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Preface 

Artificial Intelligence (AI) has introduced a range of effective image processing tools 
that play a pivotal role in fortifying vision-based applications. The success of these 
applications hinges on the quality of input images, particularly those containing 
intricate textural details. The merit of an image is typically gauged through visible 
aspects such as illumination, color, and shapes, all of which can be adversely impacted 
by atmospheric factors like haze and uneven illumination. 

When haze particles are present, they impede the transmission of reflected light 
rays to the observer, resulting in an elevation of airlight and causing the image 
to exhibit a hazy appearance. Conversely, non-uniform illumination conditions 
contribute to a darkened depiction of the captured scene, leading to the obscuring of 
visible features. Consequently, image enhancement emerges as a crucial preliminary 
step, aiming to revive textural intricacies and refine image details. This enhance-
ment process proves indispensable in bolstering the resilience of vision-based appli-
cations, ensuring their optimal performance even in challenging environmental 
circumstances. 

This book provides a detailed explanation of AI algorithms for image dehazing 
and non-uniform illumination enhancement. It outlines unsupervised and supervised 
methods with their advantages and limitations. The structure of this book will be 
helpful for a reader first to understand the unsupervised methods considering the 
scenario when it is impractical to have a large set of datasets for training an AI 
algorithm for image enhancement. Since there have been extensive advancements 
in deep learning methods and the availability of resources, this book provides a 
detailed insight into the run-time and accuracy adjustments of deep learning-based 
AI algorithms to learn the pattern better while performing enhancement. It also 
introduces the fuzzy set theory-based decision-making tools to deal with uncertainties

v
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present in a digital image. The content presented in this book will open research 
pathways to increase the robustness of various vision-based applications like object 
detection, vehicle tracking, security, medical diagnostics, etc. 

Guwahati, India 
Kanpur, India 
2024 

Teena Sharma 
Nishchal K. Verma
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