEGE, NANDYAL ¢————
: g ity o ol
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1. Program Educational Objectives (PEOs) ﬁ
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Graduates of the M.Tech in Embedded Systems program will:

=l

\ A 2 el ]
¥ communication, and smart devices.

w1 o Utilize advanced embedded system concepts to design and implemen
i3l | real-time applications in areas such as automation, healthcare,

t

modern technological needs.

Pursue research and development activities focused on creating
secure, energy-efficient, and intelligent embedded solutions to meet

technical, academic, or entrepreneurial roles.

Demonstrate ethical behavior, effective collaboration, communication
skills, and a commitment to continuous professional growth in

N Mg Sy S

various domains.

Design, develop, and optimize embedded systems by integrating
hardware and software components for real-time applications in

~

&

emerging challenges.

Analyze, design, and implement advanced computing architectures,
energy-efficient embedded solutions, and secure systems to address

/

reliability, and sustainability.

Apply modern tools, methodologies, and industry standards for
embedded system design, validation, and testing to ensure efficiency,
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WAVES is a reflection of our department’s spirit,
creativity, and commitment to excellence. It
showcases the technical insights, innovative ideas,
and literary talent of our students and faculty.
| extend my heartfelt appreciation to the entire
team for their dedication and hard work in bringing
this magazine to life. May WAVES continue to be
a platform that inspires curiosity, strengthens
knowledge, and encourages every student to
express, explore, and excel.

Let the waves of ideas create a sea of innovation!

Dr.M.Santhiramudu
Chairman/Founder

| am pleased to see WAVES, the technical
magazine of our department, taking shape as a
platform for sharing knowledge and innovation.
It highlights the remarkable efforts and
creativity of our students and the unwavering
support of the editorial team. | encourage
everyone to contribute, collaborate, and make
WAVES a source of inspiration and learning
for all readers.

Wishing the team great success in all
their future endeavors!

Mr. M. SivaRam
Managing Director

WAVES is not just a magazine,
it is the voice of ideas, the rhythm of innovation,

and the reflection of our vibrant ECE community. 7
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I t gives me immense pleasure to present Volume 9,
Issue 2 of WAVES. This edition is a testament to the
relentless pursuit of knowledge, innovation, and
excellence by the students and faculty of the
Electronics and Communication Engineering
Department. The rapid advancements in
technology demand continuous learning and
adaptability, and | am proud to see our department
embracing these challenges with enthusiasm and
dedication.

| congratulate the entire team behind this issue for
their commendable efforts and the valuable
contributions that make WAVES a beacon of
technical insight and creativity. | encourage our
students to keep exploring, innovating, and
striving for excellence in all their endeavors.

Let us continue to work together to build a brighter,
more innovative future.
o Dl
Dr. M.V.Subramanyam

Principal

® SANTHIRAM ENGINEERING COLLEGE-NDL &
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HOD'S MESSAGE

| am delighted to present Volume 9, Issue 2 of
WAVES. This issue reflects the vibrant academic
spirit and innovative mindest of our department
community. The contributions in this edition
highlight the diverse interests and technical
proficiencies of our students and faculty, covering
emerging technologies, research insights, and

practical applications.

| extend my heartfelt appreciation to the editorial
team, faculty members, and student contributors
for their dedication and hard work in bringing out
this issue. | also encourage all students to
participate actively, share their ideas, and
continue to push the boundaries of creativity

and innovation.

Together, let us strive to uphold the legacy of
excellence and make our department a center of

learning, discovery, and growth.
2 --*- e

Dr.Y.Mallikarjuna Rao

HOD-ECE

&
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Wireless Power Transfer:
Powering the Future Without Cables

Introduction

Wireless Power Transfer (WPT) is transforming
the way electronics systems are charged and
powered. It enables electrical energy transfer
without physical cables, making technology
more convenient, efficient and sustainable for
consumer electronics, electric vehicles, industries
and healthcare applications.

Fundamentals of WPT

WPT works through electromagnetic fields and
waves. Major techniques include magnetic field
power transfer, capacitive power transfer, radiative
power transfer, optical power transfer and
ultrasound power transfer.

% Magnetic Field WPT

e Inductive Power Transfer uses electromagnetic
induction between primary and secondary
coils for short-distance charging.

e Magnetic Resonance Coupling uses resonant
LC circuits to improve power transfer efficiency
over longer distances.

Applications

(@)

(8]
@ Consumer Electronics
@ Electric Vehicles

*— Industrial Automation

WIRELESS
CHARGING

ey
EFFICIENCY

CONVENIENCE SAFETY ‘ SUSTAINABILITY

o Simulation with SimScale

Cloud-native electromagnetic simulation helps
engineers visualize magnetic fields, optimize coil
alignment, study eddy currents and improve wireless
charging efficiency before physical prototyping. B (mT)

5.0

35
2.0

0.5

Conclusion

WPT is a key technology for the future of smart,
cable-free and sustainable power systems. With
advanced simulation tools and optimized designs,
wireless charging can become more efficient, reliable
and widely adopted.

' Author: SHAIK MOHAMMED AZMATULLA
; g Reg. No.: 22X55A0416

Assistant Professor, Dept. of ECE
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REVOLUTIONIZING THE FUTURE
THROUGH MAGHINE LEARNING

L oa § ow

K. Jayanthi
Reg. No.: 22X51A0448

Department of Electronics & Communication Engineering
Santhiram Engineering College {Autonomous), Nandyal

@ 1. INTRODUCTION

In today’s interconnected digital ecosystem, billions of smart devices
continuously generate enormous velumes of visual information. The
convergence of Machine Learning (ML), Image Processing, and the
Internet of Things (loT) has created a revolutionary technelogical
paradigm known as Intelligent loT Imaging. This emerging field
enables machines not only to capture images but also to analyze,
interpret, learn from, and act upon visual information in real time.

Traditional imaging systems were limited to image acquisition and
storage. Modern intelligent imaging systems, howewver, combine
advanced computational algorithms with connected sensors and cloud
infrastructure to transform raw image data into meaningful insights.
This capability is driving innovation across healthcare, agriculture,
transportation, industrial automation, security, and environmental
monitoring.

2. KEY TECHNOLOGIES

2.1 MACHINE LEARNING

Machine Learning forms the intelligence layer of loT imaging
systems. By learning from historical data and identifying
patterns, ML algorithms enable systems to automatically
classify objects, detect anomalies, recognize faces, and make
intelligent predictions.

Deep learning architectures such as Convolutional Neural
Networks (CNMs) have significantly enhanced image
classification accuracy, making intelligent vision systems
highly reliable and efficient.

2.2 IMAGE PROCESSING

@ Image Processing techniques are responsible for improving
image quality and extracting meaningful features from visual
data. Common operations include image enhancement,
segmentation, edge detection, object tracking, noise
removal, and feature extraction.

These techniques help transform raw images into structured
information that can be analyzed by machine learning
algorithms for intelligent decision-making.

2.3 INTERNET OF THINGS (loT)

The Internet of Things provides seamless connectivity
among cameras, sensors, embedded systems, cloud
servers, and intelligent devices. loT enables real-time

communication, remote monitoring, data sharing, and
automated responses.

The integration of loT with machine learning and image
precessing allows intelligent imaging systems to operate
continuously without direct human supervision.

@ 3. REAL-WORLD APPLICATIONS

© Smart Healthcare Monitoring @ Environmental Monitoring
and Medical Diagnostics and Disaster Prediction

@ Smart Farming and @ Smart Retail Analytics and
Precision Agriculture Customer Behavior Analysis

@ Intelligent Traffic @ Security Surveillance and
Management Systems Threat Detection

@ Industrial Quality Inspection @& Autonomous Vehicles and

and Automation Smart Transportation

i v - =

Intelligent loT imaging connects devices, understands the world,
and creates a smarter tomorrow.

4. BENEFITS OF INTELLIGENT loT IMAGING

LS ]

Improved decision-making &) Better resource utilization

through data-driven insights
£ Predictive maintenance
& Enhanced automation and capabilities
reduced human intervention
& Improved safety and security
@ Real-time monitoring and analysis
& Higher accuracy in object

@ Increased operational efficiency detection and classification

« L . Organizations across industries are increasingly adopting
"@: intelligent imaging systems to improve productivity,
reduce costs, and enhance customer experiences.

@ 5. FUTURE TRENDS

EDGE Al: Enables image processing directly on devices, reducing
> latency and bandwidth requirements.

éh DEEP LEARNING ADVANCEMENTS: Continues to improve visual

recognition accuracy and scene understanding.

(tt, l)) 6G COMMUNICATION: Provides ultra-fast, low-latency connectivity
6G

for real-time image analytics and massive loT deployment.

@ DIGITAL TWINS: Creates virtual replicas of real-world systems for

simulation, monitoring, and predictive analysis.

Q AUTONOMOUS SYSTEMS: Integration with robotics and autonomous

platforms for smarter decision-making and self-operations.

£&> QUANTUM & NEUROMORPHIC COMPUTING: Future computing
by paradigms will significantly enhance speed and intelligence.

@ 6. CONCLUSION

Intelligent loT Imaging represents the next evolution of smart technology.
By combining the analytical power of Machine Learning, the visual
intelligence of Image Processing, and the connectivity of loT, these
systems can transform visual data into actionable knowledge.

As industries continue their digital transformation journeys, intelligent
imaging solutions will play an increasingly important role in building
smarter cities, efficient healthcare systems, sustainable agriculture,
advanced industrial automation, and secure connected environments.
The future belongs to intelligent machines capable of seeing,
understanding, and responding to the world around them.

K. Jayanthi

Reg. No.: 22X51A0448
Department of Electronics & Communication Engineering
Santhiram Engineering College (Autonomous), Nandyal
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SMART VISION SYSTEMS:
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@ INTRODUCTION

The convergence of Machine Learning (ML), Image Processing, and the
Internet of Things (loT) is transforming how machines perceive and
understand the world. Modern vision systems are no longer limited to
capturing images; they can now analyze, learn, and make intelligent
decisions in real time.

Image processing enables computers to enhance, analyze, and
interpret visual information, while machine learning provides the
capability to recognize patterns and improve accuracy through
continuous learning. When integrated with loT devices, these
technologies create smart systems capable of monitoring
environments, detecting anomalies, and automating decision-making
processes.

@ APPLICATIONS —

Smart Traffic Monitoring

Face Recognition Systems

=

Healthcare Diagnostics
Smart Agriculture

Industrial Quality Inspection
Autonomous Vehicles

Security Surveillance

Al

iy
&=

ROLE OF MACHINE LEARNING

Machine learning algorithms analyze large volumes of image data to
identify objects, classify patterns, and detect abnormalities.
Convolutional Meural Networks (CNNs) have significantly improved
image recognition accuracy, making intelligent vision systems more
reliable.

ad) - 8o~ g~ Ll -~ O

Classification
& Prediction

Input Image Feature Decision

Extraction

Learning
Mode! (CNN)

LS

@ I0T INTEGRATION

loT devices equipped with cameras and sensors continuously collect
visual information. The data is processed locally or in the cloud, enabling
real-time monitoring and automated responses.

%W~ D - ER

Cameras & loT Device Cloud Real-time
Sensors (Edge) Processing Manitoring
& Alerts

B &

How Machine Learning Works in Vision Systems \

& Action
P,

@ THE POWERFUL FUSION

When Machine Learning, Image Processing, and loT work together, they
create intelligent vision systems capable of:

£ Capturing and enhancing visual data
€ Learning and identifying meaningful patterns
@ Making accurate decisions in real time

(/] Connecting devices for smarter automation

The integration of ML, Image Processing, and laT is expected to drive

innovations in:

/ SMART CITIES

'g | Intelligent traffic management, surveillance, and public

\. safety systems.

o HEALTHCARE
w | Early disease detection, medical imaging analysis, and

remote patient monitoring.
TRANSPORTATION

Q Autonomous driving, smart navigation, and vehicle
safety systems,

INDUSTRIAL AUTOMATION

OF-
= control.

Predictive maintenance, defect detection, and quality

These intelligent systems will become increasingly autonomous,
adaptive, and efficient, creating a smarter and more connected world.

@ CONCLUSION

Smart vision systems represent the next generation of intelligent
technology. By combining machine learning, image processing, and
loT, these systems can understand wvisual information and make
informed decisions, paving the way for a smarter and more

connected future.

66 Vision empowers machines.

Intelligence connects the world.
Together, they build the future.

K. Haripriya r |

6 Reg. No.: 21X51A0467 /4

Department of Electronics & Communication Engineering
Santhiram Engineering College (Autonomous), Nandyal

SANTHIRAM ENGINEERING COLLEGE (AUTONOMOUS), NANDYAL



INTRODUCTION

In a world where billions of devices communicate every second, signals
constantly encounter noise, interference, and unpredictable environments.
Adaptive Signal Processing (ASP) enables systems to automatically adjust
their parameters and maintain reliable communication under changing
conditions.

Unlike traditional signal processing methods, adaptive systems learn from
incoming data and continuously optimize their performance. Similar to how
humans adapt to new situations, adaptive filters dynamically modify their
behavior to improve signal quality and reduce errars.

@ THE INTELLIGENCE BEHIND ADAPTATION

At the heart of adaptive signal processing are intelligent algorithms such as:

4 Least Mean Squares (LMS)
Recursive Least Squares (RLS)
£ Kalman Filters

These algorithms help communication systems learn from their environment
and minimize signal distortions.

@ APPLICATIONS IN MODERN TECHNOLOGY
Adaptive signal processing plays a vital role in:

© Wireless Communication Systems @ Audio Enhancement Systems

2 Mobile Networks ? Radar and Sonar Technologies
Voice Recognition Systems @ Satellite Communication

Smart Healthcare Devices

Its ability to adapt in real time makes it an indispensable technology
in modern engineering.

@ SMART COMMUNICATION SYSTEMS -

The emergence of 5G and future 4G networks has increased the need for
intelligent signal processing technigues.
Adaptive beamforming technologies enable wireless systems to:

d

4 Improve signal quality

) Reduce interference

Increase network capacity

L4 Enhance communication reliability

These capabilities allow communication networks to support billions
of connected devices efficiently, enabling a highly connected and
intelligent world.

“ Adaptive Signal Processing is the invisible intelligence

that enables systems to listen, learn, and adapt —
creating a world of smarter communication. ’ ’

/|- Listening, Learning, and Adapting in Real Time /||

Adaptive algorithms continuously learn and aptimize
communication signals in real time.

ADAPTIVE SIGNAL PROCESSING IN Al AND 10T

Adaptive algorithms are increasingly integrated with Artificial intelligence
and Internet of Things (loT) platforms.

Modern smart devices use adaptive filtering techniques to:

£ Improve speech recognition
Monitor health signals

> By

£ Enhance sensor accuracy

) Optimize wireless communication

This integration creates systems that are capable of learning and
responding intelligently to changing environments.

@ HEALTHCARE APPLICATIONS

Adaptive signal processing has transformed healthcare technologies.
Applications include:

-2 ECG Signal Enhancement

% EEG Signal Analysis

) Remote Patient Monitoring

) Wearable Healthcare Devices

By removing unwanted noise from biomedical signals, adaptive filters
improve diagnostic accuracy and patient care.

Adaptive signal processing enables intelligent healthcare monitoring
and next-generation wireless communication.

FUTURE TRENDS
Researchers are combining adaptive signal processing with:

& | | » | B

i | Intelligent
Machine D | Edge 4
Learning Leamg | Comp?ning Communication

Systems

Future adaptive systems will not only respond to changes but also predict
them, creating highly efficient, autonomous, and self-optimizing communication
networks.

@ CONCLUSION

Adaptive Signal Processing serves as the intelligence behind modern
communication systems. By continuously learning and adapting to changing
conditions, it enables reliable communication, enhanced signal quality, and
intelligent decision-making. As technologies such as Al, loT, and 4G continue
to evolve, adaptive signal processing will remain a cornerstone of future
inmovations.

AUTHOR P. Chandanapriya

Reg. No.: 21X51A0428

Department of Electronics & Communication Engineering

Santhiram Engineering College {(Autonomous), Nandyal

" SANTHIRAM ENGINEERING COLLEGE (AUTONOMOUS), NANDYAL
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Emerging technologies are reshaping automation, dal‘a analytics,
and wireless communication.

@ INTRODUCTION GRAPH NEURAL NETWORKS (GNNs)

The rapid evolution of digital technologies is transforming industries | Graph Meural Networks represent a revolutionary advancement in deep
across the globe. Emerging technologies such as Robotics, Graph learning. Unlike traditional neural networks that process structured data
Neural Networks (GMNNs), and Massive MIMO are revolutionizing | such as images and text, GNNs are specifically designed to analyze
automation, data analytics, and wireless communications. These graph-structured data consisting of nodes and edges.

l'echnnlogies are creating intelligent systems capable of sensing,
processing, learning, and communicating more efficiently than ever
before. From smart factories and autonomous vehicles to next-
generation wireless networks and intelligent decision-making
systems, these innovations are paving the way for a highly
connected future.

Graph Neural Networks uncover hidden relationships in complex datasets.

ROBOTICS AND INTELLIGENT SYSTEMS

Robotics is an interdisciplinary field that integrates mechanical KEY APPLICATIONS

engineering, electronics, computer science, and control systems to

design intelligent machines capable of performing tasks autonomously. ® Fraud Detection Systems GNNs excel at discovering
i ili hidden relationships and
Modern mbotuc' systermlutrhze sen'sors, a_ctuatc.:rs, processors, and ® Drug Discovery and Bicinformatics I = P
advanced algerithms to interact with their environment and make : ] patterns within interconnected
informed decisions. & Seclalbletwork Analysis datasets, making them highly
® Recommendation Systems
Industrial robots have become an integral part of manufacturing : il ] valuable for modern data
industries, performing repetitive and precision-based tasks with ® Cybersecurity Threat Detection science applications.
L]

Transportation and Traffic Analytics

remarkable accuracy. Service robots are increasingly being used in
healthcare, agriculture, logistics, defense, and disaster management
applications.

[E] MASSIVE MIMO IN 5G NETWORKS

Massive MIMO (Multiple Input Multiple Output) is one of the core
enabling techneclogies behind modern 5G  wireless communication
systems. It utilizes a large number of antennas at the base station to
simultaneously serve multiple users using the same frequency resources.

Modern robotic systems improve productivity, recision, and safety. KEY FEATURES APPLICATIONS

. APPLICATIONS g ADVANTAGES @ Large antenna arrays & Smart City Infrastructure
| o i ® Beamforming capabilities | @ Autonomous Vehicle Communication
} Industrial Automation ; ncrea: productivity ® improved spectrum utilization @ ikl iesiiatF THRGE UGT)
'6?_; Healthcare and Surgery © Improved accuracy » Ertianced cons cuahy g ng
& : ) High-Speed Broadband Services
./ Space Exploration E @ Enhanced safety @ loicrmamntl ket capacity ; gh-3pes
s i | i L I-Tii Multi i icati
{3 Disaster Management ; © Reduced operational cost & Radicail intartararica "2 Real-Time Multimedia Applications
&) Agricultural Automation ® Continuous operation
i -h‘u
e e L T s L S L T Massive MIMO enables faster data transmission, lower latency, |
. (((f))) improved coverage, better user experience, and enhanced
WEAK Al vs STRONG Al energy eﬁncmncy thmugh |ntelllgenl heamfcrmlng
it SRl e o R R e L R AN o iy
‘Weak Al, also known as Narrow Strong Al refers to a hypothetical @ EDHEE'USIDN
Al, is designed to perform form of intelligence capable of |
specific tasks efficiently. understanding, leaming, and | Robotics, Graph Meural Metworks, and Massive MIMO represent three
=i S reasoning at a level comparable ' of the most influential technologies driving the next wave of innovation.
mplencke e'. y to humans, ' Raobotics enhances automation and operational efficiency, GNNs unlock
® Speech recognition systems valuable insights from complex datasets, and Massive MIMO provides
® Recommendation engines Such systems would possess the communication backbone required for future digital ecosystems.
* |mage classification systems self-awareness, adaptability, and | : . 3 : : =
* |ndustrial automation independent decision-making Tagetien e techinologies are Snlng: s e incusty e, gt
platformie canibalting infrastructure, and highly connected communication networks. As
. E d | research and development continue, their impact will expand significantly,
el While Strong Al remains largely shaping the future of engineering, communication, and technolegical
Although highly efficient, thearetical, ongoing research | advancement.
Weak Al lacks the ability to continues to explare its potantial |
generalize knowledge beyond implications for future intelligent 5 .
its trained domain, systems, — - Badleil Mr. G. Kirankumar
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The Tiny Tubes

&

Powering the Future of VLSI

INTRODUCTION

As silicon technology approaches its physical limits, the world of VLSl design
is searching for a new hero. Enter CNTFETs - Carbon Nanctube Field Effect
Transistors - a breakthrough technology that promises to reshape the future
of nanoelectronics with speed, efficiency, and elegance.

Imagine a world where transistors are not just smaller, but smarter,
CNTFETs are built using carbon nanotubes, tiny cyilndrical structures
made of carbon atoms arranged in a hexagonal pattern. These nanotubes
possess extraordinary electrical properties, making them ideal candidates
for next-generation transistor design. In the race to create faster and more
energy-efficient integrated circuits, CNTFETs are emerging as a serious
contender.

@ WHAT MAKES CNTFETs SPECIAL?

What makes CNTFETs so special is their ability to overcome many of
the limitations faced by conventional silicon-based MOSFETs, As device
dimensions shrink deep into the nanometer scale, silicon transistors struggle
with problems like short-channel effects, leakage current, high power
dissipation, and reduced carrier mobility. CNTFETs, on the other hand,
offer high electron mobility, near-ballistic transport, low power consumption,
and excellent thermal conductivity. These features make them highly
attractive for future VLSI systems,

@ THE POETRY OF CARBON

From a creative perspective, CNTFETs can be seen as the poetry of
modern electronics - tiny carbon highways where electrons travel with
remarkable freedom. Where silicon begins to slow down, carbon begins to
sing. Their slender, tube-like structure carries the promise of circuits that
are not only more compact but also more powerful and sustainable.

CNTFETs IN VLSI APPLICATIONS

In VLS| applications, CNTFETs hold great potential in designing high-speed
processors, memory cells, low-power digital circuits, analog systems, and
flexible electronics. Researchers are particularly interested in using CNTFETs
for ultra-dense chip integration, where every nanometer matters. Their
compatibility with emerging nanoscale architectures also makes them
suitable for future Al hardware, wearable devices, and advanced
communication systems.

Key Applications of CNTFETs

£ High-speed processors &7 Flexible electronics
n Low-power digital circuits m Al accelerators

E SRAM, DRAM memory cells e:l Wearable devices

J‘m' Analog and mixed-signal systems @K Next-generation communication

WHY CNTFETs MATTER?

CHNTFETs address the limitations of conventional silicon transistors and
bring several performance advantages:
@ High electron mobility

@ Near-ballistic transport

@ Low switching power

@ Excellent thermal conductivity

@ High current-carrying capability
@ Reduced leakage current

@ Better electrostatic control

@ Scalability to nanometer nodes

Where silicon begins to slow down,
carbon begins to sing.

CNTFETSs:

Carbon Nanotube Field Effect Transistors (CNTFETs)
represent a promising alternative to
conventional silicon-based devices.

HOW CNTFETs WORK

CNTFETs operate similarly to MOSFETs, but the conducting channel is
replaced by a carbon nanotube. The gate voltage controls the current
flow through the nanotube channel between source and drain. Due to
the unigque structure of nanotubes, electrons can mowve with minimal
scattering, resulting in high-speed operation and low power loss.

i Basic Structure of a CNTFET

Gate Gate Electrode

/ Carbon Nanotube

L ~ (Channel)

_. Source/Drain
Electrodes
Oxide Layer - QOxide Layer
Substrate - Silicon Substrate

@ CHALLENGES IN CNTFET FABRICATION

However, every new technology comes with challenges. CNTFET fabrication
still faces hurdles that need to be addressed before large-scale commercial
adoption:

® Precise nanotube placement

® Chirality control for uniform performance

® Large-scale manufacturing and yield improvement

® |ntegration with existing CMOS processes

® Reliability, reproducibility, and long-term stability
Researchers worldwide are working tirelessly on nanotechnology, material
science, and semiconductor integration techniques to overcome these barriers.

€) rurure outLook

CMNTFETs represent more than just a new transistor — they symbolize a shift
in how engineers imagine the future of electronics. Their ability to deliver
high performance with low energy consumption makes them a strong
candidate for future computing architectures.

As advances in nanotechnology continue, CNTFETs may become the
foundation of next-generation VLSI systems, enabling faster, smarter, and
more sustainable electronic devices.

@ CONCLUSION

The future of VLS| may not be carved only in silicon anymore. It may be
woven through nanctubes of carben, carrying the pulse of tomorrow's
technology. CNTFETs symbolize the next bold chapter in the grand story
of VLSI, where carbon may succeed silicon and miniature devices may
achieve extraordinary performance with minimal energy.

They are not just tiny tubes; they are the building blocks of a smarter,
faster, and more energy-efficient future.

M. Poojitha
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SMART MOBILITY REVOLUTION:

HOW loT POWERS
TESLA'S SELF-DRIVING CARS

—_— —

loT, Al and advanced sensors are driving Tesla
towards a smarter, safer and connected future.

4 INTRODUCTION

The Internet of Things (loT) has become one of the most
transformative technologies of the 21st century. By enabling
devices to communicate and exchange data in real time, loT
has revolutionized industries such as healthcare, manufacturing,
agriculture, and transportation. Among its maost remarkable
applications is the development of autonomous vehicles. Tesla,
a pioneer in electric and self-driving cars, has successfully
integrated loT techmelogies to create intelligent wehicles
capable of making real-time decisions and enhancing road safety.

4" 10T IN MODERN AUTOMOBILES

loT technology allows wvehicles to collect, process, and transmit
data continuously through sensors, cameras, GPS modules, and
cloud-based platforms. This interconnected ecosysten enables
vehicles to understand their surroundings, monitor performance,
and communicate with external systems.

/
Vehicle-to-Vehicle
4" TESLA'S SELF-DRIVING TECHNOLOGY

Tesla's self-driving systemn combines loT, Artificial Intelligence (Al),
Machine Learning, and Cloud Computing. Every Tesla wehicle
continucusly gathers information from its environment through
cameras, ultrasonic sensors, and onboard processors,

Remaote Vehicle
Maonitaring

Communication

Predictive - Smart
@ Maintenance _\\\ /" 0 Navigation
o
1 ¥
ADAS. 5\___ sl Connected
Systems L Infotainment
' 5
@ — @

THE DATA COLLECTED INCLUDES:
ﬁ Road conditions
ﬁ Traffic information

@} Vehicle speed
and position

A& Obstacle detection

‘ Weather conditions

4" AUTOPILOT: INTELLIGENT DRIVING ASSISTANCE
Tesla's Autopilot is one of the most advanced driver assistance systems
available today, It utilizes deep neural networks and real-time sensor
data to assist with steering, acceleration, braking, and lane positioning.

®B ©

Maonitoring i Assisting Supporting Enhancing
surrounding highway i\ automated everall road
traffic navigation parking safety

AUTOPILOT HELPS DRIVERS BY:

& M
s

=Y WAVES

TESLA AUTOPILOT AND SENSOR NETWORK

"~ 8 EXTERNAL _ _ : ! 6“.3 GPS &
(&) cameras ' ) NAVIGATION

N

'B) 12 ULTRASONIC - ONBOARD Al
"=/ SENSORS : { COMPUTER

FRONT RADAR (#57 n\Pr=3 @ CLOUD DATA
SENSOR | PROCESSING

Multiple sensors and intelligent systems work together to
provide 360° awareness and safe autonomous driving.

47 OVER-THE-AIR SOFTWARE UPDATES

One of Tesla's most innovative features is its Ower-the-Air (OTA)
software update capability. Similar to smartphones, Tesla vehicles
receive software upgrades remotely without requiring visits to
service centers.

S BB 0 &

MNew feature Bug fixes & Enhanced Improved Better autonomous
additions performance battery security driving
improvements management measures capabilities

4" CONNECTIVITY AND MOBILE INTEGRATION

Tesla vehicles remain connected through Wi-Fi and cellular networks.
The Tesla mobile application allows owners to interact with their
vehicles remotely,

@ Lock or unlock the vehicle

Model S

v Check battery status
o

Monitor charging progress
Locate the vehicle

Control cabin temperature

(s =Lolls X

Schedule maintenance services

4" ADVANTAGES OF I0T IN TESLA CARS

® 2 £ #

Enhanced Better User Predictive Energy Data-Driven

Safety | Experience Maintenance Optimization Improvements

4 CHALLENGES AND FUTURE SCOPE

While loT-driven autenomous vehicles offer immense benefits, challenges such
as cybersecurity threats, regulatory issues, infrastructure limitations, and public
acceptance remain, Future developments in 5G communication, edge computing,
Al and loT will further strengthen autonomous driving technologies and accelerate

the adoption of smart transpertation systems.

74" CONCLUSION

Tesla's self-driving cars demonstrate the immense potential of loT in
transforming transportation. By integrating sensors, cloud computing,
artificial intelligence, and advanced communication technclogies, Tesla
has created intelligent vehicles capable of learning, adapting, and making
informed decisions in real time. As technology continues to evolve, loT-driven
autonomous vehicles are expected to redefine maobility, making transportation
safer, more efficient, and environmentally sustainable.
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A one-day Awareness Program on
"NPTEL Certification Course for Credit Transfer”

held on 6 Jan, 2025 for ECE students.

Mr. S. Mohammad Eliyas from Department of ECE,
Santhiram Engineering College, Nandyal acted as
resource person

.l 9PS Map Camera

S irz ineering Cellege, Nandyal

A One Day Awaren Program on NPTEL Certification
Course for Credit Transter

Lat 15.504411° Long 78.374

06/01/25 10:23 AM GMT +05

9 A one-day Industrial Visit to
“AKASHVANI - ALL INDIA RADIO, KURNOOL", held on
29 Jan, 2025 for ll-year ECE students.

Eminence-SIGMA-2K25, jointly organized the
Department of Electronics & Communication Engineering
and the Department of Basic Sciences. The event was
conducted during 28 Feb-01 Mar, 2025 at Santhiram
Engineering College (Autonomous), Nandyal.

( e A Two-day 14th National Level Technical Symposium,

e A one-day Industrial Visit to “National Atmospherm
Research Laboratory, Tirupati”, held on March 21 2025,
for lll-year ECE students.
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NATIONAL ATMOSEFEIC BESEARCH LABORATORY /| 4
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» [ oPS Map Camara Y
Santhiram Enginsering College, Nandyal
Cne Day technical visit on statiisical All India Radio
HKurnool,
Lat 15.604417° Long 78.374442°
29/01/25 01:11 PM GMT +05:30

-
o A one-day Technical Quiz on
“Statistical Data Analysis Using R" held on 14 Mar, 2025

for lll-Year ECE students.
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Kurnool Andhra Pradesh Ind:a

One-day Awareness Program on "Intellectual Property

0 Rights & Patents and Design”, held on 21 Mar, 2025 for
ECE students. The resource person was Dr. Bharat N.

| Suryawanshi from Assistant Controller of patents &
Designs, RGNIIPM, Chennii.

uﬂpb Map (‘amera

Kurnool, Andhra Prade....
A webinar on an intellectual property

rights and patents and design filing, SREC,
Kurnool, Andhra Pradesh 518112, India
Lat 15.504258° Long 78.374688°
21/03/2025 11:19 AM GMT +05:30

[ o Alumni Talk on "My First Job: Challenges, Learnings & Success Stories”, held on 22 Mar, 2025 for

ll-year ECE students. The resource person was Mr. T. Jayachandra, Associate Software Engineer,

| Hexaware Technologies, Chennai.

Kurnool, Andhr Prade..

M-- First Job l..l'lalh_nr.yn-= Learnings &
Stories santhiram engi

college, Kurnool, Andhra Pradesh 51311"

India
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