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1. B4 Course Title HENEFE Computer Graphics

2. THEHLRE: 5 T/ R Department of Computer Science and Technology
Originating Department
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Course Code
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fF R D Elvis Sze-Yeung Liu, Bi¥EZER, tHENFIES TRR, esyliu@sustech.edu.cn
8. Instruct Affiliation& Elvis Sze-Yeung Liu, Assistant Professor, Department of Computer Science and
Cn:nlt':ztor(s), liation Engineering, esyliu@sustech.edu.cn
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# % B4 Course Objectives

The objectives of this course are
1. To provide an introduction to the theory and practice of computer graphics.

2. To help students to understand standards based graphics library in several programming projects illustrating the theory
and practice of programming computer graphics applications.

ik 2> R Learning Outcomes

On completion of this course, students will be able to

1. Understand the basic structure of modern computer graphics systems

2. Understand the basic principles of implementing computer graphics primitives
3. Understand key algorithms for modelling and rendering graphical data

4. Develop design and problem solving skills with application to computer graphics

5. Gain experience in constructing interactive computer graphics programs using Unity3D.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Lecture 2 hours, Lab 2 hours, 4 hours per week. Prerequisites: Computer Programming, Data Structure and Algorithms.
This course provides introduction to computer graphics mathematics, algorithms, software, and hardware. Topics
include: mathematics for computer graphics, transformations, lighting, colour, shadows, texture mapping, ray tracing,
collision detection, computer game programming, and industry experiences.

Course outline

Week 1: Introduction

History of computer graphics

Overview of graphics architectures and software
Overview of modeling and rendering

Graphics pipeline

Week 2: Introduction to 2D and 3D Graphics
Curves

Conversion

Surface Representation

Meshes

Week 3: Mathematics of Computer Graphics
Vectors

Matrices

Coordinate systems

Interception of Lines

Triangles

Polygons

Week 4: Transformation in 2D and 3D
Translation

Rotation

Sheer

Week 5: Camera and Viewing

Perspective specifications

Week 6: Colour and Lighting
Colour models

Lighting models

Week 7: Shading and Ray Tracing
Shading models
Material models

Ray tracing
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Week 8: Texture Mapping
Mapping methods

Texture coordinates

Week 9: Real-time Shadows
Projective shadows

Depth maps

Shadow test

Week 10: Introduction to Computer Games
Single player games
Multiplayer games

Virtual reality

Week 11: Collision Detection
Primitive Collision Detection
Bounding boxes

Continues Collision Detection

Week 12: Spatial Data Structures
Grid

Octree

BSP Tree

K-D Tree

Week 13: Presentation of Projects

Week 14: Special Topics in Computer Graphics | — Industrial Talk

Week 15: Special Topics in Computer Graphics Il — Industrial Talk

Week 16: Revision

Lab Schedule

Week 1.  Linear Algebra warmup

Week 2.  OpenGL introduction and setup

Week 3. Curves and Surfaces

Week 4. Geometric (hierarchical) modeling

Week 5.  Shading and lighting
Week 6. Texture
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Week 7. Sampling

Week 8. Ray Casting

Week 9. Ray Tracing

Week 10. Collision detection

Week 11. Unity3D introduction and setup
Week 12. Acceleration structures

Week 13. Final Project tutorial

Week 14. Final Project presentation
Week 15. Photon mapping

Week 16. Revision

#H R E S %% E Textbook and Supplementary Readings

Textbook

-None

Reference Book

-John F. Hughes, Andries Van Dam, Morgan McGuire, David F. Sklar, James D. Foley, Steven K. Feiner, Kurt Akeley,
Computer Graphics: Principles and Practice, 3rd Edition, Addison Wesley
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Quiz

B H Projects |10 weeks 30%
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Mid-Term Test
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Final
Presentation
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This Course has been approved by the following person or committee of authority




