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Reading Assignment

ÅChapter 1: A survey of computer graphics and its 

many applications

ÅPay attention to various applications: graph and 

charts; computed-aided design; virtual-reality 

environments; data visualizations; education and 

training; computer art; digital entertainment; 

image processing; graphical user interfaces!

CSE328
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Reading Assignment

ÅChapter 2: Computer Graphics Hardware!

ÅKey concepts include: video display devices; 

rasterization; raster-scan systems; graphics 

workstations; graphics input devices; hard-copy 

devices!
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Reading Assignment

ÅChapter 3: Computer Graphics Software

ÅKey concepts include: geometric coordinate 

systems and representations; graphics library and 

functions; software (graphics) packages; 

OpenGL!

ÅIntroduction to OpenGL (pay attention to Section 

3.5)

ÅPractice on a simple graphics program shown on 

pages 45-46 (Assignment Zero, 0%)!!!
CSE328
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Presentation Outline

ÅComputer graphics as a basic computational tool 

for visual computing

ÅVarious applications

Å3D graphics pipeline

ÅProgramming basics
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What is Computer Graphics?
ÅThe creation of, manipulation of, analysis of, and interaction with 

pictorial representationsof objects and data using computers.

- Dictionary of Computing

ÅA picture is worth a thousand words.

- Chinese Proverb
1000 words (or just 94 words), many letters thoughé 

It looks like a swirl. There are smaller swirls at the 

edges. It has different shades of red at the outside, and 

is mostly green at the inside. The smaller swirls have 

purple highlights. The green has also different shades. 

Each small swirl is composed of even smaller ones. The 

swirls go clockwise. Inside the object, there are also red 

highlights. Those have different shades of red also. The 

green shades vary in a fan, while the purple ones are 

more uni-color. The green shades get darker towards 

the outside of the fan é
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Computer Graphics Definition
ÅWhat is Computer Graphics?
ï(Realistic) Pictorial synthesis of real and/or imaginary objects from their 

computer-based models (or datasets)

ÅFundamental, core elements of computer graphics
ïModeling: representation choices, geometric processing

ïRendering: geometric transformation, visibility, simulation of light

ïInteraction: input/output devices, tools

ïAnimation: lifelike characters, natural phenomena, their interactions, 
surrounding environments

ÅSo, we are focusing on computer graphics hardware, software, 
and mathematical foundations

ÅComputer Graphics is computation
ïA new method of visual computing

ÅWhy is Computer Graphics useful and important?
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Why Computer Graphics?
ÅAbout 50% of the brain neurons are associated 

with vision

ÅDominant form of computer output

ÅEnable scientists (also engineers, physicians, and 
general users) to observe their simulation and 
computation

ÅEnable them to describe, explore, and summarize 
their datasets (models) and gain insights

ÅEnrich the discovery process and facilitate new 
inventions
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Why Computer Graphics?
ÅMany applications (In essence, computer graphics is 

application-driven), so computer graphics is useful

ïEntertainment: Movies, Video games

ïGraphical user interface (GUI)

ïComputer aided design and manufacturing (CAD/CAM)

ïEngineering analysis and business

ïMedical applications

ïComputer Art

ïEngineering Analysis

ïScientific visualization / simulation

ïVirtual Reality

ïothers
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Entertainment
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Movies
Å If you can image it, it can be done with computer graphics!

Å More than one billion dollars on special effects.

Å No end in sight for this trend!
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Movies

ñThe Day After Tomorrowò
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ñGeriôs Gameò, Academy Award Winner, Best Animated Short Film, 1997

Movies



SŢ NY BR¸ Ķ
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Video Games
ÅImportant driving force

ÅFocus on interactivity

ÅTry to avoid computation and use various tricks
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Games

Quake III Metroid Pride

DoomHalo
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Computer-Aided Design
ÅSignificant impact on the design process

ÅMechanical, electronic design 

ïentirely on computer

ÅArchitectural and product design 

ïMigrate to the computer

UGS: towards virtual manufacturing

http://www.research.digital.com/wrl/projects/magic/magic.html
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Engineering Design
Å Engineering & Architecture 

Software

Å Buildings, aircraft, 
automobile, computers, 
appliances, etc.

Å Interactive design (mesh 
editing, wire-frame display, 
etc.)

Å Standard shape database

Å Design of structural 
component through numerical 
simulation of the physical 
operating environment

Å Testing: real-time animations
Courtesy of Lana Rushing, Engineering Animation, Inc.
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Architectural Design
Å Architecture, Engineering, 

Construction

Å Final product appearance: 

surface rendering, realistic 

lighting

Å Construction planning: 

architects, clients can study 

appearance before actual 

construction

Courtesy of Craig Mosher & Ron Burdock, Peripheral Vision Animations
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Textile Industry
Å Fashion design

Å Real-time cloth animation

Å Web-based virtual try-on 

applications

Courtesy of Thalmann, Switzerland
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Computer-Aided Design (CAD)

Courtesy of Michael Guthe et al. 
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Graphical User Interface: GUI
Å Integral part of everyday computing

Å Graphical elements everywhere

ïWindows, cursors, menus, icons, etc

Å Nearly all professional programmers must have an understanding of graphics 

in order to accept input and present output to users.
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Medical Applications
ÅSignificant role in saving lives

ÅTraining, education, diagnosis, treatment
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Creation of complete, 

anatomically detailed 3D 

representation of human bodies.
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Scientific Visualization
Å Scientific data 

representation

Å Picture vs. stream of 

numbers

Å Techniques: contour plots, 

color coding, constant 

value surface rendering, 

custom shapes

Display of a 2D slice through the total electron 
density of C-60; Created by Cary Sandvig of SGI


