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Editor-in-Chief: Dr. Y. Mallikarjuna Rao |
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Santhiram Engineering College (SREC) is sponsored by

' M/s Sri Shirdi Sai Educational Academy, Nandyal. SREC was
Associate Editor: B. Sruthi Kumar | 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 ISO 9001:2015.
7 The college is ranked as one of the best engineering colleges of
JNTUA, Ananthapuramu.

Santhiram Engineering College (SREC), Nandyal, is an
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),

\ SREC delivers outcome-based technical education aligned

i
/

with industry expectations.

el

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

With strong placements, research-driven learning, innovation
labs and modern infrastructure, SREC prepares students to

T become industry-ready professionals and future-ready leaders.
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B ABOUT DEPARTMFENT S

Antkcipating 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 PP & o o 7 p

education and nurture innovation among young minds. - e —— -t r.t " : - MIET

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 P R JOURNEY

by the National Beoard of Accreditation (NBA) for a period
of three years, from the academic year 2023-24 to 2025-26,

Department of ECE
=== established

in recognition of its robust academic framework, quality

teaching, and sutcome-based education.
® Intake increased

o®
2
'.. to 90 students

The department is also a recognized research center under
Jawaharlal Nehru Technological University Anantapur @ ©®es Intake increased

(JNTUA), facilitating research scholars to pursue Ph.D. '.'. to 120 students

pregrams in both full-time and part-time modes, thereby

(AN 2 5
promoting advanced research and innovation. @ :E WiTeci sV 1 St Piéein
= introduced with an intake of

, i 18 students

VISION & MISSION

Vision

11, Tobe acenter of excellence in

ey &

INSA)

NATIONAL BOARD
of ACCREDITATION

Electronics and Communication
Engineering education, research
and innovation.

: Mission
B.Tech-ECE program accredited Research center recognized : v !
d To impart quality education,

by NBA for by JNTUA for Ph.D. programs foster research and innovation,
2023-24 to 2025-26 (Full-time & Part-time) and develop skilled professionals

to meet global challenges.
, DEPARTMENT FOCUS AREAS .
(( )) Wireless = I.I” = VLS System Signal Processin ﬁ Embedded Systems Antenna &
(A) :u: @ &gNetworks : =N & loT i I Microwave Engineering

Communication — Design

Empowering Innovation, Building Tomorrow

Through Electronics in Electronics & Communication Engineering 29
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ESTD. 2001

RS aiiiisiiiiiiaamniiis

' 1] ——————— : To provide Advanced Educational Pregrams and

; prepare students to achieve success and take
To become a nucleus for pursuing technical leading roles in their chosen fields of specialization
by arising a self-sustained University.

education and pool industrial research and

m To establish postgraduate programs in the
developmental activities with social-conscious current and Advanced Technologies.

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

m To propel every individual, realize and act for
the technical development of the society.
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-------------------------------- m Offer quality programs in Electronics & Communication

- . Engineering aimed at fulfilling the needs of society

To be a leading Center for Education, Research ,
and industry.

and Industry-driven innovation in Electronics

. Impart skills and develop scientific temper to solve
and Communication Engineering with global, P " P

complex technological problems of current times.
social and ethical excellence.

Nurture ethics, talent, and entrepreneurship to
inculcate professional development of students.
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" PEOS & PROGRAM OUTCOMES =

1. Program Educational Objectives (PEOs)

~
Have in-depth Have strong work
knowledse in Sustain intellectual ethics, professional
o/ oo WA s e
Enginsering to professional career | }eadershl_p Sk[”?‘ and
s through life-long N 4 enter?rlsmg skills to
and develop modern learning. ser\:re Ll
electronic systems. e

% J

Engineering Graduates will be able to

| p0
P01

P04
P05
P06

Engineering knowledge: Apply knowledge of mathematics, natural science, computing,

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

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

Ceonduct 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 sclve 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 multidiscipllinary teams.

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

P08
P |

P010
PO11

Project management and finance: Apply engineering management principles and econemic
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 &——

engineering fundamentals and engineering specialization to develop solutions for complex engineering problems.
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1. B.Tech in Electronics and
Communication Engineering

r Graduates of the program will be able to:

®

N
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.

7

-
Ability to analyze, design, and optimize
VLSl circuits and systems, focusing on
low-power design, high-performance
architectures, and efficient fabrication

techniques to meet modern

industry demands.

&

2. M.Tech in VLSI System Design

]
[ ]

o— Program Educational Objectives (PEQs) ——e

QoS

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.

o— Program Specific Outcomes (PSOs)

! OG99

-

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.

)

)

)

)
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Utilize advanced embedded system concepts to design and implement
real-time applications in areas such as automation, healthcare,
communication, and smart devices.

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

Demonstrate ethical behavior, effective collaboration, communication
skills, and a commitment to continuous professional growth in
technical, academic, or entrepreneurial roles.

S e A

—— Graduates of the M.Tech in Embedded Systems program will be able to:

PSO

01

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

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

AN N

Apply modern tools, methodologies, and industry standards for
embedded system design, validation, and testing to ensure efficiency, ®
reliability, and sustainability.
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& » CHAIRMAN MESSAGE

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!

o=tfo-o
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!

oo
Mr. M. SivaRam

Managing Director

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

and the reflection of our vibrant ECE community. , ,

SANTHIRAM ENGINEERING COLLEGE-NDL
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\& PRINCIPAL’S MESSAGE

|

| t gives me immense pleasure to present Volume 10,

Issue 1 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.

ol
Dr. M.V.Subramanyam
Principal

® SANTHIRAM ENGINEERING COLLEGE-NDL &

y \. ; A
\“ HOD’S MESSAGE N

!l_ am delighted to present Volume 10, Issue 1 of
WAVES. This issue reflects the vibrant academic
spirit and innovative mindset 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, 'Facu|ty 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.
Dr.Y.Mallikarjuna Rao
HOD-ECE
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Connecting Intelligence. Empowering Tomorrow.

INNOVATE = IMPACT

Future Communication Technologies are revolutionizing the
way the world connects. With innovations like 8G, Al-driven
networks, satellite communication, and quantum communication,
we are building a smarter, faster, more secure and sustainable
digital future.

HOLOGRAPHIC

AUTHOR DETAILS

K. Vindokumat

e Author
@ Designation
Department

Engineering

Academic Year : 2025-26

1. INTRODUCTION

Communication Engineering is evolving rapidly
with breakthrough technologies that promise
ubiquitous connectivity, ultra-refiable networks,
and intelligent services. The next generation

of communication technologies will support
smart industries, autonomous systems, immersive

Assistant Professor =7 INTI

Electronics and Communication

02

Al-DRIVEN
NETWORKS

experiences, and global digftal transformation.

* LBtra-high speed & ¥ - « LED sateilite -1 security « Exirormely bigh bandwicth - 30 immershwe « Enangy-efficient networks
iency Micaka + Globsliniernetooverage |« Ouantumbey distibution |+ Short-range high-speed | SOTmunication « Bionawablo enargy
= Thps dlata rates * Saif-optimizing netwarks L iRt (D) s + Rualittic presence infogration
- Al-natheR PHrtARS « Prediclive maintenance connactaity  Future-proof data + \deal for 65 and beyond *pariancs + Reducing carbon foatprirt
+ Giobal ubicuitous coverage  + Enhanced neiabslity + Low Intorcy servioes tranamission » Advanced AR/VR + Groen communication
and etficiency apalications. PRSI

o 3. KEY BENEFITS

+  Extreme speed and ultra-low latency
+  Massive connactivity for smart world f— 0
+  Enhanced security and privacy ﬁ - ) “{ﬂ
W Intelfigent and autonomous networks [ [] -
¥ zuppon l: ? gir;g tachlnalzlgie:;[lhl.l KT ARVR) Smart Cities Healtheare Autonomous Industrial laT Education & Defense & Entertainment  Agriculiure
¥ iEpempahosntanc sisatabie souitions Vehicles E-Learning Security & AR/VR 4.0
+  Driving digital transfermation across industries
@ 5. EVOLUTION OF COMMUNICATION TECHNOLOGIES A} 6. CHALLENGES
1G 2(; 3G 4G 5G 6G 4. High infrastructure cost
Analog Voice Mabile Data High-Speed Ultra-Relisbie Inteligent & A\ Security and privacy concerns
Intomet E Low Latency éJhmhmf:Y A Sp m manage
B-B-0-0-% e e
@E 4 Standardization and interoperability
1880s 18908 2010s 2020s 20305+ & Shilled workforce requirement
A Regulatory and policy challenges

From Limited Connectivity to Limitless Intelligence

) 7. FUTURE TRENDS

6G and Beyond

Al-Driven Autonomous Networks
Quantum & Secure Communication
Holegraphic & Immersive Experiences
Integration of laT, Al, and Cloud
Sustainable & Grean Communication

" THE FUTURE 1
___ 1S CONNECTED

000000

G d Il
KEYWORDS: 6G, Al Network aate ite Communication, Quantum Commun|

MAGAZINE

Academic Year
2025-26

®)

SUSTAINABLE & -
GREEN NETWORKS

COMMUNICATION /I 1
‘_* "

* EDGH

2. KEY FUTURE COMMUNICATION TECHNOLOGIES

66
COMMUNICATION

COMMUNICATION

@ 4. APPLICATION AREAS

TECHNOLOGY
CATCHMENT AREA -

&

5,
'AI-DRIVEN
NETWORKS )
<
. SATELLITE
COMMUNICATION

o -
QUANTUM
COMMUNICATION

TERAHERTZ (TH2)
! CﬂMP{'UNlCﬁT.lﬁ N

£ & CLOUD -
EGRATION

INTERNET OF —
~ EVERYTHING (loE) ™=

03]

SATELLITE

04

QUANTUM
COMMUNICATION

O

SUSTAINABLE &
GREEN NETWORKS

o5,

TERAHERTZ (THZ)
COMMUNICATION

0

HOLOGRAPHIC
COMMUNICATION

@ 8. CONCLUSION

Future Communication Technologies will shape a

hyper-connected, intelligent, and sustainable world.
These innovations are the foundation for next-generation
services, empowering society and industries to achieve
more, connect everywhere, and build a better tomorrow.




WAVES

INSPIRE = INNOVATE = IMPACT

DEPARTMENT OF ECE

2025-26

MAGAZINE v/

Academic Year

2025-26

INTRODUCING o
m JUNCTION FIELD EFFECT TRANSISTOR (JFET)
Symbol Structure
S JFET is one of the eariiest FET D D
technologies. It controls current |
. ! flow through a semiconductor = P
Building the Future of Electronics channel using a reverse-biased G G— N-ChanneIL—. G
PN junction,
. I
S S
4 \ |
Authoy Nakshiths @ METAL OXIDE SEMICONDUCTOR FET (MOSFET)
Reg. No. 23X51A0405 Symbol Structure
] N MOSFETs are the maost widely D D
Department Electronics and Communication used transistors. They employ oy s
Engineering an insulated gate structure, _ﬁ_'_ g'oj
Academic Year : 2025-26 resulting in extremely high G G (e
) gt impecance: E ) N crannet <
S T
s
@ 1. INTRODUCTION
@ FIN FIELD EFFECT TRANSISTOR (FINFET)
Field Effect Transistors (FETs) are semiconductor devices widely . : ) Symbol Structure (3D View)
used for amplification and switching applications in modern FinFET is a 30 transistor D
electronic circuits. Unlike Bipelar Junction Transistors (BJTs), Hecha d:vemp:d:;
FETs are voltage-controlled devices that require very little oy ; A
input current. Their high input impedance, low power ot I s G G
E t channel improves control
consumption, and fast switching capabilities make them Gver e b fitie
essential components in communication systems, embedded S

devices, integrated circuits, and modern computing technologies.

o 2. KEY FEATURES OF FETs

Voltage-controlled device

Very high input impedance

Low power consumption

Low noise operation

High switching speed

Excellent thermal stability

Widely used in analog and digital circuits

CELLIIY
i

LRSS N &K

@ 3. COMPARISON OF DIFFERENT FETs

[ I I
Contral Input |  Power
FETpe | Mechanism { Impedance | Consumption | Seced
JFET “"’”’?“ High low | Moderate
(Junction) |
Voltage : | :
MOSF! High Low High
IOSFET ‘ MoS) ‘ Very Hig I g
! I ! !
Voltage 2. A
Very High Lo | Very High
FinFET (Fin Structure) | fery Hig wWer ry Hig
Voitage | ; | :
CNTFET | (Carbon Na i Very High Very Low Very High
TRET Voltage VeryHigh | Ultra Low High
(Tunneling)

9 4. FUTURE SCOPE

& Emerging FET technologies will drive the futune of semiconductor industry.
Development of GAAFETs, Nanosheet FETs for better performance,
Integration with Al, loT, and 5G technologies.

Enabling ultra-low power and high-speed electronic systems.

Promising for next-generation VLS| and nanoelectronics,

m CARBON NANOTUBE FET (CNTFET)

Symbol Structure
CNTFETs use carbon o
nanotubes as the channel
material. They offer high
carrier mobility, lower G
H power dissipation, and
3 fast itchi 3
: aster switching speeds 5 Eibetath
L
@ TUNNEL FET (TFET)
Symbol Band Diagram
TFETs operate using D y
quantum tunneling Source I Drain
principles and are designed Region i
ta achieve ultra-low power G Eg
consumption.
Applications -
Amplifiers, Analog
Circuits
- - () 6. APPLICATIONS
Digital ICs, Power
Electronics
Advanced E ((( ))) + D m
Processors - — ' 4

Nanoelectronics,

High-Speed ICs Digital Communication Power Computers & Moabile Medical
1 Electronics Systems Electronics Processors Devices Equipment
Low Power
Applications

7. CONCLUSION

FET technologies continue to evalve to meet the growing demands
of modemn electronics. From JFETs and MOSFETs to advanced
FinFETs, CNTFETs, and TFETs, these devices play a erucial role
in shaping the future of computing, communication, and intelligent

systems.

KEYWORDS: FET, JFET, MOSFET, FinFET, CNTFET, TFET,

Semiconductor Devices, VLS|, Nanoelectronics.
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Al-POWERED

BRAIN TUMOR
IDENTIFICATION
IN MRI IMAGES

. i : : ARTIFICIAL DEEP LEARNING
Intelligent Vision. Accurate Diagnosis. INTELLIGENCE . MODEL
Better Tomorrow.
DETECTION AND CLASSIFICATION
Author : K. Sravani N ]
Reg. No. : 23X51A0405
Department :  Electronics and Communication
Engineering
Academic Year : 2025-26 o i = DIAGNOSIS
A —_—— — o, NO TUMOR BENIGN TUMOR ANT TL R REPORT

@ 1. INTRODUCTION @ 4. ADVANTAGES

Brain tumors are among the most critical neurclogical
disorders that can significantly affect human health and

s —
quality of life. Early and accurate diagnosis is essential for OJ \‘y/-l % 3\ /
effective treatment and improved patient outcomes. Magnetic Q u “ l

Resonance Imaging (MRI) is widely used for brain tumar

detection because it provides detailed images of brain tissues Early |':"'Pr°"e‘_1 Automated Reduced FaSlBrlqil'lﬁCﬂ Enhanced
without harmful radiation. However, manual analysis of MRI T“"‘"_" Diagnostic |H"TEIEI Human Deca:_ron- i‘::lt.hcam
scans can be time-consuming and prone to human error. Lstaction Accaracy Analysis Error Making iciency

Artificial Intelligence (Al) has emerged as a powerful tool for S

enhancing the accuracy and efficiency of brain tumor diagnosis.
5. APPLICATIONS

@ 2. Al'IN BRAIN TUMOR IDENTIFICATION

Al-powered systems utilize advanced image processing and deep Eﬁa ﬁ :5

&

learning technigues to automatically analyze MR| images and = i
identify tumor regions. Convolutional Meural Networks (CNMs), Medical Imaging Hospitals & Neuro-Oncology | Computer-Aided Smart Telemedicine
Vision Transformers, and hybrid deep learning models can extract Centers Diagnostic Research Diagnosis Healthcare Applications
complex features from medical images and accurately classify Laboratories Systems Platfarms

tumeors into different categories.

The process typically involves image preprocessing, feature @ 6. FUTURE SCOPE

extraction, tumor segmentation, classification, and diagnosis.
Al algorithms can detect subtle abnormalities that may not be

! + More accurate and interpretable
easily visible to the human eye, assisting radiologists in making

Al models
faster and more reliable decisions. ‘ i
Explainable : ¥ Cloud  Integration of multimodal data
Al ; A * Computing (MRI, CT, PET, Genomics}
3. WORKFLOW OF AI-BASED BRAIN TUMOR DETECTION : a5 - % . E:a|"";ﬂl"9 analysis using
e > ge

| : \ = ¢ + Cloud-based platforms for
Federated : ik - Edge Al for collaborative diagnosis
v— ami ! - al-
@ Kk EE;;T‘: + Personalized treatment

planning using Al
g | (Sovcoms| | o msmion] | o Mty
ALGURATCN _q::mmu | | o o iy || o Tuamee) sl
/@ 7. CONCLUSION
TECHNOLOGIES USED

o —= Al-powered brain tumor identification in MRI images is revolutionizing
Céé :I?D o ﬂ.gg 2 Ve medical diagnostics by providing accurate, efficient, and automated
%. ﬁ g@g»b el ' analysis of brain abnormalitias. As Al technologies continue to evolve,

they will play a vital role in improving healthcare outcomes and
CNN ResNet U-Net Vision Transfer supporting intelligent medical decision-making.
Transformer Learning

KEYWORDS: Brain Tumor Detection, MRI Imaging, Artificial Intelligence, i &
Deep Learning, Medical Image Processing, Computer Vision, Healthcare Analytics. _.-" *
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ECOSYSTEMS FOR
SUSTAINABLE
SMART CITIES

Connecting Technology, People and

Academic Year
2025-26

SMART
TRANSPORTATION

Resources for a Sustainable Tomorrow.

/r‘_ "

LS

@ 1. INTRODUCTION

Rapid urbanization has increased the demand for efficient

©

MAGAZINE

@ Author B. Manasa
Reg. No. 23X51A04A3
Departrnent : Electronics and Communication
Engineering
Academic Year : 2025-26 PUBLIC SAFETY )

AND SURVEILLANCE &

4. ADVANTAGES

ACADEMIC YEAR

2025-26

DEPARTMENT OF ECE

T

"

SMART WATER
MANAGEMENT

SMART BUILDINGS

SWART HEALTHCARE AND INFRASTRUCTURE

SERVICES

management of resources, infrastructure, transportation, and

public services. Smart cities aim to address these challenges g f @ @ ...
by integrating advanced technologies that improve the quality ‘-‘
of life while promoting environmental sustainability. Amang
these technologies, the Internet of Things (16T) plays a erucial Efficient Improved Smart Traffic Enhanced Better Quality
role in creating intelligent ecosystems capable of connecting Resource Energy Public Management Environmental of Urban Life
people, devices, and services through real-time data exchange Management Consumption Safety Manitoring
and automation, =
@ 5. APPLICATIONS
@ 2. INTELLIGENT IOT ECOSYSTEMS N
enird
An Intelligent loT Ecosystem consists of interconnected sensors, 'Q' @ o m
communication networks, cloud platforms, and intelligent
analytics systems. These components continuously collect, Smart Smart Smart Water Intelligent Waste
pracess, and analyze data from various urban environments. Transportation Energy Management Management
Smart sensors installed across cities moniter traffic flow, air Systems Grids
quality, water consumption, energy usage, waste management, — 3 .
and public safety. u |
The collected information is transmitted through wireless ’ | “q‘
communication networks to cloud platforms, where Artificial Environmental Smart Healthcare | Public Safety and
Intelligence {(Al) and Machine Learning (ML) algorithms analyze Monitoring Services | [ Surveillance

the data and generate actionable insights. This enables city
administrators to make informed decisions, optimize resource
utillization, and improve service delivery.

@ 3. ARCHITECTURE OF |0T ECOSYSTEM

CONNECTIVITY
(S5 / LPWAMN /
| Wi-Fi)

@. (ﬁ)

KEY TECHNOLOGIES
Internet of Things (loT)
Astificial Intelligence (A1)

10T DEVICES |
& SENSORS

cLoun
PLATFORM

DATA ANALYTICS
& Bl ENGINE

@l

APPLICATIONS

&

‘ SMART CITY

D

@ 6. FUTURE SCOPE

Ef 7. CONCLUSION

Future smart cities will integrate advanced technologies
to create highly connected and self-optimizing urban
environments.

* 5G and Beyond Connectivity
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Intelligent 10T Ecosystems are transforming traditional cities into sustainable
smart cities by enabling real-time monitaring, intelligent decision-making,
and efficient resource management. As loT technologies continue to evolve,
they will play a vital role in building greener, safer, and more resilient urban
communities for future generations.
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@ 1. INTRODUCTION

In emergency healthcare situations, timely medical assistance
can save lives, However, traffic congestion, communication
delays, and inefficient ambulance management often increase
response times, reducing the chances of successful treatment.
To address these challenges, modern healthcare systems

are adopting advanced technologies such as the Internet of
Things (loT) and Cloud Computing to create intelligent
ambulance management systems. These technologies enable
real-time monitoring, communication, and coardination

between ambulances, hospitals, and emergency response teams.

@ 2. I0T-BASED SMART AMBULANCE SYSTEM

A Smart Ambulance Management System utilizes loT sensors,
GPS modules, communication devices, and cloud platforms to
menitor ambulance operations in real time, Various medical
sensors installed inside the ambulance continuousty manitor
patient parameters such as heart rate, blood pressure, oxygen
saturation, and body temperature. The collected data is
transmitted to cloud servers, allowing doctors and healthcare
professionals to access patient information before arrival

at the hospital.

GPS-enabled tracking systems help emergency control centers
monitor ambulance locations and determine the fastest route
to hospitals, Traffic management systems can also prioritize
ambulance movement through intelligent signal control,
significantly reducing travel time.

3. WORKING OF THE SYSTEM
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Future smart ambulances will integrate Artificial Intelligence, 5G communication,
Edge Computing, and predictive analytics. Al-powered systems can assist medical

. 7. CONCLUSION

Patient Ambaulance Real-Time Health Data Hospital Fastest Wwbe R 4 P i RREEE
in Noed Dispatched Tracking Monitoring Rorted & Achal staff in diagnosis and treatment recommendations, while advanced communication
technologies will enable faster and more reliable healthcare services.
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GPS Tracking, Emergency Services, Smart Healthcare.

routing, and seamless communication, These innovations improve response times,
enhance patient outcomes, and contribute to the development of smarter and

more afficient healthcare systems.
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One-day Awareness Program on
“EMPOWERING LEARNING:
NPTEL Awareness Drive”

19 July, 2025

For lll-year ECE students. Mr. S. Mohammad
Eliyas from Santhiram Engineering College,
Dept. of ECE, Nandyal acted as

a resource person.

*“Virtual Labs:
Experiment anytime, anywhere”

29 July, 2025
For llI-year ECE students.

n One-day Workshop Program on

One-day Entrepreneurship Program on
“Startup Minds: The Power of
Entrepreneurial Thinking”

28 Aug, 2025

For I, lll year ECE students.

Dr. K.V. Subba Reddy from General Manager,
IITTNIF, and lIT Tirupati acted as

a resource person.

One-day Alumni Talk on
“Alumni Insights: Journeys,
Career, and Lessons”

i 29 Aug, 2025

For |\V-year ECE students. The resource person
was Mr. S. Intiyaz Systems Engineer, TCS, and
Hyderabad.

One-Day Seminar on
“Deep Learning Demystified:
From Concepts to Applications”

) 29 Aug, 2025

For lll, IV year ECE students.

Dr. S. Nagesh Bhattu, Asst. Professor & HOD,
Department of CSE, NIT-AP acted

as a resource person.

One-day Awareness Program on
“One - Day Awareness Program on
GATE-2026"

] 00 Aug, 2025

For I, IV-Year ECE students.

Dr. K. Satish Kumar & Mr. Abhirup Pal
from lISc, Bangalore were acted as
resource persons.

Two Day's Workshop on

“Embedded Systems Design

Using Arduino and Communication
Protocols”

F 08-09 Oct, 2025

For ll-year students. Mr. C. Dhinesh Kumar,
Senior Trainer, Pantech e-learning Pvt.Ltd.
acted as a resource person.
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Two days’ Workshop on

“From Pixels to Perception:

A Hands-on Workshop on
PYTHON for VISION - AlI”

f# 29-30 Aug, 2025

For Il, lll-year ECE students.

Dr. K.V. Subba Reddy from General

Manager, IITTNIF, and IIT Tirupati
acted as resource person.

Two days’ Workshop on
“Coding Challenge for Star PNT
Internship Selection”

30 Aug to 01 Sept, 2025
For Il, lll-year ECE students.

Two Day’s Industrial Visit to
Naval Science & Technological
Laboratory (NSTL)

B 18-19 Sept, 2025
For |V-year ECE students.

One-day Intellectual Property
Rights program on

“Secure your Genius:

The IPR Insight Program”

19 Sept, 2025

For IV-year ECE students.

Dr. Lodi Rathna Silviya from Post

Doctorate, China-250100 acted as
resource person.

Two Day’s Workshop on
“Innovating with loT: Build,
Connect and Automate”

22-23 Sept, 2025

For lll-year ECE students.

Mr. K. Abdul Rehman Assistant Professor
Santhiram Engineering College, Nandyal
acted as resource person.

Hackathon Program on
“Smart India Internal
Hackathon - 2025”

24 Sept, 2025

For II, 1l & IV-Year ECE students.

> PROGRAMS ORGANISED oo

One day awareness program on
“Strategies to Succeed in
NPTEL Certification Courses”
14 Oct, 2025

For lll-year students. Mr. S. M. Eliyas,
SPOC NPTEL, Asst.Professor, Dept.of ECE
acted as a resource person.

Santhiram Engineering College, Nandyal m
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ALUMNI TALK
Real journeys. Real lessons. Real impact,
Learning from those who've been there,

WORI(SHOP FELICITATION
Receognizing excellence. Encouraging innovatien.
Celebrating knowledge and collaboration.

INDUSTRY / INSTITUTIONAL VISIT

Experiential learning beyond classrooms.
Exposure that builds vision and careers.

RESEARCH METHODOLOGY SESSION
Exploring concepts. Understanding methods.
Shaping curious minds into innovators.
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