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中南财经政法大学课程教学大纲

Course Syllabus of

Zhongnan University of Economics and Law

	Course Title: Convergence of Edge Computing and Artificial Intelligence

	Course Code
	41143018
	Semester
	Autumn

	Teaching Hours
	48
	Credits
	3

	Prerequisites
	Advanced mathematics

	Instructor Information

	Name
	Ding Xiaoying
	Email
	dingxiaoying@zuel.edu.cn

	Institute
	School of Information and Security Engineering

	Applicable Object
	International Students

	Course Objectives
	By learning this course, students should master the basic concepts of digital image processing, the principles and the methods. Understanding the process of the digital image acquisition, familiar with different processing methods of digital image, digital image transform, enhancement, restoration, coding based operation, segmentation and binarization. Knowing the characteristics of different methods of digital image processing. Understanding the application of digital image processing technology in daily production and life.
Course objectives:

1. Learning and understanding the composition and application of digital image processing system;

2. Understanding basic digital image processing methods;

3. Starting digital image processing practice and understanding the characteristics of different processing methods.


	Course Description

(200 words)
	This course is an important course for the majors of internet of things, perceptual computing and security management. Through the study of this course, students can initially master the basic concepts, principles, technologies and methods of digital image processing, which will lay a solid foundation for the future study in the field of intelligent perception and computer vision. This course will start from the acquisition of digital image, focus on image transformation, enhancement, restoration, coding, segmentation and binarization processing and other issues. For each digital image processing problem, a detailed introduction of the problem will be provided. Meanwhile, this course will conduct in-depth analysis based on actual cases, guide students to do some practice, and cultivate students' innovation ability and teamwork ability. 
    Students will conduct in-class discussions and conduct experiments related to the course in groups. They will be asked to analyze the results of digital image processing, write experimental reports and discuss experimental results. The results of the course experiment will be presented in class to explain the experiment process and student’s questions toward the course will be answered. The class discussion will focus on the latest research hotspots in the field of digital image processing, linking theory with practice and expanding students' horizons.


	Assessment Methods
	Thesis 80%+in-class performance 20%


	Textbooks and References
	Textbook：
Rafael C. Gonzalez / Richard E. Woods. Digital Image Processing (3rd Edition)

References:

1、 Fundamentals of Digital Image Processing by Anil Jain.K

2、 The Second Edition of Computer Vision – A First Course by Boyle and Thomas
3、 Image Processing by Sid Ahmed

4、 Digital Image Processing by Kenneth R Castleman

5、 Machine Vision by Kasturi, Jain, and Schunk


	Course planning

	Chapter 1
	Introduction I

1. Concepts of digital image processing; 

2. The relationship between the content of digital image processing and other related disciplines; 

3. Overview of digital image processing system.

	Chapter 2 
	Introduction II

1.The characteristics of digital image processing and its application; 

2. The principle of human vision.

	Chapter 3
	Image transformation:

1. Two-dimensional linear displacement invariant system; 

2. Fourier transform; 
3. Wavelet transform.

	Chapter 4
	Image enhancement I:

1. Point calculations; 

2. Spatial domain smoothing; 

3. Spatial domain sharpening.

	Chapter 5
	Image enhancement II:

1. Frequency domain enhancement;

2. Color systems;

3. Color enhancement.

	Chapter 6
	Image restoration and reconstruction I:

1. Degradation model; 

2. Algebraic recovery method; 

3. Frequency domain recovery method.

	Chapter 7
	Image restoration and reconstruction II:

1. Geometric correction; 

2. Image reconstruction;
3. Reconstruction practice.

	Chapter 8
	Image coding and compression I:

1. Image fidelity criterion; 

2. Statistical coding method; 

3. Predictive coding.

	Chapter 9
	Image coding and compression II:

1. Orthogonal transformation coding; 

2. Introduction to international standards of JPEG;
3. Introduction to international standards of MPEG.

	Chapter 10
	Image segmentation I:

1. Edge detection operator; 

2. Edge tracking; 

3. Hough transform line detection method.


	Chapter 11
	Image segmentation I:

1. Regional segmentation;
2. Regional growth;

3. Image segmentation practice.

	Chapter 12
	Binary image processing and shape analysis:

1. The connectivity and distance of binary images; 

2. Deformation operation of binary image connection component; 

3. Shape feature extraction and analysis; 

4. Relationship description.


