
Table of Contents
Preface...................................................................................................................xv

Chapter 1
Seeds of Intelligence: Generative AI and the Rise of Collaborative Robots in
Agriculture 6.0.......................................................................................................... 1

Lingala Thirupathi, Sreenidhi Institute of Science and Technology, India
Mamatha Bontha, Keshav Memorial Engineering College, India
Ravi Aavula, Anurag University, India
K. Sreerama Murthy, Koneru Lakshmaiah Education Foundation, India
Vinay Kumar Nyatha, Sreenidhi Institute of Science and Technology, 

India
Santhosh Reddy Thuraga, Quantiphi, USA

Chapter 2
A Study on Integrating Generative AI and Collaborative Robots to Provide
Smart Agricultural Support................................................................................... 25

Sowmya Pasham, Botho University, Botswana
Jagadeshwari Puttanapura, University of South Alabama, USA
C. Kishor Kumar Reddy, Stanley College of Engineering and

Technology for Women, India
Shikha Khullar, Poornima University, India
Jothi Paranthaman, Botho University, Botswana

Chapter 3
Al-Driven Collaborative Robotics in Agriculture: Optimizing Soil and Crop
Yield........................................................................................................................57

Md. Shoeab Akhter, International University of Business Agriculture and
Technology, Bangladesh

Israt Jahan, East West University, Bangladesh
Mahima Tasnim, Underwood University, USA
M. Shohidullah Miah, International University of Business, Agriculture, 

and Technology, Bangladesh
A. J. M. Sirajul Karim, International University of Business, Agriculture, 

and Technology, Bangladesh



Chapter 4
Exploring the Technical Foundations and Integration Strategies of Generative
AI Within Collaborative Robotics Systems..........................................................89

Laya Billinty Varra, Stanley College of Engineering and Technology for 
Women, India

Jagadeshwari Puttanapura, University of South Alabama, USA
C. Kishor Kumar Reddy, Stanley College of Engineering and

Technology for Women, India
Shikha Khullar, Poornima University, India
Ghita Lazrek, Lab LIASSE, ENSA, Université Sidi Mohamed Ben

Abdellah, Fez, Morocco
Jothi Paranthaman, Botho University, Botswana

Chapter 5
Overcoming Modern Farming Challenges With Automation Technologies .... 111

Rupayan Roy, National Institute of Fashion Technology, Kannur, India 
Nambiar Arya Rajesh, National Institute of Fashion Technology,

Kannur, India
Ayona Padhi, National Institute of Fashion Technology, Kannur, India 
Mohana Priya R., National Institute of Fashion Technology, Kannur, 

India

Chapter 6
From Data to Harvest: How AI and loT Are Shaping the Future of Farming ... 141

Lingala Thirupathi, Sreenidhi Institute of Science and Technology, India 
Suman Dabbu, Osmania University, India
Manvitha Pola, Sreenidhi Institute of Science and Technology, India 
Shyam Sunder Pabboju, Mahatma Gandhi Institute of Technology, India
Deva Rajashekar, Anurag University, India
Hari Chandra Prasad Cheerla, Saint Louis University, USA

Chapter 7
Role of AI and loT in Smart Farming ................................................................. 169

G. Muthupandi, Chennai Institute of Technology, India
N. Rathinavel Subramanian, Chennai Institute of Technology, India
S. Jawagar, Chennai Institute of Technology, India 
Angamuthu A., Chennai Institute of Technology, India
S. Pavithra, Chennai Institute of Technology, India



Chapter 8
Generative AI in Practice: From Core Principles to Real-World Use............... 203

Basudha Dewan, Manipal University Jaipur, India
Sabyasachi Bhattacharyya, Barak Valley Engineering College, 

Residential Girls' Polytechnic, Golaghat, India
Ishu Sharma, Chandigarh Group of Colleges Jhanjeri, Mohali, India
Ehsan Sheybani, University of South Florida, Tampa, USA

Chapter 9
Agriculture 6.0: Advancing Intelligent and Sustainable Agriculture Through
the Convergence of loT and Machine Learning.................................................. 225

Madiha Munawar, Stanley College of Engineering and Technology for 
Women, India

T. Monika Singh, Annamalai University, India
Shugufta Fatima, Annamalai University, India
R. Madana Mohana, Stanley College of Engineering and Technology for 

Women, India
Anindya Nag, Northern University of Business and Technology, Khulna, 

Bangladesh

Chapter 10
Revolutionizing Agriculture and Industries With Smart Solutions: Case
Studies on the Transformative Impact of loT and Machine Learning ................257

Laya Billinty Varra, Stanley College of Engineering and Technology for 
Women, India

T. Monika Singh, Annamalai University, India
Shugufta Fatima, Annamalai University, India
B. V. Ramana Murthy, Stanley College of Engineering and Technology 

for Women, India
Hitesh Manapragada, California State University, USA

Chapter 11
Enhanced Semantic Segmentation for Identifying Plant Leaf Disease: A Deep
Learning Approach.............................................................................................. 281

N. Sasikaladevi, SASTRA University, India
S. Surekaa, SASTRA University, India
Dhivyabharathi A. J., SASTRA University, India



Chapter 12
Improving Soil Health and Crop Yields With Artificial Intelligence:
Innovations, Impacts, and Implementation..........................................................313

Ria Ghosh, University of Delhi, India
Rajeev Kumar, Independent Researcher, USA

Chapter 13
Innovations and Challenges in Smart Agriculture: A Case Study on loT and
Machine Learning Applications...........................................................................341

Jagadeshwari Puttanapura, University of South Alabama, USA
T. Monika Singh, Annamalai University, India
Shugufta Fatima, Annamalai University, India
R. Madana Mohana, Stanley College of Engineering and Technology for 

Women, India
Anindya Nag, Northern University of Business and Technology, Khulna, 

Bangladesh

Compilation of References...............................................................................373

About the Contributors.................................................................................... 417

Index 429


