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1.1 INTRODUCTION

In the rapidly evolving fields of image processing and computer vision,
the ability to effectively interpret and analyse visual data has become
increasingly crucial. These two fields, which share an intricate
relationship, have transformed the way machines perceive, understand,
and interact with the world around us. While image processing focuses
on manipulating and enhancing images for better clarity and usability,
computer vision involves the interpretation and understanding of visual
information to perform tasks such as recognition, classification, and
decision-making.

Over the past few decades, advancements in visual computing have
driven the development of systems that not only recognise objects and
scenes but also understand facial expressions, identify fingerprints, and
interpret dynamic visual data in real time. As technology continues to
permeate every aspect of our lives, visual data plays an essential role in
industries ranging from security and healthcare to entertainment and
augmented reality. The following themes are central to advancing the
state-of-the-art in image processing and computer vision:
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(1) Image Enhancement: Techniques for improving image quality,
particularly in biometric systems such as fingerprint enhancement
(e.g,, ridge structure clarity), iris recognition, and signature
verification under challenging conditions.

(2) Robust Feature Extraction: Innovative approaches to feature
extraction, such as triangle-based features for signature verification,
offer ways to improve accuracy while reducing reliance on
traditional methods.

(3) Recognition Systems: A comprehensive exploration of classification
techniques, including FEuclidean classifiers and voting-based
classifiers, to differentiate between genuine and forged signatures,
fingerprints, or faces.

Exciting intersections between image processing, computer vision,
and real-world applications such as biometrics, augmented reality, and
mobile computing. Through advanced techniques and innovative
methodologies, the chapters delve into the challenges and breakthroughs
in recognition, enhancement, and analysis of visual data, addressing
everything from face caricature to fingerprint enhancement and real-
time object recognition. Each chapter offers both theoretical insights
and practical solutions to problems that are key to improving accuracy,
efficiency, and reliability in visual computing

1.2 UNDERSTANDING THE BASICS

At the core of visual computing lies the relationship between image
processing and computer vision. While these two fields are often closely
related, both serve distinct purposes in the realm of visual data analysis.
Image processing refers to the manipulation and enhancement of an
image to improve its quality or extract relevant information. It involves
tasks like noise reduction, image sharpening, colour adjustments, and
feature extraction. The goal of image processing is primarily to prepare
visual data for further analysis or processing.
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On the other hand, computer vision goes a step further by
enabling machines to understand and interpret images and videos in
ways like human vision. It encompasses tasks such as object
recognition, motion tracking, scene reconstruction, and semantic
understanding. Through computer vision, systems can recognise
patterns, identify objects, and make decisions based on visual inputs,
mimicking human cognitive processes.

According to Parker (2010), while image processing is often a
prerequisite for computer vision (as it ensures that the images are clean
and feature-rich), computer vision builds on these processed images to
achieve higher-level tasks, such as object detection, scene recognition,
and automated decision-making,

1.2.1 Image Processing

Image processing refers to the set of techniques used to manipulate or
enhance an image to prepare it for further analysis. According to
Acharya and Ray (2005) it primarily focuses on improving the quality of
the image, making it suitable for more complex tasks like recognition or
interpretation. The key objective of image processing is to extract useful
information from an image or to enhance it in ways that make
subsequent operations more effective. Some common image processing
tasks include:

(1) Noise Reduction: Removing unwanted artefacts, distortions, or
random variations (often referred to as noise) in the image.

(2) Contrast and Brightness Adjustment: Enhancing the visibility of
features by modifying the image’s contrast or brightness.

(3) Edge Detection: Identifying boundaries within the image where
there is a sharp contrast between different regions, often used in
identifying objects or features.

(4) Image Smoothing: Reducing sharp edges or details in the image to
create a more uniform appearance.

(5) Image Resizing: Changing the dimensions of an image, either
enlarging or reducing it while preserving key features.



