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Preface 

 In an era where knowledge transcends traditional boundaries, interdisciplinary 

research has become the cornerstone of innovation. Innovations Across 

Disciplines: A Collection of Contemporary Research is a testament to this 

evolving landscape, bringing together pioneering studies from diverse academic 

fields. This book serves as a platform for scholars, researchers, and practitioners to 

explore the latest advancements that bridge disciplines and foster collaborative 

solutions to global challenges. 

 The compilation includes cutting-edge research in engineering, technology, 

environmental sciences, and emerging scientific frontiers. By integrating perspectives 

from multiple domains, it highlights how interdisciplinary approaches can drive 

innovation, enhance problem-solving capabilities, and contribute to sustainable 

development. Each chapter provides valuable insights into contemporary research 

trends, offering both theoretical foundations and practical applications. 

 This volume is intended to be a valuable resource for academics, industry 

professionals, and students who seek to expand their understanding of 

multidisciplinary research. It reflects the collective efforts of researchers dedicated to 

pushing the boundaries of knowledge and shaping the future of their respective fields. 

 We extend our deepest gratitude to all contributors for their dedication and 

insightful work. We also appreciate the unwavering support from Swami Vivekananda 

University, Kolkata. Special thanks are due to the editorial team and reviewers who 

ensured the highest academic standards for this publication. We hope this book 

inspires further collaboration and innovation across disciplines. 

 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. Ashes Banerjee 

 



Innovations Across Disciplines: A Collection of....:   ISBN: 978-81-975037-2-6 SSGRP 

v 

 

 

Acknowledgement 

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

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

“Innovations Across Disciplines: A Collection of Contemporary Research”. The 

university's dedication to fostering education and research has played a pivotal role in 

shaping the direction and scope of this work. Their commitment to academic 

excellence has provided an environment where innovation thrives, allowing us to 

explore and present groundbreaking advancements across multiple disciplines. 

 We are especially grateful for the collaborative atmosphere, state-of-the-art 

resources, and inspiration provided by Swami Vivekananda University, Kolkata. Their 

continuous efforts in promoting interdisciplinary research have been instrumental in 

bringing together diverse perspectives, enriching the knowledge contained within this 

volume. 

 We also extend our deepest appreciation to the esteemed external reviewers 

for their meticulous evaluation and invaluable feedback. Their expertise and 

commitment to maintaining the highest scholarly standards have significantly 

contributed to the academic rigor of this publication. 

 Finally, we acknowledge the dedication of all contributing authors, 

researchers, and editorial team members, whose efforts and passion have made this 

compilation possible. It is our sincere hope that this book serves as a valuable 

resource for scholars, students, and professionals, reflecting our shared commitment 

to fostering knowledge, innovation, and academic excellence. 

 With sincere gratitude. 

 

 

Dr. Ranjan Kumar  
Dr. Ashes Banerjee 



Innovations Across Disciplines: A Collection of....:   ISBN: 978-81-975037-2-6 SSGRP 

vi 

 

 

Contents 
 

 

 

 

 

Preface iv 

Acknowledgement v 

Chapter 1 Salinity Reduction of Canal Banks Using Vetiver 

Plantation 

Asitava Chakraborty & Debanjali Adhikary 

01-06 

Chapter 2 Nanotechnology Applications in Soil Mechanics: A Review 

Abir Sarkar 

07-09 

Chapter 3 Application of Geosynthetics and Pond Ash in Subgrade 

Improvement: A Comprehensive Review 

Rakesh Modak, Arbaaz Ali & Ashes Banerjee 

10-20 

Chapter 4 Performance Assessment of Self-Compacting Concrete: 

An Overview 

Arghyadip De & Avishek Adhikary 

21-24 

Chapter 5 Advancements in Contour Surveying: Revolutionizing 

Terrain Mapping for Civil Engineering 

Priyanka Halder 

25-30 

Chapter 6 Clayey Soil Stabilization with Lime and Waste Brick 

Powder 

Deep Prakashi & Sunil Priyadarshi 

31-36 

Chapter 7 Geotechnical Evaluation of a Dam Location 

Sushmita Ghosh 

37-55 



Innovations Across Disciplines: A Collection of....:   ISBN: 978-81-975037-2-6 SSGRP 

vii 

 

Chapter 8 Smart Traffic Light Control System using PLC in Smart 

Cities 

Sayan Dey, Sagar Das, Subhadip Das, Ashok Bera, 

Arkajyoti Hazra, Tapas Maity & Sudip Das 

56-61 

Chapter 9 An Overview of the Application of Machine Learning in 

Power System Studies 

Abhishek Dhar 

62-80 

Chapter 10 Distributed Control Strategies for Micro-Grid Management 

Rituparna Mitra 

81-84 

Chapter 11 Renewable Energy Sources' Incorporation into the Power 

Grid 

Rituparna Mukherjee 

85-95 

Chapter 12 Review of Power System Risk Assessment in Extreme 

Weather Scenarios 

Suryendu Dasgupta 

96-109 

Chapter 13 Solar Energy Harvesting for Off-Grid Applications: A 

Sustainable Solution for Remote Areas 

Aritras Chakraborty 

110-113 

Chapter 14 Lightweight Materials and Design for Electric Vehicle 

Batteries 

Avik Datta 

114-118 

Chapter 15 A Review of Battery Management Systems: Architectures, 

Technologies, and Challenges 

Titas Kumar Nag 

119-122 



Innovations Across Disciplines: A Collection of....:   ISBN: 978-81-975037-2-6 SSGRP 

viii 

 

Chapter 16 A Comparative Review of Artificial Neural Networks 

(ANNs) and Convolutional Neural Networks (CNNs) 

Suvraujjal Dutta 

123-131 

Chapter 17 An in-Depth Analysis of Internet of Things-Based Home 

Automation and Security 

Susmita Dhar Mukherjee 

132-147 

Chapter 18 Battery Charging Strategy Incorporating Awareness of 

Charging and Temperature Elevation Control 

Promit Kumar Saha 

148-154 

Chapter 19 Control Circuits: Advancements, Applications, and 

Challenges 

Sujoy Bhowmik 

155-160 

Chapter 20 A Comprehensive Study and Comparison Between 

Different Types of Controllers (Linear and Nonlinear) 

Parshan Bandopadhyay 

161-164 

Chapter 21 Quantum Dot-Enhanced Solar Cells: A Theoretical 

Efficiency Model 

Sourav Ghosh 

165-173 

Chapter 22 Advancements and Challenges in Smart Grid Technology: 

A Comprehensive Review 

Soumen Pal & Ayan Banik 

174-182 

 

⧫⧫ 


