
Chapter 20: Concepts of Computer Vision 

 

Introduction 

In today’s world, Artificial Intelligence (AI) is evolving at a rapid pace, and one of its most 
exciting and practical domains is Computer Vision. This technology enables machines to "see", 

analyze, and understand images and videos in a manner similar to human sight. From facial 
recognition systems in smartphones to medical imaging diagnostics and self-driving cars, 
Computer Vision is all around us. In this chapter, we’ll explore the fundamental concepts, 

techniques, applications, and tools of Computer Vision to give you a solid foundational 
understanding suitable for Class 10 level. 

 

20.1 What is Computer Vision? 

Computer Vision (CV) is a field of AI that trains computers to interpret and understand the 
visual world. It uses images, videos, and deep learning models to detect, classify, and respond to 
objects just like humans do using eyes and brain. 

Key Points: 

• Computer Vision allows machines to extract information from visual data. 

• It mimics human vision using algorithms and neural networks. 

• It’s a subfield of both AI and Machine Learning (ML). 

 

20.2 Human Vision vs Computer Vision 

Aspect Human Vision Computer Vision 

Processing Brain interprets signals from eyes Algorithm processes digital images 

Learning Learns from real-life experience Learns from datasets (images/videos) 

Adaptability Naturally adaptive Needs training and programming 

Speed Real-time Can be real-time or slower 

 

20.3 How Computer Vision Works 

Computer Vision works in a pipeline of stages: 

1. Image Acquisition 

• Capturing an image using a digital camera or sensor. 



2. Preprocessing 

• Enhancing image quality (removing noise, adjusting brightness, etc.). 

3. Feature Extraction 

• Detecting key points, edges, shapes, and textures. 

4. Object Detection / Classification 

• Identifying what object is in the image (e.g., dog, face, car). 

5. Interpretation and Decision Making 

• Based on recognition, performing an action (e.g., unlocking phone with face ID). 

 

20.4 Key Techniques in Computer Vision 

1. Image Classification 

• Categorizing an image into a predefined class. 

o Example: Is the image of a cat or a dog? 

2. Object Detection 

• Locating and identifying multiple objects within an image. 

o Example: Detecting faces in a group photo. 

3. Image Segmentation 

• Dividing an image into regions to understand it better. 

o Example: Separating foreground from background. 

4. Facial Recognition 

• Identifying or verifying a person using their facial features. 

o Used in surveillance, biometrics, mobile security. 

5. Optical Character Recognition (OCR) 

• Reading and converting text from images into editable form. 

o Used in scanning documents and receipts. 

 

20.5 Applications of Computer Vision 

1. Healthcare 

• Detecting diseases from medical scans (X-rays, MRIs). 



• Assisting surgeries using real-time imaging. 

2. Automotive 

• Used in self-driving cars to detect pedestrians, traffic signs, and other vehicles. 

3. Retail 

• Analyzing shopper behavior using CCTV. 

• Smart shelves and automated checkouts. 

4. Agriculture 

• Identifying crop diseases. 

• Monitoring plant growth and health. 

5. Security & Surveillance 

• Face recognition in public safety. 

• Automated intrusion detection. 

6. Education 

• AI-powered proctoring systems for online exams. 

• Reading handwritten answers using OCR. 

 

20.6 Tools and Libraries Used in Computer Vision 

1. OpenCV 

• Open-source library in Python/C++ for real-time CV tasks. 

• Example: Face detection, motion tracking. 

2. TensorFlow & PyTorch 

• Used for building deep learning models. 

• Enable advanced applications like autonomous driving. 

3. Scikit-Image 

• Python library for image processing. 

 

20.7 Computer Vision vs Image Processing 

Feature Computer Vision Image Processing 

Focus Understanding content Modifying/Improving image 

Goal Recognition, interpretation Enhancement, filtering 

Example Face recognition Removing noise from image 

 



20.8 Challenges in Computer Vision 

1. Lighting conditions: Poor lighting affects accuracy. 

2. Occlusion: Objects hiding parts of each other. 

3. Variability: Different poses, angles, backgrounds. 

4. Computational cost: Requires strong hardware and efficient algorithms. 

5. Privacy concerns: Especially in surveillance and facial recognition. 

 

20.9 Future of Computer Vision 

• AI-integrated robotics for real-time decision-making using vision. 

• AR/VR applications in education and entertainment. 

• Smart cities using traffic and crowd monitoring. 

• AI-powered shopping assistants and virtual trial rooms. 

 

Chapter Summary 

In this chapter, you’ve learned about Computer Vision, a fascinating and rapidly growing field 
of AI. We discussed how it compares with human vision, how it works through different stages, 
and the core techniques like image classification, object detection, OCR, and face 

recognition. You also explored its wide-ranging applications in industries such as healthcare, 

automotive, security, and retail. With tools like OpenCV, TensorFlow, and PyTorch, 
developers can build powerful CV systems. Though it comes with challenges like lighting, 

variability, and privacy, the future of Computer Vision is full of promising innovations. 

 


