Chapter 19: Applications of Computer Vision

Introduction

Computer Vision (CV) is a branch of Artificial Intelligence that enables machines to interpret
and make decisions based on visual data—images and videos—just like humans. From face
unlock on smartphones to self-driving cars, computer vision has rapidly entered our daily lives.

This chapter explores the real-world applications of Computer Vision, how it enhances
efficiency, and the industries that have adopted CV to solve real problems. Understanding these
applications will help students visualize how Al is shaping the future and why learning it is
relevant in the modern world.

19.1 Face Recognition

« What is it?

Face recognition is a CV technique used to identify or verify a person using their facial features.

« Where is it used?

e Smartphone face unlock
e Attendance systems in schools and offices
e Airport security (e.g., passport control)

</ Benefits

e Contactless identification
e Fast and accurate authentication
e Enhances security

19.2 Object Detection and Classification
</ What is it?

Object detection involves identifying objects in images or videos and classifying them into
predefined categories (e.g., people, cars, animals).
< Applications

e Surveillance systems
e Self-driving cars



e Inventory management in retail
</ How it works?

The system uses pre-trained models to detect objects and draw bounding boxes around them,
labeling each object type.

19.3 Optical Character Recognition (OCR)
7 What is it?

OCR is the technology used to convert different types of documents (scanned papers, PDFs,
images) into editable and searchable text.

7 Applications

¢ Digitizing books and historical documents
e Automatic number plate recognition
e Invoice processing in businesses

</ Tools Used
Tesseract OCR, Google Vision API

19.4 Autonomous Vehicles

< Whatis it?

Self-driving cars use computer vision to "see" the road, traffic signals, pedestrians, and other
vehicles.

</ Functions Powered by CV

e Lane detection
e Obstacle avoidance
e Traffic sign recognition

</ Benefits

e Reduces human error
e Enhances road safety
e Provides mobility for people who can't drive




19.5 Medical Imaging and Diagnosis
</ Use in Healthcare

CV systems help doctors diagnose diseases from medical images such as X-rays, MRIs, and CT
scans.

< Applications

e Detecting tumors or fractures
e Analyzing blood samples
e Monitoring patient health in real time

</ Benefits

e Faster diagnosis
e Reduced human error
e Assists doctors in decision-making

19.6 Retail and E-commerce

< Applications

e Virtual try-ons (e.g., try glasses or clothes online using a camera)
e Customer behavior analysis
e Automated checkout systems (e.g., Amazon Go)

«/ Benefits

e Personalized shopping experience
e Inventory management
e Reduces manpower

19.7 Agriculture

</ CV Applicationsin Farming

e Monitoring crop health using drone images
e Identifying pests or diseases
e Sorting and grading produce

</ Benefits

e Improved yield
e Reduced pesticide use
¢ Real-time crop insights



19.8 Manufacturing and Quality Control
7 Applications

e ldentifying defects on production lines
e Counting products
e Monitoring equipment safety

«/ Benefits

e Increased efficiency
e Reduced human inspection errors
e Ensures high-quality output

19.9 Gaming and Augmented Reality
< Applications

e Motion capture in gaming (e.g., body or hand movement detection)
e Face tracking in AR filters (Snapchat, Instagram)
e Immersive gaming experiences using gesture recognition

19.10 Disaster Management and Environment Monitoring

7 Applications

o Identifying areas affected by floods or fires using satellite images
e Tracking pollution levels
e Wildlife monitoring via camera traps

Summary

Computer Vision is revolutionizing various industries by enabling machines to understand and
interpret visual information. Whether it's helping doctors diagnose diseases, making roads safer
with self-driving cars, or making shopping experiences more personalized, the applications of
CV are vast and impactful.

Key Takeaways:

e CV enables machines to analyze images and videos.
e |tiswidely used in face recognition, healthcare, retail, manufacturing, and agriculture.
e The use of CV enhances speed, accuracy, and efficiency across sectors.



By learning about these applications, students can better understand how Al and CV are shaping
the present and future world.




