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Preface

Welcome to your essential guide to unraveling the complexities of image processing. 
Whether you are a seasoned developer or a beginner exploring the world of Computer 
Vision, this book offers a comprehensive journey from the roots of Computer Vision to 
practical implementation. It goes beyond theory, offering professionals a practical roadmap 
for integrating Computer Vision into their projects. With detailed discussions, hands-on 
code examples, and a focus on applications such as face detection and object recognition, 
this guide is tailored for those aiming to excel in the dynamic landscape of computer 
vision applications.

Whether you are in machine learning, automation, or image analysis, this book equips 
you with the skills to revolutionize your approach to visual data. Each chapter provides 
practical insights and examples, fostering innovation and excellence in your endeavors. 
Stay ahead of the curve with "Computer Vision using OpenCV DNN". 

Chapter 1: Introduction to Computer Vision - traces the historical roots and the 
fundamental concepts that underpin Computer Vision.

Chapter 2: Basics of Imaging - dives into the essentials of imaging, laying the foundation 
for understanding image processing techniques.

Chapter 3: Challenges in Computer Vision - Explores the challenges and complexities 
encountered in real-world Computer Vision applications.

Chapter 4: Classical Solutions - delves into classical solutions, gaining insights into 
traditional approaches to image processing.

Chapter 5: Deep Learning and CNNs - Uncovers the power of deep learning and 
Convolutional Neural Networks (CNNs) in the context of Computer Vision.

Chapter 6: OpenCV DNN Module - Navigates the OpenCV DNN module, mastering its 
functionalities for efficient deep learning-based image processing.

Chapter 7: Modern Solutions for Image Classification - Elevates your skills by 
implementing modern solutions for image classification using Python and OpenCV.

Chapter 8: Modern Solutions for Object Detection - Discusses cutting-edge techniques 
for object detection, enhancing your ability to identify and locate objects in images.
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Chapter 9: Faces and Text - Delves into the fascinating realms of face detection and 
recognition, along with optical character recognition.

Chapter 10: Running the Code – Gives detailed instructions on how to setup the runtime 
environments needed to run the code provided in the book.

Chapter 11: End-to-end Demo - Concludes your journey with an end-to-end demonstration, 
bringing together the concepts learned throughout the book.
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Chapter 1
Introduction to 

Computer 
Vision

Introduction
In a world where computers and cameras communicate seamlessly, the discipline of 
computer vision emerges as a profound domain. Envision a scenario where your computer 
assumes the role of an astute companion with the remarkable ability to comprehend visual 
data, much akin to your comprehension of textual content. Computer vision, in essence, 
imparts the capacity to perceive and comprehend the world through the lens of images 
and videos. It is akin to the endowment of sight and cognitive faculties to your computing 
machine.

Imagine presenting your computer with an image portraying an endearing feline creature. 
The computer, although lacking the faculty of perception akin to a human, possesses the 
competence to process the pixel-level data and decipher patterns and structures. It can 
discern, for instance, that the presence of pointed ears, fine whiskers, and a luxuriant 
tail coalesce to form the distinctive visage of a cat. The mechanism underpinning this 
comprehension is none other than image processing.

Image processing embodies the arsenal of tools with which the computer perfects and 
enhances the visual information at its disposal. It can effectuate alterations such as color 
correction, noise reduction, or the refinement of edges, endowing the depicted cat with 
even greater clarity and visual appeal.
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Computer vision extends its capabilities beyond the identification of cats. It engenders 
awe-inspiring feats, including enabling autonomous vehicles to navigate roads and evade 
obstacles. It is proficient at tallying the human presence in a crowd and deciphering 
handwritten textual content. Furthermore, it furnishes invaluable assistance to medical 
practitioners in the identification of ailments from radiographic imagery, such as X-rays.

A noteworthy aspect of computer vision is its capacity for continuous learning and 
adaptation. Analogous to how human cognition improves with exposure and experience, 
computer vision is enhanced by accumulating additional data and knowledge. This dynamic 
field, steeped in innovation, imparts augmented intelligence and utility to technology 
across diverse domains, be it in the realms of healthcare, security, entertainment, or myriad 
other spheres. Computer vision, in its essence, bestows upon computers the precious gift 
of vision and comprehension, ushering in a realm brimming with possibilities.

Structure
The chapter will cover the following topics:

•	 History of computer imaging

•	 Retrieving information from images

•	 Image processing

•	 Representation

•	 Manipulation

•	 Flexibility

•	 Reproducibility

•	 Digital image processing

Objectives
The objective of this chapter is to introduce the contents discussed in later chapters. This 
chapter starts with a history of computer imaging and walks through image representation, 
processing, and manipulation. The chapter also introduces digital image processing and 
briefly explains the differences between digital and analog image processing.

History of computer imaging
The history of computer imaging is a fascinating journey that spans several decades. It 
has evolved from humble beginnings to become an integral part of our daily lives. Let us 
familiarize ourselves in detail with the history of computer imaging.
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The roots of computer imaging can be traced back to the 1950s when computers were in 
their infancy. Researchers began exploring the idea of using computers to process and 
generate images. One of the earliest milestones was the development of the Whirlwind 
computer at Massachusetts Institute of Technology (MIT), which could display simple 
graphics on a screen. In the 1960s, efforts to digitize images started to gain momentum. 
Researchers devised methods to convert photographs and other analog images into digital 
form. NASA played a significant role in advancing computer imaging technology by using 
digital images in space exploration and remote sensing. The 1970s saw the emergence 
of early computer graphics. The development of devices like the framebuffer allowed 
computers to display images directly on screens. Companies like Xerox PARC and Atari 
contributed to the growth of computer graphics, leading to the development of the first 
video games and interactive graphical user interfaces (GUIs). In the medical field, 
computer imaging found applications in areas like Computed Tomography (CT) and 
Magnetic Resonance Imaging (MRI), revolutionizing diagnostics. These technologies 
enabled doctors to visualize the human body's internal structures in previously impossible 
ways.

The advent of personal computers in the 1980s brought about desktop publishing. 
Applications like Adobe Photoshop and Adobe Illustrator revolutionized image 
editing and design. The field of computer vision gained momentum during this period. 
Researchers focused on teaching computers to interpret and understand images, laying 
the groundwork for facial recognition, object detection, and more. The 1990s saw the 
rise of digital photography with the introduction of consumer digital cameras. This 
technology made it easier for individuals to capture and share digital images. Advances in 
image sensors, image compression, and storage technologies played a pivotal role in the 
popularity of digital photography.

The entertainment industry embraced computer imaging for special effects in movies 
and the development of 3D animation in films like Toy Story by Pixar. Video games also 
evolved with increasingly realistic computer-generated imagery (CGI).

In recent years, deep learning and artificial intelligence have fueled significant 
advancements in computer imaging. convolutional neural networks (CNNs) have 
revolutionized image recognition and processing. Applications include self-driving cars, 
facial recognition, medical image analysis, and more.

Today, computer imaging is an integral part of numerous industries, from healthcare to 
entertainment, and it continues to evolve rapidly. With the growing influence of AI and 
machine learning, we can expect even more exciting developments in computer imaging 
in the years to come.

Retrieving information from images
The notion of data being stored in and extracted from images is a significant aspect of 
computer vision and image processing. Images have been used as carriers of hidden 


