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ECE 4460 Image Processing
Catalog Description

ECE 4460 Image Processing

Digital image acquisition, image enhancement and restoration, image compression, computer implementation and testing of image processing techniques. Students gain hands-on experience of complete image processing systems, including image acquisition, processing, and display through laboratory experiments. Each week lecture meets for 150 minutes and lab meets for 150 minutes. Prerequisites: ECE 3040 Signals and Systems.
Prerequisite by Topic

Programming in C++ and MATLAB 

Linear systems

Units and Contact Time

4 semester units. 3 units lecture (150 minutes), 1 unit lab (150 minutes).

Type

Elective for Students of Computer Engineering and Electrical Engineering.

Required Textbook

Digital Image Processing by Rafael C. Gonzalez and Richard E. Woods, Pearson Prentice Hall Publication, ISBN 0-13-168728-x, 978-0-13-168728-8.
Recommended Textbook and Other Supplementary Material

None

Coordinator(s)

Albert Cruz
Student Learning Outcomes

This one-semester first course is aimed at providing a firm foundation in Image Processing to students of Computer Engineering and Electrical Engineering.
This course covers student learning outcomes falling under the following ACM/IEEE Body of Knowledge topics:

CE-DSP3 Discrete Fourier transform 

CE-DSP6 Digital filters 

CE-DSP11 Image processing

Lecture Topics and Schedule
	Book Chapter
	Topics
	Week(s)

	1
	Introduction
	1

	2
	Elements of visual perception, light and the EM spectrum, image sensing and acquisition, image sampling and quantization, basic relationships between pixels, review of linear algebra
	1-2

	3
	Intensity transformation functions, histogram processing, histogram equalization, spatial filtering, smoothing spatial filters, sharpening spatial filters, fuzzy techniques for intensity transformation and spatial filtering
	3-4

	4
	Fourier transform and sampling theory, Discrete Fourier Transform of two variables, filtering in the frequency domain, smoothing in the frequency domain, sharpening in the frequency domain, selective filtering
	5-6

	5
	Noise models, spatial and frequency domain filtering, linear, position invariant degradation, estimating degradation function, inverse filtering, Wiener filtering, constrained least squares, geometric mean
	7-8

	6
	Color models, pseudo color image processing, color transformations, smoothing and sharpening in color
	9-10

	7
	Multiresolution expansion, wavelet transforms in one dimension, fast wavelet transform
	11-13

	8
	Compression fundamentals, compression methods (LZW, run length, block transform coding), digital image watermarking
	14-15


Design Content Description 

Not applicable to this course

Prepared By

Albert Cruz
Approval  

Approved by CEE/CS Department on August 30, 2016 

Effective Fall 2016

