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Course name:  Digital Image Processing 
Teaching medium: English
A. COURSE DESCRIPTION

3 credit, 60 School Hours, the 5th Semester etc.

Course Description:

Digital Image Processing is a compulsory course for Computer Science and Technology majors. This course focuses on the study of digital image processing methods. It uses bilingual teaching to cultivate students to solve practical problems through the way based on the basic knowledge they have learned. While requiring a broadening of professional knowledge to lay a solid theoretical foundation for more research and development in the field of computer vision, pattern recognition, etc. The main tasks of this course are to learn the basic concepts, fundamental principles, implementation methods and practical techniques of digital image processing, and to be able to apply these basic methods to develop digital image processing systems, and to lay the theoretical foundation for learning new methods of image processing.

B. METHOD OF INSTRUCTION


Chapter 1 Lecture and presentation methods
Chapter 2 Lecture and research-based teaching methods

Chapter 3 Lecture, discussion and demonstration methods

Chapter 4 Lecture and research-based teaching methods

Chapter 5 Lecture and research-based teaching methods

Chapter 6 Lecture, discussion and demonstration methods

Chapter 7 Lecture, discussion and demonstration methods

C.  COURSE OBJECTIVES (five or six objectives; general but comprehensive)
Objective 1: Through this course, the students will can properly understand and master the basic concepts, basic principles, functions and roles of digital image processing. The students will also can use the methods and techniques of image processing proficiently.
Objective 2: To be able to use the image processing development platform proficiently. It is necessary to improve practical hands-on ability and innovation ability. The students should use the Internet to consult the literature related to the latest research hotspots in image processing. The teaching of this course should include cultivate and enhance students' creative awareness and innovative thinking.
D.  COURSE TOPICS/UNITS AND DATES

Chapter 1: Overview

1. The development of digital image processing

2. Images, their representation, display, storage and inter-pixel relationships

3. Image technology and applications
Chapter 2: Fundamentals of Digital Image Processing

1. Overview

2. Digital image processing system

3. The relationship between image and vision
Chapter 3: Spatial Domain Image Enhancement

1. Overview of image enhancement techniques

2. Single-pixel-based spatial domain enhancement methods

3. Multi-pixel-based spatial domain enhancement methods (spatial domain filtering)
Chapter 4: Frequency Domain Image Enhancement

1. Overview

2. Fourier transform

3. Low-pass filtering

4. High-pass filtering
Chapter 5: Image segmentation

1. Definition of image segmentation

2. The basic methods of image segmentation

3. Threshold segmentation

4. Edge detection

5. Region segmentation
Chapter 6: morphological processing

1. Overview

2. Erosion, expansion, open and closed operations
Chapter 7: Image feature description and image recognition

1. Image target expression

2. Boundary description

3. Region descriptors

4. Morphological description

5. Principal component description

6. Common image classification methods

Allocation of Class Hours and Teaching Methods
	Chapter (fill 

in order)
	Teaching format and allocation of hours

	
	Class teaching
	Experiment
	Subtotal

	Chapter 1
	2
	2
	4

	Chapter 2
	2
	2
	4

	Chapter 3
	4
	4
	8

	Chapter 4
	4
	4
	8

	Chapter 5
	6
	6
	12

	Chapter 6
	6
	6
	12

	Chapter 7
	8
	8
	16

	Total
	32
	32
	64


Laboratory Projects Offered in This Course
	Number
	Name of experimental project
	Class hours
	Type
	Requirements
	Supported course objectives

	1
	Basic operations of

image processing
	4
	Validation
	Must-do
	Course Objectives 1 and 2

	    2
	Image enhancement
	4
	Validation
	Must-do
	Course Objectives 1 and 2

	3
	Image segmentation
	4
	Validation
	Must-do
	Course Objectives 1 and 2

	4
	Morphological processing
	2
	Validation
	Must-do
	Course Objectives 1 and 2

	5
	Image description and classification
	4
	Validation
	Must-do
	Course Objectives 1 and 2


E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required): Digital Image Processing: English Edition, (US) by Rafael C. Gonzalez, (US) by Richard E. Woods, Electronic Industries Press, 2017, 3rd edition  
Supplies and/or tools: matlab


	Appraisal methods or approaches
	Assessment requirements
	Assessment weightings
	Support course objectives

	Ordinary Performance
	Release relevant topics for students to discuss and then score about it. Release relevant practice topics for students to practice them and then test knowledge mastery in the class. If someone has unexcused absences account for more than 1/3 of the total class time, it will result in a failing grade overall.
	10%
	Course Objective 1

Course Objective 2

	Major Assignment
	The students will be tested on their ability to design problem-solving objectives, technical solutions and literature writing skills.
	50%
	Course Objective 1

Course Objective 2

	Ordinary Work
	Post-class assignments: it is mainly to test students' mastery of the online learning knowledge, including theoretical and related knowledge verification

Completion of 5 experiments: it is mainly to examine the students’ ability about designing objectives of problem solving and to design technical solutions as well as the ability to correlate and analyze experimental results.
	40%
	Course Objective 1

Course Objective 2

	Total
	
	100%
	


F. GRADING PLAN
G. COURSE COMPONENT SPECIFICS

