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Computer Graphics
Teaching medium: English

A. COURSE DESCRIPTION

Course Code:：06410084，3 credit, 56 Class Hours, 6st Semester etc.

This course is basic and elective for computer science and technology major. Through the study of this course, students will master the basic concepts, theories, methods and systems of computer graphics.  It will lay a good theoretical foundation for future work in computer-aided design and manufacturing, scientific computing visualization, computer graphics processing, graphics algorithm design, and graphics software development.  This course mainly teaches the basic concepts, principles, algorithms and basic systems of computer graphics.
B.  METHOD OF INSTRUCTION

	content
	Schedule
	Teaching Methods
	Index Point

	
	Teaching
	Practice
	
	

	Chapter 1 Introduction: Some Representative Problems
	6
	
	Teaching and exampling
	5.1

	Chapter 2 Graphics Output Primitives
	6
	3
	Teaching and exampling
	5.1

	Chapter 3 Attributes of Graphics Primitives
	6
	3
	Teaching and exampling
	4.1，5.1

	Chapter 4 Two-Dimensional Geometric Transformations
	8
	3
	Teaching and exampling
	4.1，5.1

	Chapter 5 Three-Dimensional Geometric Transformations
	8
	3
	Teaching and exampling
	4.1

	Chapter 6 Color Models and Color Applications
	6
	4
	Teaching and exampling
	4.1，5.1

	Total
	40
	16
	
	


C.  COURSE OBJECTIVES (five or six objectives; general but comprehensive)

Objective1:  Grasp the basic concepts of computer graphics and graphics systems, understand the working principles and characteristics of graphics peripherals, and understand the basic knowledge of computer graphics standards.
Objective2: Master basic primitives and common curve generation algorithms.
Objective3:  Master common graphics processing algorithms such as projection transformation, graphics transformation, cropping, and filling.
Objective4:  Master the representation methods of three-dimensional shapes and commonly used curved surfaces, and be able to deal with the problem of shadow elimination of three-dimensional graphics.
Objective5: Understand the basic theories and algorithms of realistic graphics
Objective6:  Master the graphic functions and graphic program design skills of a language, and have the basic ability to develop graphic-based software design.
D.  COURSE TOPICS/UNITS AND DATES

Chapter 1 Introduction
A. Content
1.1History of computer graphics

1.2 Computer graphics software and hardware


B. Objectives
Learn the history of computer graphics; understand the software and hardware of computer graphics.

Chapter 2 Graphics Output Primitives
Content
2.1 OpenGL Point Functions

2.2 OpenGL Line Functions 

2.3 Line Drawing Algorithms

2.4 OpenGL Curve Functions

2.5 Circle-Generating Algorithm

2.6 Fill-Area Primitives

2.7 Polygon Fill Areas

2.8 OpenGL Polygon Fill-Area Functions


B. Objectives
Learn the functions of point function, line function and curve function. Understand the algorithms of Line Drawing, Circle-Generating, and Polygon Fill Areas.

Chapter 3 Attributes of Graphics Primitives
A. Content
3.1 OpenGL State Variables

3.2 Color and Gray Scale

3.3 OpenGL Color Functions

3.4 Attributes of Point, Line and Curve

3.5 OpenGL functions of Point-Attribute and Line-Attribute

3.6 OpenGL Fill-Area Attribute Functions 


B. Objectives
Learn OpenGL State Variables, OpenGL Color Functions, OpenGL functions of Point-Attribute and Line-Attribute, OpenGL Fill-Area Attribute Functions; Understand Color and Gray Scale, Attributes of Point, Line and Curve.

Chapter 4 Two-Dimensional Geometric Transformations
A. Content

4.1 Geometric Modeling

4.2 Polygonal and Polyhedral Models

4.3 Semi-Algebraic Models

4.2 2D Rigid-Body Transformations

4.5 General Concepts

4.6 2D Transformations

B. Objectives
    Learn Geometric Modeling, Polygonal and Polyhedral Models, Semi-Algebraic Models, 2D Rigid-Body Transformations, General Concepts, 2D Transformations

Chapter 5 Three-Dimensional Geometric Transformations
A. Content
 5.1 Basic Transformations 

5.2 Transformation to change the coordinate system

5.3 Definition of the camera 

5.4 Viewing transformation 

5.5 Clipping

5.6 Viewing pipeline

5.7 Complexity of transformation and clipping

B. Objectives
Learn Basic Transformations, Transformation to change the coordinate system, Definition of the camera, Viewing transformation, Clipping; Understand Viewing pipeline and Complexity of transformation and clipping

Chapter 6 Color Models and Color Applications
A. Content

6.1 Properties of Light and Colors

6.2 RGB Model

6.3 YIQ Model

6.4 CMY Model

6.5 HSV Model

6.6 Light Intensities

6.7 Halftone Patterns and Dithering

6.8 Anti-Aliasing 

B. Objectives
Learn 6.1 Properties of Light and Colors, RGB Model, YIQ Model, CMY Model, HSV Model, Light Intensities; Understand Halftone Patterns and Dithering, Anti-Aliasing


E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required):  Computer Graphics
Supplies and/or tools: PC , assembly language environment

E. GRADING PLAN

A. Course Assessment
	Assessment method
	Assessment requirements
	Weights
	Index Point

	Assignments and practice
	according to the practice and assignments
	40%
	4.1（50%）

5.1（50%）

	Mid-term examination
	closed-book
	30%
	4.1（50%）

5.1（50%）

	final  project
	according to the practice and assignments
	30%
	4.1（50%）

5.1（50%）


B. Reaching Degree for Graduation Requirements 
Graduation requirements index point=

Explanation: The index achieves degree is all the score of the corresponding index divided by the corresponding index in total score. Corresponding index point includes test scores, usual score, and experimental results and so forth is the total number of qualified students in general performance.

F. COURSE COMPONENT SPECIFICS


A Experiment project
	Number
	Experiment Item
	Hour
	Type
	Requirement
	Mark

	1
	Point line and rectangle
	3
	Design
	Requirement
	Report

	2
	Two dimensional graph
	3
	Design
	Requirement
	Report

	3
	Two dimensional graph movement
	3
	Design
	Requirement
	Report

	4
	Three dimensional graph
	3
	Design
	Requirement
	Report

	5
	Final project
	4
	Design
	Requirement
	Report


Experiment 1 Point line and rectangle 
1. Objective

  （1）learn how to use Visual C++ to draw some easy graphs

2. Contents

  （1）draw a point and give it different color and size

  （2）draw some lines with different type 

  （3）draw a rectangle and give different color

3. Equipment requirement

   PC , assembly language environment

Experiment 2 Two dimensional graphs
1. Objective

(1)learn how to draw two dimensional images

2. Contents

(1) Generate a two dimensional graph and give it different color in different position

3. Equipment requirement

 PC , assembly language environment

Experiment 3 Two dimensional graphs movement

1. Objective

(1)learn how to change the position and shape of two dimensional image

2. Contents

(1) Generate a two dimensional graph and change its position and shape

3. Equipment requirement

   PC , assembly language environment

Experiment 4 Three dimensional graphs movement

1. Objective

(1)learn how to generate three dimensional graph

2. Contents

(1) Generate three dimensional carton graph

3. Equipment requirement

 PC , assembly language environment

Experiment 5 Final project

1. Objective

(1)finish the final project

2. Contents

(1) Generate a three dimensional graph, set color and make it move

3. Equipment requirement

PC , assembly language environment

