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Dear Faculty, Staff, and Students, 
 
It gives me great pleasure to announce the release of Tech-Zine 2024 – Issue 2), the 
technical magazine of the Department of Electronics and Communication 
Engineering at Vardhaman College of Engineering. 
 
Tech-Zine continues to serve as a vibrant platform that encourages students and 
faculty to showcase their talents across diverse technical, creative, and 
interdisciplinary domains. This issue reflects the department’s commitment to 
innovation, academic excellence, and the holistic development of our learners. 
 
I sincerely appreciate the efforts of the editorial team, contributors, and all those 
involved in bringing out this edition. Their dedication and teamwork have played a 
vital role in maintaining the quality and relevance of this publication. 
 
I encourage the entire college community to explore this issue of Tech-Zine and 
engage with the insightful and inspiring content it offers. 
 
I congratulate the Department of Electronics and Communication Engineering on 
the successful release of Tech-Zine 2024 – Issue 2 and wish them continued success 
in their academic and creative endeavours. 
 
 

 

Dr. J V R Ravindra  
Principal & Professor of ECE 

Vardhaman College of Engineering 
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 It gives me great pleasure to announce the release of the latest edition of the 
Department Magazine of Electronics and Communication Engineering. This 
publication is a true reflection of the dedication, creativity, and consistent efforts of 
our students and faculty. 
 
The Department of ECE continually strives for excellence in academics, research, and 
industry collaboration. This magazine highlights the notable achievements, 
innovative projects, and research initiatives undertaken by our talented students and 
faculty members, showcasing their commitment to learning and technological 
advancement. 
 
I extend my sincere congratulations to the editorial team, contributors, and all those 
who have worked diligently to bring this magazine to fruition. Their collective efforts 
have made this publication both informative and inspiring. 
 
I hope this magazine serves as a valuable source of knowledge and motivation for all 
its readers. 
 
Let us continue to explore new frontiers and push the boundaries of knowledge and 
innovation in the field of Electronics and Communication Engineering. 

 

 
 

 

Dr. S. Rajendar 
Professor & Head of Department of ECE 
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Tech-Zine 2024 – Issue 2 (July–December) proudly presents a vibrant confluence of 

innovation, creativity, and technical excellence in the field of Electronics and 

Communication Engineering. This bi-annual e-magazine stands as a testament to the 

enthusiastic participation and diverse talents of our academic community—students 

and faculty alike—who seamlessly blend technical expertise with literary expression 

and artistic creativity. 

 

Within its pages, Tech-Zine showcases a rich mosaic of ideas, insights, and 

perspectives that reflect the evolving landscape of electronics and communication 

technologies. More than a publication, it serves as a platform for innovation to find 

expression and for ideas to grow through thoughtful discourse, research, and 

imaginative exploration. 

 

We invite readers to explore Tech-Zine 2024 – Issue 2 and engage with the latest 

advancements in electronics, insightful technical articles, compelling creative 

writing, and inspiring visual art. This edition captures the spirit of dedication, 

curiosity, and creativity that defines our department, curated to ignite young minds 

and inspire fresh perspectives. 

 

We extend our heartfelt gratitude to all contributors, reviewers, and the editorial 

team whose commitment and hard work made this issue possible. Join us in 

celebrating the spirit of innovation and excellence in Electronics and Communication 

Engineering through the pages of Tech-Zine 2024—a true showcase of brilliance and 

boundless potential. 

 

 

Mr. Sunkaraboina Sreenu 

Assistant Professor 

EDITORIAL 

FACULTY IN CHARGE 
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EDITORIAL 

STUDENT EDITOR 
 

 

“Growth “Growth is not defined solely by achievements, but by the experiences 

that shape us along the way.” 

This thought truly captures the spirit behind the creation of this edition of Tech-

Zine. While milestones and accomplishments mark our progress, it is the journey of 

learning, collaboration, and curiosity that gives deeper meaning to our efforts. Each 

stage of developing this magazine became an opportunity for exploration, 

teamwork, and personal growth. 

It is with great pride and pleasure that we present the latest edition of Tech-Zine, a 

platform that celebrates innovation, creativity, and technological curiosity within 

our academic community. This magazine stands as a reflection of the enthusiasm, 

originality, and dedication of our college members, whose ideas and contributions 

have shaped its identity. 

Within these pages, readers will discover a diverse collection of content—thought-

provoking articles, analytical insights, expressive artwork, captivating 

photography, evocative poetry, and other creative expressions. Together, these 

works form a vibrant tapestry of ideas that encourage discovery, imagination, and 

intellectual engagement. 

I would like to express my heartfelt gratitude to Mr. Sunkaraboina Sreenu for his 

constant guidance, encouragement, and support throughout the journey of this 

publication. My appreciation further extends to KSL Dedeepya and all the 

contributors who dedicated their time, creativity, and effort to make Tech-Zine a 

success. 

As we continue our journey of learning and innovation, let us value the process of 

creation as much as the final outcome. For it is through exploration, perseverance, 

and shared passion that true fulfillment is achieved. 

                                                                                                             -Pinninti Harshitha 

                                                                                                                  (23881A04J3) 
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C O N T E N T S  

“Unlocking the 

future, one circuit 

at a time.” 
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faculty  technical articles 

 
 
 
 

Intelligent Spectrum Ecosystems for 6G: The 

Convergence of AI and Cognitive Wireless Networks 

 
The advent of 6G wireless communication is expected to redefine connectivity by 

supporting intelligent applications such as holographic communication, autonomous 

systems, and large-scale Internet of Everything (IoE). These advancements demand not 

only higher data rates and ultra-low latency but also smarter utilization of limited spectral 

resources. Traditional static spectrum allocation methods are inadequate for such dynamic 

environments, making intelligent and adaptive spectrum management a fundamental 

requirement for future 6G networks. 

 

AI-powered Cognitive Wireless Networks emerge as a transformative solution by enabling 

real-time awareness, learning, and decision-making within the communication system. By 

continuously sensing the radio environment, cognitive networks can identify spectrum 

holes and dynamically adapt transmission strategies to changing conditions. Artificial 

intelligence algorithms further enhance this capability by learning traffic patterns, 

predicting spectrum usage, and autonomously optimizing power, bandwidth, and 

modulation schemes. 

 

 

 

                                                                                           

 

 

 

 

 
 
 

Mr. S. Sreenu 
Assistant Professor 
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Deterministic Embedded Architectures for 

Precision-Critical Electronic Systems 
 

Embedded systems are increasingly required to operate in environments where 

timing accuracy, predictability, and operational certainty are more critical than 

raw computational performance. In precision-critical applications such as motion 

control units, medical instrumentation, and safety-regulated industrial equipment, 

the primary objective is deterministic behaviour rather than flexibility or 

intelligence. These systems are designed to guarantee exact execution sequences 

under all operating conditions. 

At the core of such embedded architectures lies a tightly controlled interaction 

between hardware and firmware. Deterministic scheduling, interrupt 

prioritization, and cycle-accurate timing mechanisms ensure that system 

responses occur within predefined temporal bounds. Hardware features such as 

watchdog timers, hardware state machines, and direct peripheral control are 

deliberately used to minimize software overhead and reduce uncertainty. This 

approach enables reliable operation even in resource-constrained environments 

where dynamic behavior is undesirable. 

The significance of deterministic embedded systems lies in their ability to provide 

repeatable and verifiable performance across long operational lifetimes. By 

emphasizing simplicity, predictability, and robustness, these systems achieve high 

reliability with minimal failure rates. As electronic systems continue to be 

deployed in mission-critical and regulation-driven domains, deterministic 

embedded design remains a foundational principle for building trustworthy and 

precision-oriented digital control systems.  
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Vehicle-to-Everything (V2X) Communication: 
Enabling Cooperative Autonomous Driving 

 

Vehicle-to-Everything (V2X) communication is a critical technology that enhances 

the intelligence, safety, and efficiency of autonomous and connected vehicles. V2X 

enables vehicles to communicate not only with other vehicles (V2V) but also with 

infrastructure (V2I), pedestrians (V2P), and networks (V2N), creating a cooperative 

driving environment. By exchanging real-time information such as vehicle speed, 

position, traffic conditions, and road hazards, V2X significantly improves situational 

awareness beyond the line-of-sight limitations of onboard sensors. This capability 

allows autonomous vehicles to anticipate potential risks, optimize route planning, 

and make proactive driving decisions. 

V2X communication supports key functions such as collision avoidance, cooperative 

lane changing, platooning, and intelligent traffic management. It reduces traffic 

congestion and enhances fuel efficiency by enabling smoother vehicle coordination 

and adaptive speed control. Furthermore, V2X plays a vital role in supporting low-

latency and high-reliability communication required for safety-critical applications. 

However, challenges such as network latency, security vulnerabilities, 

interoperability issues, and infrastructure deployment costs remain significant 

concerns. The integration of 5G and future 6G technologies, along with edge 

computing and AI-based data analytics, is expected to address these challenges. As 

autonomous driving technologies evolve, V2X communication will serve as a 

foundational pillar for safer, smarter, and more connected transportation systems. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dr. A. Jaya Lakshmi 
Assistant Professor 
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The Convergence of Machine Learning and 

Signal Analytics: Powering Next-Generation 

Intelligent Technologies 

The convergence of machine learning and signal analytics is fundamentally 

transforming the design and performance of next-generation intelligent 

systems. Traditional signal processing techniques rely on mathematical 

models and predefined algorithms to analyze and interpret data, whereas 

machine learning introduces data-driven approaches capable of learning 

complex patterns from large-scale datasets. By combining these two 

paradigms, intelligent systems can achieve higher accuracy, adaptability, 

and robustness in real-world environments. This synergy enables advanced 

signal interpretation in applications such as speech recognition, image 

processing, biomedical monitoring, radar systems, and wireless 

communication. 

Machine learning enhances signal processing by enabling adaptive 

filtering, noise reduction, feature extraction, and signal classification 

under dynamic and uncertain conditions. Deep learning models, in 

particular, have demonstrated exceptional performance in handling 

high-dimensional and nonlinear signal data. At the same time, signal 

processing techniques help optimize machine learning models by 

reducing data redundancy, improving feature quality, and lowering 

computational complexity. This mutual reinforcement results in 

efficient and scalable intelligent systems capable of real-time 

decision-making. 

The integration of AI-driven signal processing also plays a vital role in 

edge computing environments, where low latency and limited 

resources are critical constraints. By deploying lightweight and 

optimized algorithms, intelligent systems can process signals locally 

while maintaining high performance. However, challenges such as 

model interpretability, data privacy, and computational overhead 

remain significant. Ongoing research in explainable AI, hardware 

acceleration, and hybrid model-based learning is addressing these 

issues.  

 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
  

Dr.  A.Vijaya Lakshmi 
Associate Professor 
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Advanced Signal Processing and VLSI 

Architectures: Driving High-Performance 

Digital Systems 
Advanced signal processing combined with very-large-scale 

integration (VLSI) architectures plays a pivotal role in shaping 

modern and future digital systems. As applications such as artificial 

intelligence, wireless communication, multimedia processing, and 

autonomous systems demand higher speed and efficiency, optimized 

signal processing techniques implemented on VLSI platforms have 

become essential. VLSI technology enables the integration of millions 

to billions of transistors on a single chip, allowing complex signal 

processing algorithms to be executed with high throughput and low 

latency. 

The co-design of signal processing algorithms and VLSI architectures 

focuses on optimizing power consumption, area, and performance. 

Techniques such as parallel processing, pipelining, and hardware 

acceleration significantly improve computational efficiency. 

Additionally, emerging design methodologies leverage reconfigurable 

architectures and application-specific integrated circuits (ASICs) to 

meet diverse performance requirements. Low-power VLSI design is 

particularly important for portable and edge devices, where energy 

efficiency is a critical constraint. 

Furthermore, advances in semiconductor fabrication and 

nanotechnology are enabling smaller feature sizes, higher integration 

density, and improved reliability. Challenges such as increasing design 

complexity, thermal management, and hardware security remain key 

concerns. However, innovations in hardware-aware algorithms, 

machine learning–assisted design automation, and 3D integrated 

circuits are addressing these limitations. As technology progresses, 

the integration of advanced signal processing with next-generation 

VLSI architectures will continue to drive scalable, energy-efficient, 

and intelligent digital systems for future applications. 

 

 

 

 

 

  

Dr.  K. Narsimha Reddy 
Assistant Professor 
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Global Biosecurity Crisis: The Rise of a 
Reengineered Zombie Virus 

 
In the near future, the world faces an unprecedented biosecurity crisis as 

a reengineered virus, informally termed the “Zombie Virus,” resurfaces 

with enhanced mutation capabilities. Unlike previous pandemics, this 

virus attacks the human nervous system, disrupting cognitive functions, 

motor control, and emotional regulation. Infected individuals exhibit 

aggressive behavior, loss of rational thinking, and delayed physical 

deterioration, triggering widespread panic and social collapse. Scientists 

believe the virus originated from a failed experiment involving neural 

regeneration and viral gene editing. 

The rapid transmission of the virus through airborne particles and 

physical contact overwhelms global healthcare systems within weeks. 

Governments impose emergency lockdowns, border closures, and 

military-controlled quarantine zones to slow the spread. However, 

misinformation and fear spread faster than the virus itself, leading to civil 

unrest and breakdown of public trust. Critical infrastructures such as 

power grids, communication networks, and food supply chains face 

severe disruptions. 

Advanced technologies such as artificial intelligence, genomic 

sequencing, and autonomous drones are deployed to track outbreaks, 

analyze mutations, and enforce containment measures. Despite these 

efforts, the virus continues to evolve, challenging existing vaccines and 

antiviral treatments. Ethical dilemmas arise as authorities debate 

extreme containment strategies to prevent human extinction. As 

humanity stands on the edge of survival, this crisis highlights the urgent 

need for global cooperation, responsible bioengineering practices, and 

resilient pandemic preparedness systems to confront future biological 

threats. 

 

 

Dr. Krishna Chaitanya 
Associate Professor 
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Smart Systems Powered by Artificial 
Intelligence and Machine Learning 

 
Artificial Intelligence (AI) and Machine Learning (ML) enable smart 
systems to imitate human intelligence by sensing their environment, 
analyzing large volumes of data, and making informed decisions. AI 
focuses on building systems capable of reasoning and problem-
solving, while ML allows these systems to learn from experience and 
improve performance over time. Techniques such as deep learning, 
neural networks, and reinforcement learning form the backbone of 
intelligent applications. 
 
Smart systems powered by AI and ML are widely used in applications 
such as speech recognition, facial authentication, recommendation 
systems, autonomous vehicles, and intelligent robotics. These systems 
continuously adapt to changing conditions, making them highly 
efficient and reliable. Their ability to process complex data in real 
time has made them essential in modern digital ecosystems. 
 
In Electronics and Communication Engineering, AI-driven smart 
systems enhance adaptive signal processing, cognitive radio 
networks, and intelligent antenna design. Machine learning 
algorithms optimize communication networks by predicting traffic 
patterns, reducing interference, and improving spectrum utilization. 
AI also supports fault detection and predictive maintenance in 
electronic systems, improving operational reliability. 
 
The future of AI-powered smart systems lies in increased autonomy, 
explainable intelligence, and ethical deployment. As hardware 
capabilities and data availability grow, these systems will become 
more integrated into daily life, driving innovation in healthcare, 
transportation, industry, and smart infrastructure. 
 

 Buddavaram Sheshaswi 
22881A0473 
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Real-World Applications of the Internet of 
Things (IoT) 

 
The Internet of Things (IoT) refers to a network of interconnected 
physical devices embedded with sensors, actuators, and communication 
interfaces that collect and exchange data over the internet. These devices 
enable seamless interaction between the physical and digital worlds, 
allowing real-time monitoring and automated control of systems. 
 
IoT applications are widely seen in smart homes, wearable health devices, 
industrial automation, and environmental monitoring. Smart 
thermostats, security systems, and health trackers enhance comfort and 
safety, while industrial IoT improves productivity through automated 
machinery and real-time equipment monitoring. 
 
In large-scale implementations, IoT plays a crucial role in smart cities, 
agriculture, and healthcare. Intelligent traffic management, smart 
parking systems, precision farming, and remote patient monitoring 
demonstrate how IoT enhances efficiency and resource utilization. These 
applications rely on robust communication networks and reliable data 
analytics. 
 
Despite its advantages, IoT faces challenges such as data security, 
interoperability, and power consumption. Advances in wireless 
communication, edge computing, and cybersecurity are addressing these 
issues, paving the way for scalable, secure, and energy-efficient IoT 
ecosystems. 

 

K Shravya Reddy 
22881A04F3 
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Practical Applications of Quantum 
Computing in Modern Technology 

Quantum computing introduces a fundamentally new approach to 

computation by leveraging quantum mechanical principles such as 

superposition and entanglement. Unlike classical bits, qubits can 

represent multiple states simultaneously, enabling parallel processing 

and faster computation for complex problems. 

Quantum computing has promising applications in cryptography, 

optimization, molecular simulation, and artificial intelligence. 

Quantum algorithms can solve complex mathematical problems more 

efficiently, supporting secure communication and advanced data 

analysis. 

In science and engineering, quantum computing accelerates drug 

discovery by simulating molecular interactions and supports climate 

modeling through complex simulations. Financial institutions also 

explore quantum algorithms for risk analysis and portfolio 

optimization. 

Although still in its developmental stage, quantum computing 

continues to advance through research in quantum hardware, error 

correction, and algorithm design. As the technology matures, it is 

expected to revolutionize computation and unlock new possibilities 

across industries. 

Next-gen battery technologies like solid-state and sodium-ion batteries 

will enhance EV efficiency.Ultra-fast charging infrastructure will 

make EVs more convenient and widely accessible.AI-driven battery 

management will improve performance, safety, and longevity. 

Sustainable recycling and eco-friendly materials will reduce 

environmental impact & cost 

 
 
 

Thatikonda Mahesh 
23885A0419 
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Chenna Meghana 
23881A0475 

Next-Generation Wireless 
Applications Using 5G and Beyond 

 
5G technology represents a major milestone in wireless 

communication by offering ultra-high data rates, extremely low 

latency, and massive device connectivity. These features enable next-

generation applications that require real-time communication and 

high reliability, such as autonomous vehicles and remote medical 

procedures. 

 

Key technologies behind 5G include massive MIMO, millimeter-wave 

communication, beamforming, and network slicing. These 

innovations improve spectral efficiency and allow customized 

network services for different applications, ranging from consumer 

broadband to mission-critical communication. 

 

In Electronics and Communication Engineering, 5G enables smart 

factories, intelligent transportation systems, and advanced 

multimedia services. Industrial automation and smart grids benefit 

from ultra-reliable and low-latency communication, ensuring precise 

control and monitoring. 

 

Beyond 5G, research is focused on 6G technologies that aim to 

integrate artificial intelligence, terahertz communication, and 

intelligent networking. Future wireless systems are expected to 

support holographic communication, immersive digital experiences, 

and global connectivity, redefining the future of communication. 
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(22881A04G8) 
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T Neha Kiran 
22881A04J5 
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Program Educational Objectives (PEOs): 

PEO1: Graduates will be able to foster continuing education with their existing knowledge in the field of 
Electronics and Communication Engineering. 
PEO2: Graduates will be able to evolve with the ever-changing global technological advancements and cater 
to the needs of the society. 
PEO3: Graduates will be able to demonstrate leadership skills to address issues in a responsive, ethical and 
innovative manner. 
PEO4:  Graduates will be able to excel in a career while contributing to the growth of their organization 
Program Outcomes (POs): 

PO1: Engineering Knowledge: Apply knowledge of mathematics, natural science, computing, 
engineering fundamentals and an engineering specialization as specified in WK1 to WK4 respectively 
to develop to the solution of complex engineering problems.  
PO2: Problem Analysis: Identify, formulate, review research literature and analyze complex 
engineering problems reaching substantiated conclusions with consideration for sustainable 
development. (WK1 to WK4) 
 PO3: Design/Development of Solutions: Design creative solutions for complex engineering 
problems and design/develop systems/components/processes to meet identified needs with 
consideration for the public health and safety, whole-life cost, net zero carbon, culture, society and 
environment as required. (WK5)  
PO4: Conduct Investigations of Complex Problems: Conduct investigations of complex engineering 
problems using research-based knowledge including design of experiments, modelling, analysis & 
interpretation of data to provide valid conclusions. (WK8). 
 PO5: Engineering Tool Usage: Create, select and apply appropriate techniques, resources and 
modern engineering & IT tools, including prediction and modelling recognizing their limitations to 
solve complex engineering problems. (WK2 and WK6)  
PO6: The Engineer and The World: Analyze and evaluate societal and environmental aspects while 
solving complex engineering problems for its impact on sustainability with reference to economy, 
health, safety, legal framework, culture and environment. (WK1, WK5, and WK7).  
PO7: Ethics: Apply ethical principles and commit to professional ethics, human values, diversity and 
inclusion; adhere to national & international laws. (WK9)  
PO8: Individual and Collaborative Team work: Function effectively as an individual, and as a 
member or leader in diverse/multi-disciplinary teams.  
PO9: Communication: Communicate effectively and inclusively within the engineering community 
and society at large, such as being able to comprehend and write effective reports and design 
documentation, make effective presentations considering cultural, language, and learning 
differences  
PO10: Project Management and Finance: Apply knowledge and understanding of engineering 
management principles and economic decision-making and apply these to one’s own work, as a 
member and leader in a team, and to manage projects and in multidisciplinary environments.  
PO11: Life-Long Learning: Recognize the need for, and have the preparation and ability for i) 
independent and life-long learning ii) adaptability to new and emerging technologies and iii) critical 
thinking in the broadest context of technological change. (WK8)  

Program Specific Outcomes (PSOs): 

PSO1: Apply the knowledge of domain-specific skill set for the design and analysis of components 
in VLSI and Embedded systems. 
PSO2: Demonstrate the technical competency and use appropriate techniques in the realization of 
advanced communication systems. 
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VISION AND MISSION 
 
 

VISION AND MISSION 
 

 

Vision of the College  

To be a pioneer institute and leader in engineering education to address societal needs 

through education and practice.  

 

Mission of the College  

• To adopt innovative student centric learning methods. 

•  To enhance professional and entrepreneurial skills through industry institute 

interaction. 

•  To train the students to meet dynamic needs of the society.   

• To promote research and continuing education.  

Quality Policy  

• We at Vardhaman College of Engineering, endeavor to uphold excellence in all 

spheres by adopting best practices in effort and effect.  

 

 
Vision and Mission of the Department: 

Vision: 

To produce competent engineers with social responsibility to address the global 

challenges in the field of Electronics and Communication Engineering. 

Mission 

• Promote active learning strategies to facilitate student centric learning. 

• Provide self-learning capabilities to enhance employability and entrepreneurial 

skills. 

• Inculcate human values and ethics to make learners sensitive towards societal 

issues. 

• Strengthen core competencies among the learners through experiential 

curriculum. 
 
 
 
 
 
 
 

 

www. vardhaman.org 


