
    i

Mastering  
Drone Technology with 

AI
A comprehensive guide to  

drone operations and techniques

Dr. Subhash K. Shinde  
Dr. Jyoti Sunil More  

Dr. Chaitrali Prasanna Chaudhari

                

www.bpbonline.com



ii      

First Edition 2025

Copyright © BPB Publications, India

ISBN: 978-93-65894-950

All Rights Reserved. No part of this publication may be reproduced, distributed or transmitted in 
any form or by any means or stored in a database or retrieval system, without the prior written 
permission of the publisher with the exception to the program listings which may be entered, 
stored and executed in a computer system, but they can not be reproduced by the means of 
publication, photocopy, recording, or by any electronic and mechanical means.

LIMITS OF LIABILITY AND DISCLAIMER OF WARRANTY
The information contained in this book is true to correct and the best of author’s and publisher’s  
knowledge. The author has made every effort to ensure the accuracy of these publications, but 
publisher cannot be held responsible for any loss or damage arising from any information in 
this book.

All trademarks referred to in the book are acknowledged as properties of their respective  
owners but BPB Publications cannot guarantee the accuracy of this information.

www.bpbonline.com



    iii

Dedicated to

My parents
My wife: Shilpa and My son: Krishna

    – Dr. Subhash K. Shinde

My parents
My husband: Sunil

 My daughter: Sai,  and My son: Harshwardhan
                 – Dr. Jyoti Sunil More

My parents
My husband: Prasanna,

My daughter: Shreya and My son: Sharv
                                                         – Dr. Chaitrali Prasanna Chaudhari



iv      

About the Authors

l Dr. Subhash K. Shinde, an accomplished Computer Engineer, is the Principal 
and Professor in the Department of Computer Engineering at Lokmanya Tilak 
College of Engineering, Navi Mumbai. He has completed his M.E. in Information 
Technology (1999) and PhD in Computer Science and Engineering (2012). He 
has more than 26 years experience in the field of academics, administration 
and research. He has published about 48 papers in International Journals and 
Conferences and has a copyright to his credit. He has also authored four books 
through reputed publishers. Under his supervision, 5 research scholars (PhD) and 
30 PG (ME) Students have successfully completed their degree from University of 
Mumbai. He has worked as Chairman, Board of Studies in Computer Engineering 
under Faculty of Technology, University of Mumbai, and Member of the Academic 
Council, BUTR, RRC, of University of Mumbai from July 2015 to September 2019. 
He has also contributed as Member of Board of Studies in Information Technology 
under Faculty of Science & Technology, Pune University from July 2015 to Aug 
2019. Currently he is a member of BoS in Computer Engineering under the Faculty 
of Science & Technology, University of Mumbai. He is a life member of Indian 
Society for Technical Education (ISTE), Computer Society of India (CSI) and 
International Association of Computer Science and Information Technology 
(ASCIT). He is a reviewer of reputed journals like IEEE Transactions, Science 
Direct, and Springer. He is actively involved with many autonomous colleges and 
Universities, in framing syllabi for UG and PG programmes and also contributing 
as an academic advisor.

l Dr. Jyoti Sunil More is a distinguished scholar and educator, holding a PhD in 
Computer Engineering, and currently serving as an Associate Professor in the 
Computer Engineering department at Fr. C. Rodrigues Institute of Technology in 
Navi Mumbai. With a career spanning over two decades, she has made remarkable 
contributions to the field of computer engineering and has played a pivotal role in 
shaping the minds of the next generation of engineers. She earned her bachelor's 
degree in Computer Science and Engineering in 1997 in Shivaji University. 
Continuing her pursuit of knowledge, she pursued her master's degree, obtaining 
an M. Tech. in Computer Engineering in 2006. The pinnacle of her academic 
journey was achieved in 2019 when she earned a PhD in Computer Engineering. 



    v

Her dissertation work contributed valuable insights and advancements to the 
field, and it exemplified her commitment to pushing the boundaries of knowledge 
and innovation.

She has authored many research articles in reputed journals and conferences and 
has reviewed many articles in Journals of repute. She has also worked as book 
reviewer for Data Structure (Marathi) in UGC’s initiative for translation of books 
in Indian languages. She has guided several UG and PG students for academic 
and research projects and is involved actively with research institutes like TIFR, 
Mumbai. She has worked in several Mumbai University Committees. She also 
extends her expertise to other Autonomous Institutes as Member of Board of 
studies for the syllabus framing and revisions. 

l Dr. Chaitrali Prasanna Chaudhari is an educator and a distinguished scholar, 
holding a Phd in Computer Engineering. She has over 23 years of teaching 
experience at both undergraduate and postgraduate levels, and currently working 
as an Assistant  Professor in the Department of Computer Science & Engineering 
(artificial intelligence and machine learning) at Lokmanya Tilak College of 
Engineering, Navi Mumbai, (MS), India. 

She earned her bachelor's degree in Computer Science and Engineering in 2001 
in Amravati University and master's degree, obtaining an M.E. in Computer 
Engineering in 2011, in University of Mumbai. The milestone of her academic 
journey was achieved in 2023 when she earned a PhD, a testament to years of 
dedication, research, and perseverance.  

Her academic expertise spans a diverse range of subjects within Computer 
Engineering, including database, networks, artificial intelligence, deep learning 
etc. She has demonstrated a profound commitment to advancing knowledge and 
innovation by publishing her research work in reputed journals and presenting 
at leading conferences. She has showcased notable contributions to her field, that 
includes the grant of an international patent, and authoring a book. She has been 
a reviewer for prestigious conferences and journals, where she has evaluated a 
wide range of scholarly articles.  She has guided many student projects and has 
been recognized with awards at several project presentations and conferences. 
Her research interests include the domain of artificial intelligence and machine 
learning, image processing,  natural language processing, blockchain and security, 
Unmanned Aerial Vehicles operations and Implementations.  



vi      

About the Reviewers

v Prayas Gupta is an accomplished technology and strategy consultant, holding 
certifications as a licensed drone pilot (DGCA) and a Disciplined Agile Scrum 
Master (PMI). He collaborates with enterprises to promote the adoption of 
emerging technologies such as drones, computer vision, AI, the metaverse, and 
AR/VR, driving innovation and growth. His passion for technology fuels his 
hands-on experimentation with these advanced tools. As an avid coder, Prayas 
enjoys working across diverse tech stacks, from backend to frontend development. 
Outside of his professional endeavors, he is enthusiastic about sports and drone 
piloting and is an active reader of non-fiction literature.

v Jason San Souci, a graduate of the US Air Force Academy with a Master of 
Engineering in Space Operations from the University of Colorado, is a leading 
figure in drone technology. With over twenty years as a remote sensing and 
GIS scientist, Jason is committed to making drones accessible and engaging for 
everyone.

As Enterprise Drone Architect at Cognizant, he advances critical infrastructure 
inspections and creates innovative drone solutions. At Blue Nose Aerial Imaging, 
he is the Drone Doctor, ensuring top-notch drone mapping. As co-founder of 
Neurodiversity Works, Jason has led thousands of drone missions, using his 
expertise to educate and inspire.

Certified as an ASPRS UAS Mapping Scientist, GIS Professional, and more, Jason 
also hosts the podcast Do You Know Drones? where he simplifies drone technology 
for all audiences. Jason’s mission is clear: to bridge the gap between advanced 
drone technology and the public, making the aerial wonders of tomorrow 
accessible today.



    vii

Acknowledgements

Writing a book is a collaborative effort, and "Mastering Drone Technology with AI" 
would not have been possible without the support, guidance, and encouragement of 
many individuals and organizations. We would like to express gratitude towards the 
management of LTJSS’ Lokmanya Tilak College of Engineering, Koparkhairane and Agnel 
Charities’ Fr. C. Rodrigues Institute of Technology, Vashi for their kind support in this 
endeavor.

First and foremost, we would like to express our deepest gratitude to our family and 
friends for their unwavering support and understanding throughout this journey. 

We are immensely grateful to BPB Publications for their guidance and expertise in 
bringing this book to fruition. Their support and assistance were invaluable in navigating 
the complexities of the publishing process.

We would also like to acknowledge the reviewers, technical experts, and editors who 
provided valuable feedback and contributed to the refinement of this manuscript. Their 
insights and suggestions have significantly enhanced the quality of the book.

Finally, we are thankful to our readers, whose curiosity and enthusiasm for learning 
continue to motivate us. We hope this book serves as a valuable resource in your journey 
to mastering drone technology.

Thank you all for being a part of this endeavor.



viii      

Preface

In recent years, drone technology has rapidly grown from a niche hobbyist activity to a 
transformational tool in a variety of businesses. Drones are changing the way we perceive 
and interact with the world in fields as diverse as agriculture and real estate, filmmaking, 
and emergency services. As these adaptable gadgets' capabilities grow, mastering drone 
technology becomes not only advantageous but also necessary for both professionals and fans. 

The concept for "Mastering Drone Technology with AI" arose from our mutual enthusiasm 
for innovation and our desire to make this exciting technology available to a wider 
audience. This book seeks to provide a complete reference that covers the foundations 
of drone operation, goes into advanced applications, and investigates the ethical and 
regulatory issues associated with their use.

Throughout this book, we have attempted to communicate complex topics in a 
straightforward and engaging manner, backed up with real-world examples and case 
studies. Whether you're a newbie hoping to learn the fundamentals or an experienced 
operator looking to broaden your knowledge, this book will provide you with the skills 
and insights you need to fully realize the promise of drones. 

As you engage on this adventure, you will discover the endless possibilities that drones 
present, as well as the unique solutions they provide to today's concerns. We hope that 
this book will encourage you to broaden your horizons and contribute to the continued 
progress of this fascinating field.

We are excited to share this book with you and look forward to getting your feedback as to 
how you use the knowledge contained within the book to create, innovate, and positively 
impact the world.

Welcome to the world of drones.

Chapter 1: Introduction to drones

By the end of this chapter, you will be able to understand the scope and the significance to 
study drone technology. This chapter will give you an in-depth understanding of UAVs, 
the features, evolution of drones and technologies, etc. which will eventually help the 
readers to form a strong foundation and develop their own independent strategies to 
design a drone. Our objective is to make the readers aware of all the basics required to 
understand the underlying technology.
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Chapter 2: Drone/UAV Design and Development

This chapter of the book will cover the essential design parameters, design methods and 
critical components of drone development. The general architecture of a drone design, 
and framework for a delivery drone is presented. The functionalities of a drone, various 
design challenges and solutions, communication technologies as well as key enabling 
technologies for drones are discussed. Also, the potential hazards, emerging research areas 
and future scope is presented. Thus, after reading this chapter the reader will get insights 
of the basics of UAV design and development.

Chapter 3: Quadrotors and Drone Programming

This chapter of the book will cover the basics of quadrotors and its various aspects 
such as, kinematics, dynamics, etc. We then present the open-source flight stack, drone 
programming, simulation, etc. This chapter will help the readers acquire a strong 
foundation in programming languages commonly used in drone development, such as 
Python, C++, or others depending on the platform and software stack you choose, explore 
popular autopilot systems like PX4 or ArduPilot and understand their architecture, learn 
how to configure, and program autopilots to execute autonomous flight missions, etc.

Chapter 4: Drone Operations Optimizations

This chapter presents  a structured approach that helps in understanding the multifaceted 
nature of drone technology by discussing the affecting factors for drone noise, technological 
challenges in noise reduction and the solutions. The concepts of  acoustical modeling, 
psychoacoustic metrics, noise mapping and Augmented Reality (AR) for drone air 
traffic management are presented. Workplace safety regulations, significance of an Indian 
legal framework for drone technology, guidelines for drone operations along with drone 
industry benchmarks and legal aspects of drone technology are also discussed. Overall 
,the chapter helps in understanding the multifaceted nature of drone technology in the 
context of noise management and regulatory aspects. 

Chapter 5: AI Integration in Drone Technology

This chapter will cover how to leverage the power of AI in drone technology to get an 
enhanced environment in terms of technology. We will start with identifying the need to 
analyze the significance of AI in drone technology and continue to discuss the impact of AI 
and ML techniques on drones. Further, we explain data analysis and modeling for drone 
communications as well as the operational and other challenges and the future scope.

Chapter 6: Drone Security

This chapter focuses on the issues and security challenges of drone communications. 
Possible threats, attacks, and countermeasures are discussed. Various safety and privacy 
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concerns are stated, and the need for security or policy standardization is emphasized. 
Also, a smart cyber security-enabled framework is presented for IoT-empowered drones.

Chapter 7: Drones for Environmental Science

This chapter will discuss how to leverage drone technology in the domain of environmental 
science. We will be looking at various domains of environmental science and cover various 
aspects like air and water quality, climate change, etcetera, which directly or indirectly 
create a large impact on the environment and, in turn, on society and economics. 

Chapter 8: Drones for Smart Cities

By the end of this chapter, the reader will be able to understand that smart city is an 
application of IoT.  However, the concept of smart city is still evolving and due to  
economic, technological, and governing obstructions, it is not mainstreamed throughout 
the globe. Therefore, this chapter aims to present the essence of smart cities by briefing 
the introduction of smart cities, followed by components, features and characteristics, 
IoT solutions for smart cities, challenges, and some use cases describing the use of drone 
technology in designing smart cities.

Chapter 9: Case Studies of Drone Applications

This chapter will go over how drone technology can help solve problems in the real 
world. Drones are becoming incredibly useful tools with a wide range of uses in different 
industries. They are changing industries and how activities are completed. Unmanned 
aerial vehicles, or UAVs, have evolved from their military roots to become vital tools 
in various civilian applications, including construction, agriculture, disaster relief, and 
healthcare. This investigation explores the various and inventive uses of drones through 
several case studies, demonstrating how they affect productivity, security, and problem-
solving in several industries.

Chapter 10: Future Trends in Drone Technology

The upcoming developments in drone technology are covered in this chapter. It is critical 
to analyze current drone trends to forecast future developments, direct research, and 
obtain a competitive advantage. Businesses may efficiently manage regulatory concerns, 
identify emerging possibilities, and customize offers by having a thorough understanding 
of these developments. Workforce development and sustainable practices are fostered by 
collaboration and innovation. All things considered, examining current patterns enables 
well-informed choices while negotiating the ever-changing field of drone technology.
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Introduction
This chapter will cover the basics of drones, their brief history and evolution, and so on. We 
will then present the basic concepts of Unmanned Aerial Vehicles (UAVs), alternatively 
termed drones, the fundamentals of drones, key components, specifications, and the basic 
technologies associated with drones. 

The information and communication industry is the basic industry for constructing 
national information and providing network and information services. As the most active, 
widely used, and influential technology field globally, network information technology is 
an important foundation and key support for economic and social development, with a 
strategic and pioneering position. 

Embarking on the journey of learning drone technology holds the promise of excitement 
and fulfillment. Whether your focus lies in recreational flying, exploring commercial 
applications, or actively contributing to the advancement of drone technology, establishing 
clear objectives serves as a valuable compass, directing your path of learning.

Structure
The chapter covers the following topics:

• Background

Chapter 1
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• Need for studying drones
• Types of MAVs
•  The fundamentals of a drone
• Drone features
• Classification of drones
• Technologies used in drones
• Types of drones
• Drone swarms
• Autonomous drones 

Objectives
By the end of this chapter, you will understand the scope and significance of studying 
drone technology. This chapter will give you an in-depth understanding of UAVs, their 
features, the evolution of drones and technologies, and so on. This will eventually help 
the readers form a strong foundation and develop their own independent strategies for 
designing a drone. Our objective is to make the readers aware of all the basics required to 
understand the underlying technology.

Background
With the rapid development of the Internet, the Internet of Things, cloud computing, 
big data, artificial intelligence, and other technologies, the content of the information 
and communications industry has been constantly enriched, extending from traditional 
telecommunications and Internet services to new forms of business such as the Internet of 
Things. 

The use of Unmanned Aerial Systems (UAS) has increased constantly over the past several 
decades. Initially, the military made UAS popular for Reconnaissance, Intelligence, 
Surveillance, and Target Acquisition (RISTA) applications. Nowadays, UAS are used for 
everything from crop surveys to photography or filmmaking.

UAS includes the UAV (or drone), the person controlling the flight from the ground, and 
the system connecting both. UAV is a component of the UAS and refers to the vehicle/
aircraft itself. During the First World War, auto vehicles were developed in Britain and the 
USA. Britain tested a small radio-controlled aircraft named Aerial Target in March 1917. The 
American aerial torpedo, Kettering Bug, first flew in October 1918. Despite the promising 
performance in flight tests, neither were used operationally during the war. In 1935, the 
British produced several radio-controlled aircraft for training purposes. The term drone, 
for pilotless aircraft, is inspired by one of these models, the DH.82B Queen Bee.


