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Abstract 

Sound IS an mtegral part of the experience m computer amroabnu and VR. In tlus course, 
we will present some of the 1D1portant techmcal issues m sound modehng, rendenng, and 
synchroruzation as well as the "art" and business of sound that are being apphed 11'1 amrosbons, 
feature films, and Vll1Ual reahty The central theme IS to bnng leading researcbm; and practlboners 
from vanous dlSclphnes to share theu'expenences m tlus mtenhsctphnary field 

The course will give the participants an understanding of the problems and techmques 
involved m producmg and syncbroruzing sounds, sound effects, dialogue, and music The 
problem spans a number of domaros 11Jcludmg computer ammabon and vutual reahty. Smee sound 
has been an integral part of amro&bons and � much longer than for computer-related domains, 
we have much to learn from tradlbonal arumation and film producbon. It is expected that the 
audience will be able to apply what they have learned from this course m therr research or 
producbon. 
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Contents 
A. Course Introduction 
B. Sound in Films and Animation 

1. Creatmg sound effects 

a Recordmg real-world sounds 
b. SynthesiS 
c PrncR:ssmg mto "new" sounds 

2Edlbngsound 
3 Mwng the fimshM sound track 

(Hahn, 15 minutes) 
(Myers, 1 hour) 

a D18logue, ADR, ambient effects, bard effects, foley, music, etc 
b Case study· lnd•ana Jones and the Last Crusade 

4 Dlfferences between film and ammahOn sounds 
5 Case studies 

a Japanese ammanons 
b Pvtar ammanons 
c "Classics" 

6 Dramabc potential of sound 
a MUSIC 

b Emobons from sound effects 

c Enhancement and clanficabon of unage 
••Break•• (9:45-10:00) 
C. Integrated Approach to Sound (Hahn, 45 minutes) 

I Sound modelmg 
2 Mappmg mollon parametelS to soond parametrJs 

3 Sound rendenng 
D. Dialogue Animation In Feature Films (Docter, 1 hour) 

1 Commumcatmg through Dlalog and what It really tells you 
a Aebons vs Words 
b Definmg "Acnon" 

2 The Shot m Its Context 
a Act, Sequence, and Shot ObjectJ.ves 
b Case study "Aladdm" 

3 The "Meat" m a Shot 
a Subtext 
b Idenbfymg wrtb the Olaracter 

4 Fittmg Monons to Words 
a Planrung your Shot 
b The Ammahon Process 
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••Lunch••

E. Sounds for Feature Films

(12:00-1:30) 

(Mangini, 1 hour) 

1 Sound and its use m dramatic presentatmn 
2 Shght of ear 

- When what you tbJnk you heard IS not really what you heard
3 The digital audio wozkstab.on 
4 The state of the art m film sound technology 

-an ovemew of recordmg and reproduction of sound for films 
5 Name that sound 111 

A bnef history of great sound FX for films played out of context 
Omtest and pm.es 

6 Tregg Brown and TUDJDY McDonald 
Defirung some metaphor and the cartoon some idiom 

F. Sound in Virtual Reality (Wenzel & Foster, 2 hours) 

••Break•• (3:00-3:15) 

1 lntroductlon to wtual acoustlc enVlitlnments (Wenzel) 

Defimnon, perfonnanc:e advantages & apphcanons 
2 Acoustical cues used by human hsteners for sound locallnbnu (Wenzel) 

Head-Related Transfer Functions (HR1Fs) 
3 Approaches to synthes,zmg spabal cues (Foster) 

--------�MeasurementmtheHR1F-------- ------ -

b Headphones vs. loudspeaker presentation 
c Realnme systems (demo of a rea1tune HR1F �urement & synthesis 

system) 
4 Perceptual consequences of spabal sound syntheslS (Wenzel) 

Overview of psycboacousncal studies e g , mdividual differences 
m HRTFs, reflectJve envuomnents, dyrumuc cues (moVIDg heads & 
movmg sources) 

5 Duecb.ons for future research and development (Wem.el & Foster) 
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Pete Docter 
1IIl.E. 
AFFILIATION/ADDRESS 

WORK PHONE. 
FAX. 
EMAIL. 

Presenter's Backgrounds 

Dlrecbng Ammatnr 
PIXAR 
1001 W Cutbng Blvd 
Richmond, CA 94804 
(510) 215-3410 
(510) 236-0388 
doc@pxar com 

On October 9th, 1968, a handsome, Dllghb.ly muscled, breatbtalnngly talented clnld was 
born. We don't know Ius name or what happened to lwn. 

But Pete Docter was also born on the same date, a fact wluch VItally concerns us as t1us IS 
Ius biOgraplucal sketch. 

Pete's mterest m ammat:Jon began when he made Ius first fh~book at the age of etght He 
attended college at the Cahfonua lnstl1ute of the Arts (thiS was some bme later) where he produced 
"Wmter" (1988), "Palm Spnngs" (1989), and "Next Door" (1991) The films toured m The 
Festrval of Anuno.non, and "Next Door" won a Student Academy Award. 

Pete worlced as a traditional amnwor at Bajus-Jones and Reelworlcs m Mmneapohs, and at 
Bob Rogers and Disney Feature Arumatton m Los Angeles Pete has been at Plxar smce May 
1991, where he ammated and dJrected several commercJ.als, most ofwluch contam happy, bouncy 
products Currently Pete IS bard at work as a duecnng ammator on the Plxar/Disney computer 
ammated feature film "Toy Stmy " 

Scott Foster 
1IIl.E. 
AFFILIATION/ADDRESS 

WORK PHONE. 
FAX. 

EMAIL. 

CEO, Crystal River Eogmeenng,lnc 
Crystal River Fngmemng,lnc 
12350 Wards Feny Road 
Groveland, CA 95321 
(209) 962-6382 
(209) 962-4873 
scott@cre.com 

Scott Foster founded Crystal River Engmeenng m 1987 to develop cbg1tal s1gnal 
processmg eqwpment for spana1 audio and naVIgatiOn systems. One oflus first cbents was NASA­
Ames, for wluch he developed the Convolvotron 3-D sound system for applications mclucbng 
audio research, commurucatJ.ons, naVIgation, VIrtllal reahty and telepresence Before estabhshmg 
Crystal River, Mr Foster was an engmeer at Hewlett-Packard Laboratories workmg on digital 
s1gnal processmg for audio and mstrumentabon, a research sc1enttst at Atan, Inc where he 
des1gned a VLSI audio synthesiS clup, and a project leader at Systems Control, Inc where he 
worked wtth Stanford's Center for Research m MUSIC and Acoustics on a study of automatic muSJC 
analysiS and ttanscnptton Mr Foster rece1ved a B S m mathematics from the Massachusetts 
Institute of Technology m 1976 
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James K. Hahn 
1lil.F. 
AfFD.1A TION/ADDRFSS: 

WORK PHONE. 
FAX NUMBER. 
EMAil.. 

Asst. Professor 

The George Washmgton Umversity 
Department ofEiectncal Engmeenng and Computer Soenre 
801 22nd Street NW 
Washmgton, DC 20052 
(202) 994-5920 
(202) 994-0227 
hahn @seas gwu.edu 

James Hahn IS currently a faculty member at the George Washmgton Umvel"Slty where he 
IS leadmg research m mobon control, sound, VIrtUal envuonments, and scientific VISU3hzatJ.on. He 
has been mvolved m previous SIGGRAPH tutonals (mcludmg orgamzmg last year's tutonal 
"Sound Synchroruzabon and SynthesiS for Computer Animation and VR") as well as authonng 
SIGGRAPH techmcal papers HIS arumabons have been shown at the SIGGRAPH film and VIdeo 
shows as well as a number of teleVISion programs and museum exhibits around the world. He 
received an M.S. m physics from the Umversity of Cahforma, Los Angeles and an M S. and a 
Ph.D m computer and Information SCJenoe from the Ohto State Uruvel"Slty 

Mark Mangini 
1lil.F. 
AfFD..IATION/ADDRFSS 

Sound DeSlgner-5uperviSUlg Sound Editor 

Weddmgton Prodw:bons 
--------------11036-WeddmgtonStreet-------------~ 

WORK PHONE. 
FAX. 

North Hollywood, CA 91601-3212 
(818) 980-1506 

(818) 980-7832 

Dunng the past decade, Made MangJDI has been mvolved With a number of maJor mobon 
pictures as supemsmg sound editor mcludmg "Raiders of the Lost Ark," " PoltergeiSt," "48 
Hours," "Explorers," "Gremlms," "Star Trek IV," "lnnerspace," 'Three Men and a Baby," "Sex 
Lies and VIdeotape," "Kafka," and "Beauty and the Beast" Mangmi's work on Disney's 
"Aladdm" earned him both an Academy award nommatlon and an MPSE Golden Reel Award. He 
also wrote and recorded a number of songs for film mcludmg "Star Trek V," ''Innerspace," "Allen 
Nation," and "Sex Lies and VIdeotape " He also plays gwtar m a "funk" band m East L.A. 

Tom Myers 
1lil.F. 
AfFD..IATION/ADDRFSS 

WORK PHONE. 
FAX. 
EMAil.. 

Sound DeSigner 
Skywalker Sound 
PO Box3000 
San Rafael, Ca 94921 
415-662-1324 
415-662-2429 
tnn@la:mer.oom 

Tom Myers has worked for the past seven years at Skywalker Sound Havmg performed 
most dubes m post producbon audio he has worked as a sound designer/miXer for the past several 
years on a wide vanety of proJects They've mcluded feature film. Japanese anunatton, D1sney 
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Theme Park spec1als and numerous commerc1als He rece1ved a Bachelor's Degree m 
Commnmcabon from Northwestern Uruvei'Slty m 1980, (maJonng m film) and dul graduate work 
at San FranCisco State before entenng the film mdustry worlc force 

Elizabeth M. Wenzel 
1IIlE. 
AfFILIATION/ADDRESS 

\ 
WORK PHONE. 
FAX. 
EMAIL 

Research PsychologiSt 
NASA-Ames Research Centez 
Mall Stop 262-2, 
Moffett Fteld, CA 94035-1000 
(415) 604-6290 
(415) 604-3729 
betb@eos arc.nasa.gov 

Beth Wenzel rece1ved a PhD 10 cogmbve psychology w1th an emphas1s 10 

psychoacoushcs from the Uruvei'S.lty ofCahforrua, Berlceley m 1984 From 1985-1986 she was a 
National Research Councll post-doctoral research associate at NASA-Ames Research Center 
workmg on the auditory display of mformatlon for avtatton systems Smce 1986 she bas been 
Director of the Spanal Auditory Displays Lab m the Aerospace Human Factors Research DlVLSlon 
at NASA-Ames, dJrectmg development of real-time display technology and conducting baste and 
apphed research m auditory perception and locallzatlon m tbree-dunens1onal VU1Ual acousbc 
displays. Dr Wenzel IS an Associate Editor of the JOwnal Presence and has pubhsbed a number of 
articles and spoken at many conferences on the topic of vutual aooustlc envuonments 
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