CSE 4205: Digital Image Processing
Credits: 3, Hours/Week: 3

Fundamentals of Image processing: What is Digital Image processing? Origins of image processing, Fundamental steps in image processing, Components of image processing, Elements of visual perception, Digital Image representation or simple image formation model, Problems and Applications of image processing, Image sampling and quantization, zooming and Shrinking digital image, Basic relationships between pixels, Neighbours of a pixel, adjacency, connectivity, regions and boundaries, distance measures, Linear and non-linear operations.
Image enhancement: Image enhancement is special domain: Image negative, log transformations, power-law transformations, Piecewise-linear transformation functions, contrast stretching, gray-level slicing, bi-plan slicing, Histogram processing, Histogram equalization, Histogram specification, Image subtraction, Image averaging, Basics of spatial filtering, smoothing special filters, Sharpening Special filters, Combining special enhancement methods.
Image enhancement in frequency domain: Introduction to the Fourier transform and the frequency domain, the two-dimensional DFT and its inverse, Filtering in the frequency domain: some basic properties of frequency domain, some basic filters and their properties, Correspondence between filtering in special and frequency domains, Smoothing frequency domain filters: ideal low-pass filter Butterworth low-pass filters, Gaussian low-pass filters, Sharpening frequency domain filters: ideal high pass filter, Butterworth high-pass filters, Gaussian high-pass filters, the laplacian in the frequency domain, Implementation.
Image Restoration: Model of the image degradation/ restoration process, Noise models.
Color Image processing: Color fundamentals, Color models: RGB color model, CMY and CMYK color model, HIS color model, converting colors from HIS to RGB, Pseudo-color Image processing, Intensity slicing, Gray-level to color transformations, Basics of full color image processing, Color Transformation, Smoothing and Sharpening, Color segmentation, color edge detection, Noise in color images, Color image compression
Image Compression: Preview, fundamentals, coding redundancy, inter-pixel redundancy, psycho-visual redundancy, Fidelty criteria, Image compression models, Error free compression, Huffman coding, Variable length coding, bit-plane coding. Morphological image processing: Preliminaries, Dilations and Erosion, Some basic morphological algorithms. Image segmentation: detection of discontinuous, point detection, line detection, edge detection, thresholding, region-based segmentation.
Matlab: Introduction, Interactive computing, Programming in MATLAB; Script and functions, Applications. Matlab toolboxes (User of); Digital Signal Processing and Image Processing.

Course objective
1) Basic knowledge of image processing.
2) To study the image processing.
3) To study image restoration.
4) To study the image compression.
Course Intended Learning Outcomes (CILOs) 
After studying this course, the student will able to:
1) Review the fundamental concepts of a digital image processing.
2) Analyze image in the frequency domain using various transforms.
3) Evaluate the technique image enhancement and image restoration.
4) Comparison different color image processing,
5) Interpret image compression.

Table 4.25: CSE4205 Program Learning Outcome and Course Outcome Mapping

	
	CO 1 
	CO 2 
	CO 3 
	CO 4 
	CO 5 

	PLO 1: Knowledge 
	
	
	
	
	

	PLO 2: Requirement Analysis 
	
	
	
	
	

	PLO 3: Problem Analysis 
	
	
	
	
	

	PLO 4: Design 
	
	
	
	
	

	PLO 5: Problem Solving 
	
	
	
	
	

	PLO 6: Implementation 
	
	
	
	
	

	PLO 7: Experiment and Analysis 
	
	
	
	
	

	PLO 8: Community Engagement & Engg.
	
	
	
	
	

	PLO 9: Teamwork 
	
	
	
	
	

	PLO 10: Communication 
	
	
	
	
	

	PLO 11: Self-Motivated
	
	
	
	
	

	PLO 12: Ethics 
	
	
	
	
	



Recommended Books:
	1.
	Rafeal C. Gonzalez & Richard E. Woods
	:
	Digital Image Processing

	2.
	Gordon E. Carlson
	:
	Signal and Linear System Analysis

	3.
	Rudra Pratap
	:
	Getting Started with Matlab V6



CSE 4206: Digital Image Processing LAB
Credits: 1.50, Hours/Week: 3

Laboratory works based on CSE 4205.

Course Objective:
· Learning the implementation tools of DIP
· Developing simple real-world applications using DIP tools

Course Intended Learning Outcomes (CILOs) 
After studying this course, the student will able to:

CLO1: Analyze and understand Image Processing tools.
CLO 2: Analyze real world images to implement application-based work.
CLO 3: Use MATLAB to analyse images.
CLO 4: Program and debug MATLAB codes.
CLO 5: Implement real world problems.

     Table 4.26: CSE4206 Program Learning Outcome and Course Outcome Mapping
	
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	
	
	
	
	
	

	PLO 1: Knowledge
	√
	
	√
	
	

	
	
	
	
	
	

	PLO 2: Requirement Analysis
	√
	√
	
	
	

	
	
	
	
	
	

	PLO 3: Problem Analysis
	√
	√
	√
	
	

	
	
	
	
	
	

	PLO 4: Design
	√
	√
	√
	
	

	
	
	
	
	
	

	PLO 5: Problem Solving
	
	√
	√
	√
	

	
	
	
	
	
	

	PLO 6: Implementation
	
	√
	√
	√
	√

	PLO 7: Experiment and Analysis
	
	
	√
	√
	√

	PLO 8: Community Engagement & Engg.
	
	
	
	
	√

	PLO 9: Teamwork
	
	
	
	
	

	PLO 10: Communication
	
	
	
	
	

	PLO 11: Self-Motivated
	
	
	
	
	√

	
	
	
	
	
	

	PLO 12: Ethics
	
	
	
	
	√
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