
COURSE NOTES 20 

SIGGRAPH 9J 
20th International Conference 
on Computer Graphics and 
Interactive Technlaues 

Anaheim Convention Center 
I to 6 August I 99J 

Computer Graphics In Visual Effects 

ORGANIZERS 
L1ncoln Hu 
lnctustrlal Light & Magic 

Douglas S Kay 
lnctustrtal Light & Magic 

LECTURERS 
Charlie Gibson 
Rhythm & Hues 
Richard Hollander 
Vlcteo Image 

Dennis Muren 
lnctustrlal Light & Magic 
Douglas B Smythe 
lnctustrlal Light & Magic 



Computer Graphics m V1sual Effects 

COurse 1120- SIGGRAPH 1993 

LulcolnHu 
DouglasS Kay 

Course~ 
lndustnal Light & Magic 

San Rafael Cahfomm 

Copynallt C 1993 lndu11nal Ugh! A Mq1c 

Course lntroducllon 

Spccml vtsual effects have been a pan of the filmmakmg process smce tiS mcep­
uon In some of the earhest mouon ptctures, tnck photography was used to create 
tmagery that could not be eastly obtamed on locauon or wtth props and sets Techniques 
that uuhzed mane pamungs, mtruatures, muluple exposures, etc were developed m the 
early pan of tlus century and contmued to be used vtnually unchanged for SO years In 
the sevenues, computers were mtroduced to the processes, addmg a prectston of control 
10 the cameras and model movement systems that allowed a new level of quallly to be 
obtamed 

Today, the field ts gomg through a transformauon that ts unparalleled m tiS history 
Otgllal technology ts not JUst allowmg mcremenlal Improvements 10 extsung teeh­
ruques, butts provtdmg tolally new and mnovauve ways to create tmagery Quallty con­
cerns mherent wtth opucal mechantcal and photo-chemtcal processes are bemg ehm­
mated The abthty to create completely realtsuc syntheuc creatures and envtronments 
aJiows the telhng of stones that would have been tmposstble only a year or two ago 
The collapsmg of all of the vtsual effects tools mto a smgle workstauon changes the 
paradtgm for filmmakmg 

Thts course will explore the vtsual effects tndustry Where 11 has been, where 11 ts now 
and where 11 ts gomg Ftrst we wtll exam me how lradtuonal techniques have been used 
over the years and how computers have mnuenced a change Then, we wtll explore how 
dtgllal technology ts bemg spcctfically used to create tmagery m a wtde vanety of 
vtsual effects apphcauons We wtll look at both spectacular cye-catehmg apphcauons 
and those that are meant to be truly mvtstble Rnally, we wtll dtscuss the swe-cf-the 
an m the creauon of vtsual effects and where we predtct the mdustry ts headed m the 
next few years 
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Speakers B1ograph1es 

Charles G1bson IS a co-founder and a D.rectorN1sual EffeciS Supervisor at Rhythm & Hues me m Hol­
lywood Cal1fonua. Rhythm & Hues IS a s1x-year old stud1o devoted 10 creaung d1g11al v1sual effects, 
arumauon and graplucs for TV adverusmg, Features and Theme Parks 

Pnor 10 Slarung Rhythm & Hues, Charles G1bson was a seruor computer arumator and software des1gner 
at Roben Abel and Associates m Hollywood Before !hat, he was head of Research and Development for 
MCA 's m-house computer graplucs f3Cih!y G1bson at!ended Concordm Uruvers11y m Montreal, Quebec 
where he placed equal emphasiS on computer sc1ence and cmema 

Gibson's cred11S mclude FIJghl of the Intruder, Silly Tuned and !he anunaled feature Rover Dangerfield 
He has also d1recled v1sual effeciS for several award-wmrung televiSIOn commercials 

R1chard Hollander's background m1xes an and sc1ence, after stud)'lng des1gn at Cal Ans he graduated 
Wl!h a degree m Electncal Engmeenng and Computer Sc1ence at Uruversl!y of Cal1fonua at Berkeley A 
p1oneer m !he fields of computer graph1cs and mouon control he was !he Technical Director for !he land­
mark arumauon Panasoruc Ghder a! Roben Abel and Assoc and des1gned !he mouon control system at 
Doug Trumbel s studiO EEG for Star Trek the Motwn Picture Blade Runner and Brainstorm Founder 
and panner of VIFX Inc , he conunues 10 work m effeciS w11h work most recently on B1ll and Tetf s 
Excellent Adventure N1ghtmare on Ebn Street 6 Al1ens 3 Pamot Games Terminator 2 Ghost 1n the 
Mach1ne and Cliffhanger V1deo Image broke new ground uuhzmg new behaviOral arumauon 10 create 
Batman Returns 

Lmcoln Hu 1s a Semor Techmcal Director at lndustnal L1gh1 & Mag1c and has been w11h ILM's Com­
puter Graph1cs Depanmen! Since 11S formauon He IS acuvely mvolved m !he research, des1gn and 
development of new techniques and equ1pment a! ILM and has worked on several feature films mcludmg 
Star Trek IV Emp1re of the Sun W1llow The Abyss Ghost Terrmnator 2 Judgment Day and Death 
Becomes Her Lmcoln graduated from Columbm Uruversl!y w11h a B S and M S m Computer Sc1ence 

DouglasS Kay IS !he Semor Manager of !he Computer Graph1cs/Dig11al Depanmen! a! Industnal L1gh1 
& Mag1c Smce JOimng ILM m 1985 he has been mvolved m !he producuon of a vanety of films mclud­
mg W1llow Young Sherlock Hobnes Star Trek IV The Voyage Home, lndwna Jones and the Last 
Crusade and !he Academy Award wmmng The Abyss and Terminator 2 as well as !he Star Tours and 
Body Wars ndes for Disneyland and Epcol Center He has also comnbuled 10 a number of award wmrung 
teleVISIOn commercials He rece1ved a B S m Computer Sc1ence and a M S m Computer Graplucs from 
Cornell Uruvers11y 

Denms Muren IS a Semor V1sual Effects Supemsor a! lndustnal L1gh1 & Mag1c He IS acuvely mvolved 
tn !he evoluuon of !he company des1gn and development of new techmques, and IS a maJor user of com­
puter graphiCS m v1sual effeciS Muren has rece1ved Academy Awards for Ius work on Terminator 2 
Judgment Day The Abyss lnnerspace Indiana Jones and the Temple of Doom Return of the Jed1 ET 
The Extraterrestrial and The Emp1re Smkes Back H1s most recent project IS Jurassrc Park He IS a 
member of !he Amen can Soc1e1y of Cmematographers and !he Academy of Mouon Pictures Ans and Sci­
ences 
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Doug Smythe JOined the Computer Graplucs Depl of lndustnal L1ght & Mag1c m the Summer of 1987 
after receiVIng Ius B S degree m Electncal Engmeenng and Computer Sc1ence from the Uruvers11y of 
Cal1forrua at Berkeley In March of 1993, he rece1ved a Techrucal Achievement Award from the 
Academy of Monon Plcrure Ans and Sc1ences for the mvcnnon of the ' morph" process, wtuch 
transforms 1m ages of any one obJect, person or creature mto another 

Doug recently rece1ved an Academy Award for Ius v1sual effects work on Death Becomes Her H1s other 
feature film Credits tnclude Meteor Man, Memotrs of an InviSible Man, Temunator 2, Dte Hard II The 
HUIIIfor Red October, Back to the FUlUre pans 2 and 3 The Abyss lndtana Jones and the Lasr Crusade, 
Willow and Cocoon the Reaun He also worked on Epcot Center's stmuJator nde, Body Wars and on 
several commerc1aJs 
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Course Schedule 

8 30 - Course Chair 

lntroducuon an overv1ew of the day mtroducmg the matenals and speakers 

8 45 - Doug Kay 

An overv1ew of the v1sual effects process How effects are planned and des1gned How computer graph­
ICS Imagery (CGI) fits mto the world of VISUal effects What's good and bad about CGI An overv1ew of 
the system at ILM 

9 45- Break 

10 00- Charhe G1bson 

Data flow of a "standanl" CGI VISual effect JOb Use examples from recent work done by Rhythm & 
Hues 

II 00- Lmcoln Hu 

Discuss spec1fic examples of computer graphics 1mages generated by ILM for Temunator 2 

12 00- Lunch 

I 30 - R1chard Hollander 

D1scuss cost-effccuve way of domg computer generated v1sual effects Usc spec1fic examples from work 
done at V1dco Image 

2 30 - Doug Smythe 

D1scuss some of the 'mv1S1ble effects" such as w1re removal spin-screen composites, bod•ly and set 
muulauon and body parts replaccmenL Show examples from Meteor Man and Death Becomes Her 

3 30- Break 

3 45 - Denms Muren 

Future of d•g•tal technology m v1sual effects 

4 30- All 

Quesuons and the day's wrap-up 
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