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Overview

A Introduction, Applications
Alnput Devices & Tracking = /048
A Output Deviceg DlsplaysHapt|c§ X
A 3D Graphics Hardware

A Scene graphs, VR Software,...
A 3D Interaction "
A Usability, Evaluations
A Current Research
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Introduction- Overview

A Termsand Definitions
A Historyof VR
A Applicationareasand examples
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A Immersion
A Interactivity
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Virtual Realityc Definitions

al hecomputergenerated simulatioof a three
dimensional image or environment that can be
Interactedwith in a seemingly real or physical way by
a person using specialectronicequipment® €

a+ A NI dzl £ aiNfiSidl énkirdnénenkhat isl y
created withsoftwareand presented to the user in

such a way that theiser suspends belieind accepts
it as a real environmefte

A Immersive
A Artificial
A Interactive

Star Trek's Holodeck
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s Milgram Continuum (1994)

A RealityVirtuality Continuum:
Variants between the real and virtual world

‘ Mixed Reality
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S Reality- Virtuality (RV) Continuum

1fdapted from Milgram, Takemura, Utsumi, Kishino. Augmented
Reality: A class of displays on the realityuality continuum
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Enhancindhe virtual
| Mixed reality ~ worldby
: | picturedtextured models
Real Augmented Augmented Virtual Of the real W0r|d
environment reality virtuality environment
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= Augmented Reality (AR)

Definition (Azuma, 1997)

1) Combines real andrtual world
2) Interactive In real time

3) Registered 18-D
(realandvirtual objectsarein a
3Drelationto eachother)
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A Advancedechnicalrequirements

i Accuracyofa ¢ NI O1 Ay 3 &

i o wS 3 A & Conbihingaalamdr
virtual world

A Preciseaccurate fastandrobust
Tracking & Registration
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Collaborative VR / AR
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wUserssharethe samevirtual space

wAssistsocialinteraction/ cooperation

¢ naturalcommunication(languagegestures
C supportsworkingin teams
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Distributed VR / AR

w Distributed collaboration over|
arge distances possible

w Large number of users
supported

w Flexibledistribution of
computing power & resource
w Flexiblehardware setups

on
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8 Mixed Reality
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Reality {AR) Virtuality (AV)

Environment Environment

A Anycombinationof real and virtual world

A Sometimesalsomeant Couplingof real with
virtual world
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Historyof VR

http:// archive.ncsa.illinois.edu/Cyberia/VETopLevels/VR.History.html
http:// www.bilawchuk.com/mark/history.htmi
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1956 - Sensorama ln’lroducing Ay

(Morton Heilig) SeNnsorama

The Revolutionary Motion Picture System
that takes you into another world

with

¢ 3D
o WIDE VISION
« MOTION

« COLOR

o STEREQ-SOUND
o AROMAS

o WIND

o VIBRATIONS

QOPATENTED

SENSORAMA, INC., 855 GALLOWAY ST., PACIFIC PALISADES, CALIF. 90272
20 TEL. (213) 4592162



B lvan Sutherland
| Ultimate Display (1970)

"The ultimate display would be

Aa room within which the computer
can control the existence of matter.

AA chair displayed in such a room
would be good enough to sit In.

AA bullet displayed in such room
would be fatal.

ASuch a display could literally be the
2 2y RSNI F YR AyiG2 ¢
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@B 1970s T Interactive Works:
VideoPlace/VideoDesk

(by Myron Krueger)

| c1 al Real I



== JaronLanier: Virtual Reality
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A ~198082: first usedthe term
a+r ANIdzZr f wSHI f

A Foundsthe first company
oroducingVRproducts(VPL
QesearC)'](datagloveZ | ausedid

LawnmowerMan)

A 1984:Neuromancer William
DAGazZyyY o/ e o S"%
I Visionsfor later developments

e.g. VRML/Web3btandardor
23 moviessuchasMatrix
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Scott Fisher VIEW (1985)

A NASA Ames Research: Telepresence

A Stereoscopic HMD, Headphones, Microphon
Datagloves
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CruzNeirg Sandin& DeFant(EVLX
CAVE (1992)
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VR Hyperhid 1990s)



