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ABSTRACT

This chapter explores the cutting-​edge advancements in computer vision 
technologies that are revolutionizing autonomous drone navigation. As 
drones are increasingly deployed in diverse applications such as map-
ping, surveillance, search and rescue, and delivery services, the need for 
precise and reliable navigation systems is paramount. The chapter begins 
with an overview of the fundamental principles of computer vision and 
its role in enabling autonomous navigation. The integration of machine 
learning algorithms, such as convolutional neural networks (CNNs) and 
deep learning frameworks, is discussed, highlighting their impact on en-
hancing the accuracy and efficiency of drone navigation. Furthermore, the 
chapter examines practical applications of these techniques, showcasing 
real-​world scenarios where computer vision has significantly improved 
the performance of autonomous drones. Through this comprehensive ex-
amination, the chapter aims to provide valuable insights for researchers, 
engineers, and practitioners working to advance the field of autonomous 
drone navigation.

INTRODUCTION

Advancements in computer vision have revolutionized the field of 
autonomous drone navigation, allowing for more precise and efficient 
operations in dynamic environments. Drones can now navigate with great-
er autonomy by integrating key techniques like object detection, visual 
SLAM (Simultaneous Localization and Mapping), and deep learning-​based 
obstacle avoidance (Arafat et al. 2023). These techniques enable drones to 
recognize and avoid obstacles, map environments in real-​time, and adjust 
flight paths accordingly.

One of the most significant impacts is seen in agriculture, where drones 
can autonomously survey crops, and logistics, where they assist in package 
delivery. In defense, autonomous drones are used for surveillance and 
reconnaissance missions, offering enhanced safety and operational effi-
ciency. Using AI-​driven algorithms for real-​time data processing enables 
drones to make intelligent decisions, further expanding their application in 
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