Page 1

Cop yright © Pa t Ha nra ha n CS24 8 Fa ll 9 8 Lecture 1

Motiva tion

Intera ctive Gra phica l User Interfa ces

Desktop m eta phor

Input: Mouse, keyboa rd

Output: CRT

Im m ersive interfa ces

Input: Gloves, 3D tra cking

Ouput: HMD, RWB

Xerox Alto 1970�s

Sutherla nd�s Sketchpa d 1960�s

Cop yright © Pa t Ha nra ha n CS24 8 Fa ll 9 8 Lecture 1

Im m ersive Interfa ces

Hea d-Mounted Displa y Glove From W. Krueger

Responsive Workbench 3D Stylus

Cop yright © Pa t Ha nra ha n

CS24 8 Fa ll 9 8 Lecture 1

Motiva tion

Digita l Media Technologies

Tra ditiona l m edia (a na log to digita l tra nsition)

Printing (done)

Television a nd video (underw a y)

Ca m era s a nd Film (underw a y)

Thea tres?

New m edia

Multim edia persona l com puter

Netw orked gra phics a nd the w w w

Cop yright © Pa t Ha nra ha n

CS24 8 Fa ll 9 8 Lecture 1

Motiva tion

Visua liza tion

Ex a m ples

Science: Thunderstorm sim ula tion

Ma them a tics: Sphere eversion

Engineering: Com puta tion fluid dyna m ics

Medicine: Visible hum a n

Com puter Science: Softw a re system

Page 3

Cop yright © Pa t Ha nra ha n CS24 8 Fa ll 9 8 Lecture 1

Thunderstorm Sim ula tion

Num erica l m odel of a thunderstorm Bob Wilhelm son, Univ. Illinois

Cop yright © Pa t Ha nra ha n CS24 8 Fa ll 9 8 Lecture 1

Outside In

Sphere Eversion from Outside In

S. Levy, D. Ma x w ell, T. Munzner, Geom etry Center Univ. Minnesota

Page 4

Cop yright © Pa t Ha nra ha n

CS24 8 Fa ll 9 8 Lecture 1

NASA�s FAST

Airflow a round a

Ha rrier Jet

FAST System

Na sa Am es

Cop yright © Pa t Ha nra ha n

CS24 8 Fa ll 9 8 Lecture 1

Visible Hum a n

The Visible Ma n

K. H. Hoehne

Univ. Ha m burg, GE

Cop yright © Pa t Ha nra ha n CS24 8 Fa ll 9 8 Lecture 1

SeeSoft

SeeSoft

S. Eick Lucent

Show s code a ge: new -> red old -> blue

Cop yright © Pa t Ha nra ha n CS24 8 Fa ll 9 8 Lecture 1

Motiva tion

Art a nd Design

Electronic Art Dra w ings, Pa intings, Blueprints Mecha nica l CAD Enterta inm ent

Movies: Jura ssic Pa rk a nd Toy Story Ga m es a nd CDROM Titles Visua l Sim ula tion a nd Tra ining

Airpla ne, ship, a utom obile sim ula tors

Page 6

Cop yright © Pa t Ha nra ha n

CS24 8 Fa ll 9 8 Lecture 1

Interdisciplina ry: Theory & Pra ctice

Science

Physics of light, color a nd a ppea ra nce

Projective geom etry a nd perspective

Ma them a tics of curves a nd surfa ces

Engineering

Ha rdw a re: Gra phics/ m edia processors

Softw a re: Gra phics libra ries, w indow system s

Art a nd Perception

Color: ha rm ony a nd perception

Com position, lighting, ...

Cop yright © Pa t Ha nra ha n

CS24 8 Fa ll 9 8 Lecture 1

Modeling: sha pes Modeling: sha pes

Sha ding: reflection a nd lighting Sha ding: reflection a nd lighting

Tra nsform a tion: view ing Tra nsform a tion: view ing

Hidden Surfa ce Elim ina tion Hidden Surfa ce Elim ina tion

Anim a tion: tim e Anim a tion: tim e

Geom etry

Pipeline

Bike Shop from Red�s Drea m

E. Ostby, B. Reeves, J. La sseter

PIXAR

Gra phics

Page 7

Cop yright © Pa t Ha nra ha n CS24 8 Fa ll 9 8 Lecture 1

Im a ging

Tex ture Ma pping

Tex ture Ma pping

Im a ge Com position

Im a ge Com position

Intensity a nd Color Qua ntiza tion

Intensity a nd Color Qua ntiza tion

Fra m ebuffer/ Displa y

Fra m ebuffer/ Displa y

Ra steriza tion a nd Sa m pling

Ra steriza tion a nd Sa m pling

Im a ging Pipeline

Scenes from Tita nic

Cop yright © Pa t Ha nra ha n CS24 8 Fa ll 9 8 Lecture 1

Gra phics Softw a re Architecture

GLUT

GLUT App App Gra phics Ha rdw a re

Gra phics Ha rdw a re

GLGL

GLU GLU

Xlib

Xlib XX

GLX GLX

Xm / Xt

Xm / Xt

GLX GLX

Server

Client

See Progra m m ing OpenGL for the X Window System , M. Kilga rd