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3DUI and Video Games — \Why/?

\/ideo games
s multi-billien dollar industry: $10.5 billiens in 2005 in US

= major driving force in heme entertainment: average gamer:
today; is 38 years old

= advanced 3D graphics;in HOME rather then universities
or' movies; studios

Driving force! in' technologicallinnoyvation
= graphics algorithms and hardware, sound, Al etc.

s technological transfer tor healthcare, biemedical research
defence, education (example: Folding@Home)

Recent innovations)in 3B USEr interfaces
= graphics Isinot enough anymaore

= complex spatial, 3D)user interfaces are coming to home
(example: Nintenda Wii)

Why/ 3D User Interfaces; for games?

s natural metion and gestures

= reduce complexity;

= more immersive and engaging
Research in 3D Ul fer gamesiis exiting

= will transfer 3DUI to other practical applications, e.g. education
andl medicine
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3DUIl and Video Games — What?

Goal of SPUI i games

s desiging input devices andlinteraction| technigues; to
efifiectively control highly dynamic 3B computer
generated contentent

a there ane basic approaches
Viappingl 2D inpUt tel interact withi 3D world
n keyboard! and mouse, joysticks, game: controllers

u traditinal fonmi off gaming User interfaces:
.0 Elight Simulator, Second! life; Halo)3

Simulating realworld tools or using physiciall props

= simulation: steering wheels, light guns; musical
instruments

a physicall props: dance pads
Tirue spatial tracking of user gestures

u camera, e.g. Seny’ Eyetoy.

u acceleration/infrared tracking: Wiitcontrollers
This; talk focuses on last two interface solutions
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Histerical Perspectives

a early consoles

u arcades

u early 3D/VR game interfaces
SPUIl In the home: today,

= NEwW generation ofi game: Ul

The Future of Ul in games

n AR/V/R/moebile games

= Working towards the future

Conclusions
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HistercalbNotes on
Game Uls
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Early Video Games

1947: Cathode-ray.
. Dec. 14, 1948. T.T. GOLDSMITH, JR, ETAL 2,455,992
tube amusement device PN ———

m probably the earliest
proposal fer electronic
gaming device

u not knoewn if it was
implemented

Proposed interface
s knobs and! buttons
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Early Video Games

Tlennis for twoe: Second ever video game:

n 19581 by Williamr Higinbotham @ Breokhaven; National
Laboratory,

u display: escilloscope, Input: dial and a button

u first ever computer game was invented by Douglas; A.
at Cambridge in 1952
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Early Video Games

Spacewar! first (7) computer game:

m 1961 by Russell; S., Graetz, M. and Wiitanen,, W. at
MIT used DEC PDP-1

n interface: mostly buttens, but alse joysticks and light
pen
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Early video games

1971 “Computer Space” is a
first ever arcade game

n Spacewar! clone created by,
Nolan Bushnell

m Interface Is mostly buttens

u has not become Very: popular
since
its rules were too complex

NA-2010
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Early Video Games

19723 VMiagnavex
“Odyssey” Is a first ever
heme game' console

= invented by Ralph Baer

s could play’Ping-Pong
game

u collaborative: tworpeople

u first game controllers:
butten and dials: 1D

m batteny operated
191755 Atari creates Pong
for home and arcades
= game industryisiborn
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Early Video Games

1977 Atari 2600 console
s cantridge based system, I.e. allows: to change seftware

m 2D controllers: Joystick asiwell as peripherals devices,, i.e.
trackiall

s introduce: guality:soundrhardware: still pepular teday
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Early Video Games

1978E Magmnavex

Odyssey?

u Includes full-sized
keyhoarnd

= Used for educational
software and
programming

u first heme electronics
device witl speech
Synthesis

Spring 2008 CAP6938 — 3D User Interfaces for Games and Virtual Reality, ©Joseph J. LaViola Jr.




Modern Consoles

19835 Nintendo; Famicon

= modern controller [ayeut: controls; for hoth hands; directional
puittons

=1 increasingly: complex controllers andl interfaces: games are sill
2D, but interaction! isibecoming more complex and rich.

1992 Nintende 64
s first “true” 3D console
s adds joystick to controller, game padi gets more controls

NINTENDO%4
T —

o

e
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Modern Consoles

1996: Sony dual-sheck contraller
s adds second! joystick andisheulder buttens
s standard contreller fior S, PS2, PS3

Seme ohservations

u gradually/increasing complexity oit game
interfiaces: to) alloyw more expression;in
games;

u  difficult tormaster
focuses more and more on “hard-core”
gamers; : )
casual gamersi often find games; difficult

similar situation wasin' eanly arcades games
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Arcade Games

Arcade games:

“Easy tol learn, but difficult to
master”
has to be!learned immediately:
can| not have complex interfaces
specialized interfacesifor particular
games
many innevative androriginal
interfaces

ofiten based on simulation activities
shooting, driving, snewhboarding,
fishing, sliding etc.
meany. innevative andieriginal www.afterpicture.com
interfacesi has been developed: 3D,
haptic response, realistic.

L
N
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Arcade Games

Video Arcadesibegan in the mid
1970s

(2D games only)

= Pong

m Breakout

m Space Invaders

First game with' 3D’ graphics —
Battlezone (1980)

m Vector graphics

m verny simple interaction
move and rotate on 2D plane
used two joysticks
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Arcade Games — Ul Innovation

BeachHead Football Power Aliens Extermination
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Arcade Games — Ul Innovation

Manx TT Dance Dance Revolution
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Virtual Reality Arcade Games

Arcades were first to
introduce

Virtual Reality and
3DUI in games

s head/body tracking
s SIErenScopIC Vision
u Immersive displays

s 3D spatial
interaction
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Virtual Reality: Arcade Games

Dactyl Nightmare: enelofi the
first VR games

m part ofi several other VR games:
Legend Quest; Hero, GridiBusters

m 1-4'players
s basic sheot-em-Up game
Develeped by Wi lndustries/Virtuality,
in early 19905
m system) seld as the 1000CS
s Used Amiga 3000 computer
s HMDBwith tracked! 3D joystick

e — e —

—
= |
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Virtual Reality Arcade Games

VR entertainment centers

multi=user combat simulation'in BattieTech universe

fighting rebots

first opened | 1990 B ‘

provided an Immersive exXperience ' ]
very littlerin the way, off 3DIUser Interface

Can still' play’in’ Houston;, Texas

a VechCorps (Www:ImeChCOorPSs.com)
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Virtual Reality Arcade Games

DisneyQuest: lindoor interactive: theme: park (epened!in 1998)
Several VRigames
a Pirates offther Caribhean: Battle for Buccaneer's Gold
uses motion platiorm, shoot cannons, navigate with steering wheel
surround! screen display, users wear steree glasses
a VirtuallJungler Cruise
Users siti iny rafit, steer and paddle
s Aladdin’s Magic Carpet Ride
users wear HMD, sit oni motorcycle-like; device to steer:

:\-./
ar”

|
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3D and VR on Game Consoles

Several attempts, to

introduce 3D/VR

Or game: consoles
Nintendo U Ferce
Mattel Power gleve
Sega 3D glasses
Nintendo: Virtual Boy

Not successiul
low quality; did not work well

not really necessany sincergames
were simple eneugh

considered to be a gimmick
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3D and VR on Game Consoles

1986: Sega Master System
= 3D glasses

m Usedi active LLCD: shutters

a fiew games were: supported
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1995: Nintendoe: Virtual Boy:
a Virtual reality’ gegales, moenechrene, stereo

Spring 2008
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3D and VR on Game Consoles
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Some Conclusions From: History.

Games complexity
Increases

014300

Spring 2008

191705 Peng

1980: Donkey Kong
2000: Halo
Interaction complexity
INCreases

014300
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Seme Conclusions Frem History.

Tihe complexity: of controllers
increased

s/ USE same Interface components
as in 60s

Buttons
Joysticks
Keyboard / mouse

combined together / incrieased
numher

more difficult ter learn and master
lessi accessible to casual user
3D, spatiallcontroallers / 3DUI
s Very successful in arcades
s failed in home devices
m inaccurate/low guality,
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SPUINRNENE eIIENGHEY,
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3DUI in the Home Today:

Revival and' rapid growth of 3D: spatial
INterfiaces o games today,
n clhieaper andihigher guality’ ofi Sensers

= fast game hardware can perform complex
tracking/recognition

m need for simpler and more intuitive interaction with
games

m games has bhecome mainstream culture, more casual
not enly ard-core' gamers

Tihe first 3D Uls in people hands
u often based onprevious research results and' ideas
= simplified for price
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3DUI in the Home Today.

2008: Sony' RS2 Eye Toy.
video camera Interface for
PS2
casual/party games

significant success In
Eurepe/US

pased on several decades of
research

on visual tracking in' rebotics
andl computer

vision

developed by Richard Marks
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3DUI in the Home Today:

Nintendor \Wii

n [atest game console from Nintendo
Key/ innevation — Wiimoete' controller
n provides; 3D UINinithe heme

Makes games accessible to casual
users

" Gge3at competitive edge over Xbox 360/
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3DUI in the Home Today.

Wiimoete: featlres
uses Bluetooth for communication
senses;acceleration along 3 axes

opticallsensor fierr peinting (Uses
SENsor bar)

provides;audiorand rumble feedback
standard buttens and trigger
uses 2 AA batteries
Suppoerts two handed interaction
s can use 2 Wiimetes, simultaneously,

Easily expandable

Spring 2008 CAP69388 — 3D User Interfaces for Games and Virtual Reality: ©Joseph J. LaViola Jr.

16



3DUI in the Home Today:

Steering Wheel

Boxing Gloves Sports Pack Fishing Reel

- _ .
4 . i~ _‘\\\_\ X ’
4 ‘ . - A
.
— N
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3DUI in the Home Today

PS3 AR Game. / Eye of;
Judgement

m first 3D AR gamesi on the

market !__,"f—-inms
s 3D interaction and

manipulation; of 3D .

graphics images possible
n based oni Cybercode:

technology for tracking
2D sguare markers

m [nvented in'1990s at:
Sony: CSL
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3DUI in the Home Today:

DLP'— digital light projection

n developed by Trexas; Instruments

3D DLP HDTV

n highi resolution 1920x1080

a highi definition, 1080p
noi special graphics card needed
runs at 120Hz (60 Hz each eye)
reguires shutter glasses

3D stereoscopic content sent to
TV via DVIFer HDMIF port

avallableron Samsungland
Mitsubishi TVs

Play games in 3D
m DVDs as well
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3DUI in the Home Today

Seme ehsenvations/conclusions
renaissance of: 31/ spatiall user:
INtErfacesiin gaming
for the first time very successful
With public
attracts casuallgamers
allews for easier introduction ofi

new 3D user interfaces ini the
future

stillvery: simplistic When
compared withrSDUI developed
in researchylalbs

great possibilities for the future
growith!
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EUtbre e Gamertl
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Euture of 3DUI inf Gaming

\What are the technologies Toshiba Bubble Helmet (360 degree view)
that will influence future '
game: 3bUls? N

1. Tiransfer the boedy of VR
reseanch' inte games |

. Development off complex
Augmented Reality,games

. Outdooer games with
complex 3BUI

4 Mohile SDgames
Some examplesifiollow

T

e o
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Euture of Gaming: VR

Port of Quake Il to the CAVE
developed by Paull Rajlichi (NCSA)
fully immersive experience
uses 6DOFE wand as; gun| proxy.
headltrackingl allews: for peeringl aroundiwalls
players can physically’ jumprand duck

Quake [l Area ported te CAVE as well
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Euture of Gaming: VR

SwordPlay: explore what 3D UIs
are appropriate inrgaming
s developed! as/pait effcourse in
“Innovating Game
developement” (Brown: U. 2006) A
user has sword and shield/bow: ¢ e
and arrow. L § X
uses Mine'siOver=the-Shoulder / '
deletion technigue! te inveke how, |

and anrew, ___/

user: canl draw spellsiin 3D with
sWwond

N
http://www.cs.brown.edu/courses/cs196-2/groups/swordplay/
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Euture of Gaming: AR

AguaGuantlet

n developed at Mixed' Reality
Systems Laberatory, Japan
(Tamura et al. 2001)

= collaborativer AR
environment

= players wear see-through
HMDs

=| Shoot creatures
superimpesed into real
scene

m guns have vibration
eedback

www.jello.net f
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Euture of Gaming: AR

Markerless AR
technelogy.
a tracking nmatural

features
(SLAM technigues)

= NO Vvisual markers:
WOrks inrany.
unprepared
EnVvirenment

 future off AR gaming
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Euture of Gaming: Outdeor Games

AR Quake where monsters
are superimpesedinto real
world (i.e., Quake in the
physical world)

n developed by Thomas,

Piekarskilet al. 1 2000 (Seuth
Austiralia)

m can walk areund in both
indoeor and outdeor
envirenments

m eguipment is semewhat

cumbersome
getting smaller'and cheaper
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Euture of Gaming: Mobile Games

Tleday mohbile gaming
platiornms

m PSP and Nintendo DS
m interaction;is still 2D
Future mobile
platiornm

m true spatiall interaction

= |ocation-based
interaction

= AR tracking and
interaction
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Moving| Tewards the Future of 3DUI
and Games

Body off knowledge om 3D User Interfaces

m [Nteraction technigue

m Interaction metaphors and: styles

m Input devices

m Usability’ studies

Want to transfer to the video game demain
n reduce interaction complexity.

m provide more realistic experiences

m exercise!ll

Spring 2008 CAP6938 — 3D User Interfaces for Games and Virtual Reality: ©Joseph J. LaViola Jr.

Conclusions

3D Ul o games is important and
INteresting| research anea

Its real andi pessible to create nNew: User
Interface culture

Tiransier toe) other areas; ol everyday
human; activity.

You can start developing Sbrgame: user
Interfaces; yourself
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Next Class

XNA BeotCamp

Spring 2008

Readings

s start reading XNA Game: Studie Creator’s Guide (Cawooed and McGeg)
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