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Preface 

The pursuit of knowledge is an ever-evolving journey that transcends 

disciplinary boundaries, fostering innovation, discovery, and transformation. This 

book, Engineering for Sustainability: Research, Innovation, and Impact, is a 

culmination of rigorous scholarly work aimed at bridging the gaps between diverse 

fields of study and presenting contemporary advancements that address real-world 

challenges. 

 The world is witnessing an unprecedented convergence of disciplines, where 

technology, science, engineering, and humanities interweave to create 

groundbreaking solutions. This book serves as a platform for showcasing 

interdisciplinary research that not only expands the theoretical understanding of 

various domains but also has practical implications for industry and society. 

 Each chapter in this book represents a significant contribution from esteemed 

researchers and experts, offering in-depth discussions on topics ranging from artificial 

intelligence and machine learning to sustainable energy, biomedical applications, and 

next-generation electronics. The contributors have meticulously explored the 

complexities of their respective fields, providing fresh insights, innovative 

methodologies, and thought-provoking discussions. 

 Our primary objective is to offer an invaluable resource for students, 

academicians, researchers, and industry professionals who seek to stay abreast of 

emerging trends and paradigm shifts in multidisciplinary research. By integrating 

diverse perspectives and methodologies, this book aims to inspire further inquiry and 

foster collaborative efforts in solving complex global challenges. 

 We extend our sincere gratitude to all the authors who contributed their 

expertise and knowledge to this volume. We also appreciate the unwavering support 

from Swami Vivekananda University, Kolkata, and the meticulous efforts of the 

reviewers who ensured the academic rigor of this publication. 

We hope that this book serves as a catalyst for further research and 

innovation, empowering readers to think beyond traditional boundaries and embrace 

the endless possibilities of transdisciplinary collaboration. 

 

Dr. Ranjan Kumar 
Dr. Arnab Das 

 



Engineering for Sustainability Research, Innovation....:   ISBN: 978-81-974962-9-5 RGRF 

v 

 

 

Acknowledgement 

 I extend our heartfelt gratitude to Swami Vivekananda University, Kolkata, 

India, for their unwavering support and encouragement during the creation of 

“Engineering for Sustainability: Research, Innovation, and Impact”. The university's 

commitment to advancing education and research has profoundly influenced the 

direction and scope of this work. 

 We are especially grateful for the collaborative environment, resources, and 

inspiration provided by Swami Vivekananda University, Kolkata. Their contributions 

have been pivotal in enabling us to explore and present the latest advancements and 

technologies spanning diverse fields of study. 

 It is our sincere hope that this book will serve as a valuable resource for the 

university and the wider academic community, reflecting our collective dedication to 

fostering knowledge, innovation, and academic excellence. 

 We also extend our deepest appreciation to the esteemed external reviewers 

for their meticulous evaluation and invaluable feedback. Their dedication to 

maintaining the highest scholarly standards has been instrumental in ensuring the 

academic rigor of this publication. 

 With sincere gratitude, 

 

 

Dr. Ranjan Kumar 

Dr. Arnab Das 

 



Engineering for Sustainability Research, Innovation....:   ISBN: 978-81-974962-9-5 RGRF 

vi 

 

 

Contents 
 

 

 

 

 

Preface iv 

Acknowledgement v 

Chapter 1 Machine Learning in Prostate Cancer Diagnosis: Progress 
and Clinical Integration 

Debasis Mondal 

01-04 

Chapter 2 CMOS Evolution: Historical Trends and Future Innovations 

Tanmay Sinha Roy 

05-18 

Chapter 3 Developing a Pseudo-Random Binary Sequence 
Generator Using VHDL 

Jayanta Mahata, Sunanda Debnath & Soumen Pal 

19-24 

Chapter 4 The Evolution of Object Detection and Tracking: From 
Classical Approaches to Deep Learning 

Sk Babul Akhtar 

25-36 

Chapter 5 Fiber Bragg Grating (FBG) Sensors: Principles, Uses, and 
Technological Breakthroughs 

Neelakshi Roy 

37-46 

Chapter 6 Analyzing CMOS NAND Gate Delays via Cadence 
Simulations 

Tomal Suvro Sannyashi 

47-51 

Chapter 7 Intelligent Traffic Signal Control: A Review of Adaptive 
Systems and Future Prospects 

Tomal Suvro Sannyashi 

52-57 

Chapter 8 Enhancing GPS Satellite Position and Velocity Estimation 
via Broadcast Ephemeris Data 

Sk Babul Akhtar 

58-70 

Chapter 9 Smart Electronic Mask: Integrated Health Monitoring for 
Infectious Disease Prevention 

Trisha Paul 

71-79 



Engineering for Sustainability Research, Innovation....:   ISBN: 978-81-974962-9-5 RGRF 

vii 

 

Chapter 10 Comparing SVM and CNN in Real-Time Face 
Recognition: A Performance Analysis 

Trisha Paul 

80-85 

Chapter 11 Harnessing Wind Energy: Emerging Challenges and 
Opportunities in Sustainable Power 

Ranjan Kumar 

86-92 

Chapter 12 Clustering-Based Forecasting of Emerging Infectious 
Diseases in India 

Sourav Malakar 

93-101 

Chapter 13 Artificial Intelligence in 3D Animation: Implementing 
Autodesk Maya Innovations 

Goutam Banerjee 

102-106 

Chapter 14 Sustainable Marine Energy: Mitigating Environmental 
Impacts of Ocean Power 

Arnab Das 

107-111 

Chapter 15 Assessing Agricultural Pollution Using In-Situ and 
Automated Analytical Techniques 

Avishek Adhikari 

112-116 

Chapter 16 Advancements in Breast Cancer Imaging Through 
Computational Techniques 

Shreya Adhikary 

117-125 

Chapter 17 Green Technology and IoT: A Sustainable Development 
Perspective 

Manish Kumar Dubey 

126-138 

Chapter 18 Fabrication and Thermoelectric Properties of Tellurium 
Nanotubes 

Shilpa Maity 

139-148 

Chapter 19 Planning Electric Vehicle Charging Infrastructure for Smart 
Cities 

Ayan Ghosh, Aritra Das, Sahanur Reja Parvej, Jayanta 
Mahata 

149-151 



Engineering for Sustainability Research, Innovation....:   ISBN: 978-81-974962-9-5 RGRF 

viii 

 

Chapter 20 Condition Monitoring in Power Systems: Online 
Assessment Techniques 

Rituparna Mukherjee 

159-160 

Chapter 21 AI and Machine Learning in Computational Fluid 
Dynamics: Revolutionizing Simulations 

Samrat Biswas 

161-166 

Chapter 22 Vehicle-to-Grid (V2G) Technology: Ensuring Energy 
Supply Security 

Rituparna Mitra 

167-176 

Chapter 23 Smart Agriculture: IoT-Based Innovations for Efficient 
Farming 

Debasish Das, Supriya Shaw, Pallab Debnath, Sanjana 
Maity, Soumen Das & Ranjan Kumar Mondal 

177-185 

Chapter 24 Electro Discharge Machining (EDM) of Glass: Techniques, 
Uses, and Challenges 

Soumak Bose 

186-196 

Chapter 25 AI and Machine Learning in Mathematical Modeling: 
Transforming Science and Engineering 

Suman Kumar Ghosh 

197-202 

Chapter 26 Low-Power Image Processing in Renewable Energy 
Systems 

Sumana Chakraborty 

203-207 

Chapter 27 Wind Farm Integration: Technical Challenges and Grid 
Compatibility 

Susmita Dhar Mukherjee 

208-217 

Chapter 28 AI in Power System Fault Detection and Diagnosis: A 
Review 

Suvraujjal Dutta 

218-232 

Chapter 29 Hydrogen’s Role in Reducing Diesel Engine Particulate 
Matter: Experimental Insights 

Sudipta Nath & Ranjan Kumar 

233-236 

 

⧫⧫ 


