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Course Content & Outline

Section 1: Introduction to Computer Vision and Image Processing

.What is computer vision? Applications and evolution

.Basics of digital images: pixels, color spaces, histograms

.Image filtering: smoothing, edge detection, thresholding

.Introduction to OpenCV and image processing libraries

.Lab: Apply filters and transformations to image datasets



Section 2: Feature Extraction and Object Recognition

Detecting edges, corners, and blobs using classical techniques (e.g., Canny, Harris, SIFT,
.(ORB

.Image descriptors and feature matching

.Object recognition using template matching and keypoints

.Use cases: industrial inspection, face detection, license plate recognition

.Workshop: Build a feature-based object detection app

Section 3: Real-Time Video Processing and Motion Analysis

.Capturing and processing live video streams
.Frame-by-frame analysis and frame differencing
.Background subtraction and motion detection algorithms
.Real-time object tracking using Kalman Filters and MeanShift

.Lab: Implement a motion tracking system with a live webcam

Section 4: Deep Learning for Visual Recognition

.(Introduction to convolutional neural networks (CNNs

.Training and deploying deep learning models for classification and detection
.(Real-time inference using pretrained models (YOLO, MobileNet, SSD
Integrating TensorFlow or PyTorch with OpenCV for video processing

.Demo: Real-time face mask detection or traffic sign recognition

Section 5: System Optimisation and Deployment

.Reducing latency and improving frame rate in real-time systems

.(Hardware acceleration with GPUs and edge devices (e.g., Jetson Nano, Raspberry Pi
.Managing memory and computation in video pipelines

.Exporting and deploying models in production environments

Final project: Design and present a real-time vision system tailored to an industry

.application
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