附件6．机械科学与工程 学院  国际一流水平 研究生课程简介
	课程名称：计算机图形学
	课程代码：100.606

	课程类型：□一级学科基础课　■二级学科基础课 □其它：              

	考核方式：  考试                            
	教学方式：讲授

	适用专业：   机械设计及理论
             数字化设计与制造
	适用层次：■ 硕士  □  博士

	开课学期：  第一学期
	总学时：32
	学分：2

	先修课程要求：C语言程序设计，计算方法

	课程组教师姓名
	职  称
	专  业
	年龄
	学术方向

	吴义忠
	教授
	机械设计及理论
	42
	CAD支撑软件技术
多领域建模与仿真

	罗年猛
	副教授
	机械设计及理论
	38
	CAD支撑软件技术

	课程负责教师教育经历及学术成就简介：
吴义忠于1999年4月毕业于东南大学，获机械工程工学博士学位。一直从事机械设计、CAD及图形学、多领域建模与仿真等方向的教学与科研工作。2009年1月－2010年1月以访问学者身份留学加拿大维多利亚大学，从事混合电动汽车建模、仿真与优化方面的研究，并全程旁听了该校的研究生课程CAD和优化设计两门课。主持国家863项目2项、国家自然基金项目2项，负责横向课题多项，出版专著1部，发表论文30余篇，其中SCI/EI收录十余篇。

	课程教学目标：

《计算机图形学》培养学生掌握计算机图形系统、基于OpenGL的简单图形系统设计与开发、曲线曲面基础、图形显示算法以及科学数据可视化等理论与技术。其主要目标是：

(1) 掌握计算机图形学中相关的基本概念；

(2) 通过OpenGL和VC的学习和实践，培养运用C/C++语言开发简单图形系统的能力；

(3) 掌握图形显示及数据可视化实现原理和算法。
课程大纲：（章节目录）

第一章  计算机图形学概述: 2学时
§1.1  CG技术概述

§1.2  CG发展历程
§1.3  CG技术发展趋势
§1.4  CG设计工程应用
第二章 图形系统与图形文件格式：2学时
§2.1 图形软硬件系统

§2.2 常见的图形格式

§2.3 图形接口

§2.4 数据交换标准
第三章 VC图形编程基础：2学时

§3.1 VC程序框架

§3.2 VC对图形的支持
§3.3 图形开发实例

第四章 OpenGL基础：2学时

§4.1 OpenGL的主要功能

§4.2 OpenGL的绘制流程

§4.3 OpenGL的基本语法

§4.4 OpenGL的GLUT工具

§4.5 VC开发OpenGL 

第五章 基本图元生成算法及输出图形实体：2学时

§5.1 基本几何定义

§5.2 直线生成算法

§5.3 圆弧生成算法

§5.4 其他图形实体生成算法

§5.5 GDI显示图形实体

§5.5 OpenGL显示图形实体

第六章 图元属性及处理算法：2学时

§6.1 图元属性

§6.2 图元的一般处理

§6.3 填充算法

§6.4 裁剪算法

§6.5 反走样

第七章 图形系统分析及图形用户界面与交互式技术: 2学时

§7.1 功能分析

§7.2 体系结构

§7.3 关键技术

§7.4 交互技术

§7.5 VCAD介绍

§7.6 OpenGL的交互功能

第八章 第一次大作业——简单二维图形系统开发实践：2学时

第九章 几何变换与观察: 2学时

§9.1 二维几何变换

§9.2 二维齐次变换

§9.3 二维观察

§9.4 三维几何变换

§9.5 投影变换和三维观察

§9.6 OpenGL图形变换与观察功能

第十章 三维形体表示：2学时

§10.1 几何形体的计算机内部表达

§10.2 实体模型的CSG、BREP表达

§10.3 实体模型的其它表达方法

§10.4 布尔运算原理

第十一章 曲线曲面基础：2学时

§11.1 曲线曲面概念

§11.2 Bezier曲线
§11.3 均匀三次B样条曲线

§11.4 Bezier曲面

§11.5 均匀双三次B样条曲面

§11.6 OpenGL曲线曲面功能

第十二章 可见性判别、网格划分与消隐：2学时

§12.1曲面离散网格生成

§12.2 多面体线框显示

§12.3 多面体可见性算法

§12.4 基于Z-Buffer的可见性

§12.5 多边形模型的几何压缩

§12.6 OpenGL消隐函数

第十三章 颜色模型与真实感图形显示：2学时

§13.1 简单效果的浓淡图生成

§13.2 一般性效果图形生成

§13.3 真实感效果图生成

§13.4 纹理映射

§13.5 OpenGL真实感处理功能

第十四章 科学数据可视化1：2学时

§14.1 二维平面数据场的可视化

§14.2 三维空间数据场的可视化

§14.3 向量场可视化方法

§14.4 基于动画的可视化方法

第十五章 科学数据可视化2：2学时

§15.1 CAE分析软件后处理

§15.2 虚拟现实可视化

§15.3 动画及游戏可视化

第十六章 第二次大作业—－简单三维图形系统开发实践：2学时 



	教材： 

Donald Hearn.  Computer Graphics with OpenGL, 2008

	主要参考书：

1. Dave Shreiner.  OpenGL Programming Guide. 7th, 2009.

2. 常明. 计算机图形学，华中科技大学出版社，2009
3．孙家广，计算机图形学（第三版），1998

	本课程达到国际一流水平研究生课程水平的标志：

1、 师资方面：

主讲教师从事多次计算机图形学及CAD技术教学，并在国外选修了该课程，搜集了美国和加拿大知名大学的计算机图形学课件。
2、 教学内容方面：

采用OpenGL讲解该课程，并加强实现，提高学生对图形算法的理解和可操作性，打破国内计算机图形学只讲算法而不重视实现的枯燥做法。
3、 教学方式方面：

采用教师主讲，学生作业与编程，并集中两次大的分组汇报。这样，便于学生互相讨论，提供学生们对算法的兴趣。
4、 教材方面：

采用国际上权威教材Donald Hearn编著的《Computer Graphics with OpenGL》
5、 其它：




Annex 6. School of Mechanical Science and Technology, Introduction to World-class graduate Course

	Course Name：computer graphics
	Code：100.606

	Type of course： □1st discipline basic course  ■2nd discipline basic course □Other：

	Assessment:：  Exam                         
	Teaching methods：lecture

	Applicable Major：Mechanical Design and Theory;  Digital design and manufacturing
	Applicable level: ■ Master □ PhD

	Semester： first semester
	Total Hours：32
	Credits：2

	Pre-course requirements: C Programming Language, Computation Methods

	Teachers Name of Curriculum Team 
	Title
	Professional
	Age
	Academic direction

	Wu Yizhong
	Professor
	Mechanical Design and Theory
	42
	CAD support software technology; Multi-domain modeling and simulation

	Luo Nianmeng
	Associate Professor
	Mechanical Design and Theory
	38
	CAD support software technology

	Course responsible for the Introduction of the teacher education experience and academic achievement：

Wu Yizhong graduated from Southeast University in April 1999 and got his Ph.D. degree in mechanical engineering. He has been engaged in the teaching and research work about mechanical design, CAD and graphics, multi-domain modeling and simulation. From January 2009 to January 2010 as a visiting scholar in University of Victoria in Canada, he researched on the hybrid electric vehicle modeling, simulation and optimization. Meanwhile, he attended studying the two classes: CAD and design optimization. He has presided over two National 863 high-tech Projects, 2 National Natural Science Foundation projects, and other tasks for enterprises. He has made 1 monograph and over 30 papers published, in which more than 10 papers were SCI / EI indexed.

	Course Objectives:
"Computer Graphics" cultivates students to master computer graphics systems, a simple OpenGL-based graphics system design and development, the theory of curves and surfaces based on graphical display algorithm and the visualization of scientific data and technology. Its main objectives are:
(1) to master the basic concepts related to the computer graphics;
(2) via study and practice of OpenGL and VC, train students to use in C / C + + language to have the implementation ability of simple graphics system;
(3) to master the graphical display and data visualization to achieve the principle and algorithm of course.
Course Outline: (Chapter directory)
Chapter 1：Overview of Computer Graphics: 2 hours
§ 1.1 Technical Overview of CG
§ 1.2 Development history of CG
§ 1.3 Technology trends of CG 
§ 1.4 Design engineering applications of CG

Chapter 2：Graphics systems and graphics file formats: 2 hours
§ 2.1 Graphics hardware and software system
§ 2.2 Common graphic formats
§ 2.3 Graphics interfaces

§ 2.4 Data exchange standards
Chapter 3：VC graphical programming basics: 2 hours
§ 3.1 VC program framework
§ 3.2 VC graphics support
§ 3.3 Graphical development example

Chapter 4 OpenGL basics: 2 hours
§ 4.1 OpenGL functions

§ 4.2 Drawing process of OpenGL
§ 4.3 OpenGL basic syntax
§ 4.4 OpenGL GLUT tools
§ 4.5 VC development with OpenGL
Chapter 5：Primitives generation algorithm, and output graphics entities: 2 hours
§ 5.1 Basic geometric definition
§ 5.2 Generating Algorithm of Line
§ 5.3 Generate algorithm of arc
§ 5.4 Generation algorithms of the other graphics entity
§ 5.5 GDI display graphical entities
§ 5.5 OpenGL display graphical entities
Chapter 6:  Entity Properties and processing algorithms: 2 hours
§ 6.1 Element Properties
§ 6.2 Pixel normal processing
§ 6.3 Fill algorithm
§ 6.4 Clipping algorithm
§ 6.5 Anti-aliasing
Chapter 7: Graphical system analysis and graphical user interface and interactive technologies: 2 hours
§ 7.1 Function analysis of graphical system
§ 7.2 Architecture
§ 7.3 Key technologies

§ 7.4 Interactive technologies

§ 7.5 VCAD introduction

§ 7.6 OpenGL interactive features
Chapter 8: The first major task - a simple two-dimensional graphics system development practices: 2 hours
Chapter  9:  Geometric transformations and Viewing: 2 hours
§ 9.1 Two-dimensional geometric transformations
§9.2 Two-dimensional homogeneous transformation
§ 9.3 Two-dimensional observation
§ 9.4 Three-dimensional geometric transformations
§ 9.5 Projection transformation and three-dimensional observation
§ 9.6 OpenGL graphics transformation and observation function
Chapter 10: Three-dimensional expression: 2 hours
§ 10.1 The geometry expression inside the computer 
§ 10.2 Solid model expression using CSG, BREP
§ 10.3 Other expression methods for Solid model 
§ 10.4 Boolean operation principle
Chapter 11: Basics of Curves and surfaces: 2 hours
§ 11.1 The concept of curves and surfaces
§ 11.2 Bezier curve
§ 11.3 Cubic Uniform B-spline curve
§ 11.4 Bezier curved surface
§ 11.5 Uniform bi-cubic B-spline surfaces
§ 11.6 OpenGL function curves and surfaces
Chapter 12: Visibility of discrimination, mesh and hiding: 2 hours
§ 12.1 Discrete Surface mesh generation
§ 12.2 Polyhedron wireframe display
§ 12.3 Polyhedron visibility algorithm
§ 12.4 Z-Buffer based visibility
§ 12.5 Polygon model geometry compression
§ 12.6 OpenGL hiding functions

Chapter 13: Color model and realistic graphics: 2 hours
§ 13.1 Simple effect of shading diagram generation
§ 13.2 Generality of effect graphics generation
§ 13.3 Realistic renderings generation

§ 13.4 Texture mapping
§ 13.5 OpenGL realistic processing functions
Chapter 14: Visualization of the scientific data 1:2 hours
§ 14.1 Two - dimensional plane data field of the visualization
§ 14.2 Three-dimensional space data field
§ 14.3 Vector field visualization methods
§ 14.4 Animation-based visualization methods
Chapter 15: Visualization of scientific data 2:2 hours
§ 15.1 CAE analysis software post-processing
§ 15.2 Virtual reality visualization
§ 15.3 Animation and game visualization
Chapter 16: The second task - simple three-dimensional graphics system development practices: 2 hours


	Teaching  Materials:
Donald Hearn, Computer Graphics with the OpenGL, 2008


	Major reference Materials:
1. Dave Shreiner. OpenGL Programming Guide. 7th, 2009.
2. Chang Ming. Computer graphics, Huazhong University of Science and Technology Press, 20093. 
3. Sun Jia-Guang, Computer graphics (Third Edition), 1998.

	The signs of world-class level of this postgraduate course:
1. The quality of teachers:
The main teachers engaged in teaching computer graphics and CAD courses for many times, and studied in a foreign country for this course. Meanwhile, they collected some courseware from some well-known universities in the United States and Canada.
2. Teaching content:
Using OpenGL to teach this course to achieve and to strengthen and enhance students' understanding of the graphics algorithms and operability, which breaks the domestic course about computer graphics by teaching about algorithms without attention to achieve the boring practice.
3. Teaching methods:
Through teaching from the speaker, student programming, and two major reporting by group, we facilitate the students to discuss with each other, and to make students be interested in algorithm.
4. teaching materials: 

Using the international authoritative textbook, "Computer Graphics with the OpenGL" edited by Donald Hearn.

5. Other:




