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Reading Assignment

A Chapter 1: A survey of computer graphics and|i
many applications

A Pay attention to various applications: graph anc
charts; computeaided design; virtualeality
environments; data visualizations; education ar
training; computer art; digital entertainment;
Image processing; graphical user-interfaces!
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Reading Assignment

‘ A Chapter 2: Computer Graphics Hardware!

A Key concepts include: video display devices;
rasterizationrasterscan systems; graphics
workstations; graphics input devices; haapy
devices!
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| Reading Assignment

A Chapter 3: Computer Graphics Software

A Key concepts include: geometric coordinate
systems and representations; graphics library e
functions; software (graphics) packages;
OpenGL!

A Introduction to OpenGL (pay attention to Sectio
3.5)

A Practice on a simple graphics program shown
pages 4516 (Assignment Zero, 0%)!!!
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Presentation Outline

A Computer graphics as a basic computational to
for visual computing

A Various applications
A 3D graphics pipeline
A Programming basics
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What iIs Computer Graphics?

A The creation of, manipulation of, analysis of, and interaction wit
pictorial representations objects and datasing computers.
- Dictionary of Computing

A A picture is worth a thousand words.

- Chinese Proverb
1000 words (or just 94 wor

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 &
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Computer Graphics Definition

A What is Computer Graphics?

I (Realistic) Pictorial synthesis of real and/or imaginary objects from their
computerbased models (or datasets)

A Fundamental, core elements of computer graphics

I Modeling: representation choices, geometric processing

I Rendering: geometric transformation, visibility, simulation of light
I Interaction: input/output devices, tools
|

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

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

A Computer Graphics is computation
I A new method of visual computing

A Why is Computer Graphics useful and important?
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Why Computer Graphics?

A About 50% of the brain neurons are associated
with vision

A Dominant form of computer output

A Enable scientists (also engineers, physicians, a

general users) to observe their simulation and
computation

A Enable them to describe, explore, and summar
their datasets (models) and gain insights

A Enrich the discovery process and facilitate new
Inventions
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Why Computer Graphics?

A Many applications (In essence, computer graphics is
applicationdriven), so computer graphics is useful

I Entertainment: Movies, Video games

I Graphical user interface (GUI)

I Computer aided design and manufacturing (CAD/CAM)
I Engineering analysis and business

I Medical applications

I Computer Art

I Engineering Analysis

I Scientific visualization / simulation

I Virtual Reality

—others
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Entertainment
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Movies

A If you can image it, it can be done with computer graphics!
A More than one billion dollars on special effects.
A No end in sight for this trend!
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Movies

“The Dav Ane: Tomcarow”
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“Gerts Game”. Academy Aveard Winee:. Best Arnimatad Shart i=ilm 1967 - - ©
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Video Games

A Important driving force
A Focus on interactivity
A Try to avoid computation and use various tricks
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Computer-Aided Design

A Significant impact on the design procdg
A Mechanical, electronic design
I entirely on computer

A Architectural and product design
I Migrate to the computer
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UGS: towards virtual manufacturing
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http://www.research.digital.com/wrl/projects/magic/magic.html

Engineering Design

A Engineering & Architecture

Software .

A Buildings, aircraft, ' .
automobile, computers, 1 . )
appliances, etc. { /8

A Interactive design (mesh
editing, wireframe display,
etc.)

A Standard shape database

A Design of structural |
component through numerice ‘
simulation of the physical
operating environment

A Testing: reatime animations
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Architectural Design

A Architecture, Engineering,
Construction

A Final product appearance:
surface rendering, realistic ~ ‘ = .
lighting o —
A Construction planning: l ’|- ﬁ
. . 1 F
architects, clients can study! N
appearance before actual == ==

construction
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Textile Industry

2 Welcome to E-Tailor Menswear Section - Microsoft Tnternet Explorer

P Trousers

A Fashion design
A Reattime cloth animation

A Webbased virtual tryon
applications

KL : I S
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Computer-Aided Design (CAD)
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Graphical User Interface: GUI

A Integral part of everyday computing
A Graphical elements everywhere
I Windows, cursors, menus, icons, etc

A Nearly all professional programmers must have an understanding of graph
In order to accept input and present output to users.

This wizard will help you create new parts
S for the BeanMachine palette, using
N Java classes you already have,

o Yuhatwould you like to do?

(% Add aJavaclass

—————

(" Add beans from a jar file

(" Customize 2 part already on the paletts

The name of the Java class to impert

} I | | Cancel
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Medical Applications

A Significant role in saving lives
A Training, education, diagnosis, treatment &8 7
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Creation of cemplete,
anatomically detailed 3D
representation of human bodies.
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Scientific Visualization

A Scientific data
representation

A Picture vs. stream of
numbers

A Techniques: contour plots,
color coding, constant
value surface rendering,
custom shapes
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