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PREFACE

Guidebook series on special effects focuses on the
use of modern technology in the production of fan-
tasy films. Most promising is the large scale use of com-
puter animation and scene simulation in Disney’s
TRON or the computer graphic effects in Star Trek I1.
These films point the way to the eventual elimination of
model photography as we know it today in favor of com-
puter simulation. As we go to press Digital Productions
is using their CRAY super-computer to create
spaceships and entire scenes for The Lasi Starfighter.
While traditional modelmaking will not entirely disap-
pear over the next decade, computers will push back the
frontiers of the imagination—opening new worlds for
fantasy filmmakers to explore. Dragonslayer and E.T.
have introduced Go-Motion™, a new technique for
animators that produces an illusion of life that is start-
lingly real. Henson’s The Dark Crystal is a unique
achievement in the art of puppetry. Crystal is in many
ways the 2001 of the genre, many films will be measured
against it for years to come.

For fans of the supernatural both Raiders of the Lost
Ark and Poltergeist gave us visions of ghostly powers
enough for a year of Halloweens. Careful integration of
live camera techniques with animation and miniature
photography went a long way to making the unreal,
real.

But Disney’s Something Wicked This Way Comes, a
fantasy film with great promise and impeccable creden-
tials, demonstrates that no amount of special effects
gimmickery can save a film that is not working in the
first place. Why a film goes wrong is almost as great a
mystery as why a film goes right. Since filmmaking is
the most intensely collaborative of all of the arts, it is dif-
ficult and unfair to lay the success or failure of a given
project at any one door. Sometimes, though, a film is
carried to successful completion by the energy and
clear vision of a single artist—usually the director. His
vision can inspire and unify an entire production team.
And though the vision behind S.W.T.W.C. seems to
have faltered somewhere along the way, the special ef-
fects story candidly reveals many of the problems fac-
ing the fantasy filmmaker.

This fourth volume in STARLOG’s Photo

David Hutchison
STARLOG Magazine
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The SighT and Sound of

Future Tech

Human imagination harnesses the
power of computer technology to
bring dream worlds to life.

ichael Fremer, supervisor

of music and sound effects

for TRON, took time during
the production of the Disney film to
describe his department’s applica-
tion of micro computers (the Atari 800
and the Apple II Plus) and other more
sophisticated equipment to sound and
music editing. Early in the production,
Fremer was quick to realize that the
unique visual landscape offered by
TRON was every bit as challenging for
his department as for the animators,
since special sounds would have to be
created to fit the fantastic style of the
computer and animation produced
backgrounds and characters.

Research on TRON'’s audio effects
began in July 1981. “My first con-
sideration was budget,” Michael
Fremer explains. ‘“The studio gave us
a budget which reflected what would
be necessary for any ordinary film.
But there was nothing ordinary or nor-
mal about TRON, so that put me in
kind of a bind. All of our sounds had to
be created from scratch rather than
pulled from stock. We had to create
aural effects for a newly-created
electronic world, so we’ve had to in-

vent sounds for everything, from the
footsteps on up.”

While the right sound with the right
visual can create a compelling sense
of reality, the wrong sound can com-
pletely undermine that reality. In a
pure fantasy situation like TRON, this
distinction is crucial.

“Ilooked at my budget and began to
look for ways to get the most out of it.
Quite a large sum of money, about
$25,000, was devoted to transferring
sound to 35mm mag for cutting. If I
could take that sum and devote it to
sound effects, I felt we could do a
much better job.” To avoid the time-
consuming, expensive process of
sound transfers and since the Disney
transfer department was busy ready-
ing material for EPCOT and Tokyo
Disneyland, Fremer was ready to try
something new.

“Since my budget was not really
big enough to handle the picture’s
demands, I tried to find alternative
methods of doing my sound effects.”
Since TRON was a showcase of new
technology, Fremer searched for
methods which would sidestep all of
the old technology of sound transfer
which involves transferring effects to

Walt Disney’s TRON, filmed in Super Panavision 70, is a fantasy of paraliel worlds.
Facing page— Above: David Warner is the mastermind behind a massive theft of information.
Below: His alter-ego Sark is the most villainous being in an incredible computer and animation generated cosmos.
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Even the music has orchestral and electronic parallels. Orchestral computer Jorge Calandrelli checks over

the seare with electronic esmpeser Wendy earles:

35mm magnetic tape for cutting and
dubbing.

“The first thing 1 did was to hire
Framk Serafine, who had created
many of the sounds for Star Trek,”
Fremer explains. *Framk immediately
set about creariing many sounds in his
studio, sending them off to be
transferred to 35mm mag and then to
another departmemt to be cut. But
very soon, he suggested the possibility
of working with the soundtrack on
video. The idea was to have TRON
videotaped and then synch-up a
16-track audiotape recorder with it.
All of our sound effects could be
edited directly on the 16-track
recorder without ever going to 35mm
mag. Further, there would be no
physical cutting—alll editing could be
done electronicallly. Finally, we could
take the 16-track master directly to
the dubbing stage — no tramsfers,
literaily the second generatiion track
right on the film.

“The idea reallly appealed to me.
Not only because we would save an
enormous amount of money by not hir-
ing 20 editors to chop up sounds and
tracks, but because there reallly

i2 SPECIAL EFFECTESVOL. 1V

wasn'’t any other way to effectiively
handle the sound problem on TRON.
Many of our sounds required the mix-
ing of 20 or 30 tracks. which meant
that we weren’t reallly going to get to
hear what things would sound like un-
til we got to the mixing stage. So, this
seemed to be the ideal solution.

“Certmimly, TRON was going to
blaze new trails in every other
department; I thought we should, too.
Framk seemef like the right person to
hire. He had never done a whole pic-
ture before, so there was an element
of risk, but we worked out a deal
allowing good opportunities for both
sides. Basicallly, we had the use of his
studio for the whole period of time
without paying by the hour. We set
him up with space at Lion's Gate
Studio and as we proceeded, we got
more and more involved in this new
techmology. As it's set up now, we
have one 16-track machine with our
library of sound effects on it keyed to
S.M.P.T.E. time code, which is a film
industry standard. All of our sounds
are logged through an Atari com-
puter, which makes them very easy to
call up.

“Let's say we are looking for a
‘blast.’ We type in 'blast’ and the com-
puter prints out a menu of all of our
‘blast’ sounds giving us the S.M.P.T.E.
code number for each location on the
tape. Also the printout lists the dura-
tion of each effect plus any comments
that we noted at the time when we
transferred the effects library to
16-track tape. So, we simply select the
effect we want, push a button, pro-
gram in the SM.P.T.E. number and
the tape runs right down to it and
finds us our effect.

“Nioew, let's look at the old way of
doing it. A guy has a library of sound
effects up on the wall with 2,000
boxes of tape. He must climb up there,
grab the tape, put it on the machine,
run it down, listen to all of the
cutss... ... I mean it takes hours! Then,
when he finds the effect he wants, he
has to send It upstairs to the transfer
room, where it's transferied to 35mm
magnetie film. Ridieulous! Our way is
instantaneous.

“Once we find the effect we want,
we go back to the picture which is
synched to a 16-track tape machine.
We program the S.M.P.T.E. number
wherewewantthe-effect tostart and
to stop, we push a button and the
machine does all the rest. And it's just
fabulous.™

Framk Serafine used two multi-
track tape machines to handie the
sound effects of TRON. A 10-hour
library of sound effects was recorded
on a TEAC 16-track one-inch tape
recorder, while an Ampex 16-track
two-inch tape recorder was slaved to
the master video-machine. The sound
effects® were tramsferred from the
library machine to the video-synched
tape recorder using SM.P.T.E. time
code for precise frame accuracy.
Special video controlier equipment
allowed Fremer and Serafiine to walk
through the picture one frame at a
time or to race through any sequence
at high speed,

The Ampex two-inch master reel
was then sent to Mike Lee and Bob
Minkler at the Lion's Gate soundistage
for final dubbing,

“We brought in a supervising
sound effects editor [Gordon Ecker] to
work with Framk, since Framk didn't
have the experience of actually
editing a film. Well, he looked at all
this new techmology and was not con-



vinced at all. But after just a couple of
months, he began thinking about
transferrimg his entire library of
sounds to S.M.P.T.E. time-coded tape
and as the weeks went on, his skep-
ticisn about editing electronically
rapidly dimimished,” chuckles
Fremer.

Hi-Tech Music

"As far as the music goes, I decided
1 wanted synthesizers,” Fremer says.
“But I didn't want one of these diddly
kind of synthesizer tracks. My first
choice was Wendy Carlos, but I didn't
know if she had ever scored a film. I
knew she had done music for film
which was cut in, but this was a dif-
ferent situation.

“So, 1 contacted her and she had
everything she needed to do it. I
watched how she works and
wondered if we could sync her the
same way we were synching the
sound effects. It was a question of
what sort of equipment she was used
to working on, Well, she loves her old
3M 16-track machine, won't part with
it. It doesn't have a servomotor on it,
s0you can't run it as a slave to a video
machine. Also she performs at half-
speed. She writes the material, pro-
duces the sounds on tape at half-
speed and then doubles the tape's
speed for final playback. It's bizarre,
but what gives her that great sound.

“Som, 1 hunted aroumd for a
specialist in synching, who built a
special system which slaved her video
machine with her 16-track tape
recorder and allowed both to run at
half-speed. Now, she can lay down
her basic track—she does one note at
a time, she doesn't have a program
synthesizer, she works with the old
patching system—so if she spends
hours and days doing the basic track
without sync and then goes back and
puts it on the picture and it doesn't
syne, it's just a terrible waste of time.
Now, she can lay down a basic rhythm
track and run it back to see if she's in
syne.”

For protection, the Disney Studios
also recorded a live Gnalestral score
to hedge against the event that time
wouldn't allow the completion of a
synthesizer score. There were also
Disney Studio personnel who believed
that such a score would be *“too

weird" for Disney audiences.

“Wemndy was also responsibie for
developing her own computer click
track program,” reveals Fremer.
“Normally, music editing works
something like this: The composer
decides where she wants her cues to
be. For example, I would like this cue
to start at this point in the film, which
is usually notated in feet and frames.
But we are using S.M.P.T.E. numbers,
so Wendy marks where it is supposed
to start and end. Then, she has to pick
a tempo. The music editor must find a
eliek track which will catch all the lit-
tle pieces of action that she wants to
catch in the scene.

“The music editor may say, for ex-
ample, ‘OK, I think a 17-click track
will work'—which means 17 frames
per click. (Forty frames per click is a
slower tempo.) The music editor goes
to a drawer and pulls out a big bag of
loops with clicks on it at different
rates. He puts these loops up against
the picture on a moviola until he finds
one which works—one which hits all
of the marks that the composer has
specified. This trial-and-error pro-

cess can go on for some time.

“Well, Wendy thought she could do
better than that. She devised a com-
puter program. Now, all she had to do
is sit down at the computer, type in the
SMPT.E. number for the beginning
of the cue, type in the SMPTE.
number for the cue’s end and how
many places within that area she
wants to catch with the clicks. Then,
she presses a button and says, ‘OK, I
want a click track of about 40 and a
tempo of about so and so.' In about
two seconds, the computer comes up
with a printout of all those eues that
you want to hit, how close to the beat it
comes and the percentage of error. If
this isn't satisfactory, you can go back
to the computer and say, 'OK, I'm will-
ing to go plus or minus 10% on the
eliek and I'm willing to move the cue's
beginning and end so many frames.’
Push anether butten and two seconds
later, it prifts out the pereentage of
error. Right away, you ean see if you
are better or worse. If you are better,
you push another button and it will
print out how many cues you are
hitting.”

Michael Fremer, supervisor of music and sound on TRON.

SPIRHAIAEFFEGTES YOI LV Iv



Sark (David Warner), who has decreed that peaceful programs be put to death on the video game grid,

Programs for computier-gmmerated
click tracks have been created by a

number of individuals in recent years.
Conam made use of the system
developed by Robert Randies called-
Musync, which enabled composer
Basil Poledouris to more easily re-edit
his music when last-minute editing
changes were made by director John
Milius.

A Philosophy of 3aund

Michael Fremer was eager to
detail the process of sound effects
development for TROW. “Let’s take
the motorcycle sequence as an exam-
ple,” he says. “The vehicles aren't
really motorcycles, so we want
something which sounds like an
engine, but not exactly. So, you try a
real engine first. We recorded some
motorcycles and some cars, both at
rest and in passbys. The sound was
processed through various means to
smooth it out or chamnge it. Sounding
them out is a little like painting—look-
ing for just the right combination of
colors.

“You have to think about the dif-
ferent qualities of the sound. What
does the cycle sound like when it's up
close and what does it sound like
when it's far away? In the real world,
when you listen to an automebile
engine nearby, you'll hear the valves
and certain parts of the engine. Fer
TRONY, wee hiaat teo cosnee upp wiikh oo
own electronic version.
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“We have tanks in this electronic
world. If you were close to a real tank,
you would hear treads. These tanks
don't have treads, so we used some
sounds recorded over Pacific
Telephone—hundreds of relays click-
ing. We dropped that in for the treads
which you hear when you are close to
the tanks. It suggests the sound of
moving treads, but it's electronic and
exactly right for the world we are
creaiimg. As you get further away
from the tank, you don't hear the
treads clicking, just the engine's roar.

“Our philosophy is to keep the
sounds varied, to create a really
unique identity for each sound and to
try to find a real world analog for
each device.

“The Recognizers which come
swooping down are a little like
helicopters. We took a basic
helicopter sound and worked it
through the synthesizer, adding a
screaming animal or something—for
a great combination of sound. Of
couse, you never want people to be
able to tell just wihatyouusest iin thee
combinations, but you still want them
to respond subconsciously to the
organic nature of the original soumnd.”

Michael Fremer also had to deal
with the various formats in which the
film was released: mono, four-track
Dolby optical, and six-track magnetic.
*We did our pre-dubs for the six-
track magnetic format and just folded
the sound down for the other

backed by Master Control Program in TRON.

formats,” Fremer says. “You must
keep in mind that, in most situations,
the movie will play in mono sound,
which is just dreadful. So, you have to
keep little compromises in mind to
allow for the bad situations. Dolby
recommends that you mix through
their four-track optical matrix and
then, when you are finished, they can
spread it out for the six-track release.
I don't go along with that. 1 like to
make the six-track version the best
and then lose a little depth in the four-
track optical version—you are going
tolose it anyway. The mono sound just
folds down into a single source.

"Omiigimallly,, we were con-
templating an eight-track release
which would require a special in-
terlocking sound system. We were go-
ing to have five discrete tracks behind
the screen, a stereo surround, a
special multiplex sub-woofer system
and the MCP in the ceiling. But time
worked against us.

“[ anticipate having some difficulty
on the dubbing stage. Normally, if you
are working with 16-tracks, they are
all on different dubbers, so if one ef-
fect is not in sync, you just unlock it
and re-sync it. But we have all of ours
married onto one Ampex 16-track
two-inch tape recorder, so we can't
do that. What you would have to do is
transfer that one track to 35mm mag
and start rock and rolling it into sync.
I'm covering myself by putting all of
our important effects on 35mm mag,



on call, at any time. So, if one of our
tracks doesn't work, you just go back
to the mag, roll it wp on symnc and we"re
all set.

“If they want to chamge the picture
an us, cut a couple of feet out, so we
are out of sync, then, in normal mode,
we would have to go back and cut all
the elements—all 20 or 30—amnd that
would take half a day. But with our
computer system, we just punch in the
instructions: ‘These 20 feet no longer
exist.' The tape will rim forever till it's
back in syme.™

Not only do computer systems for
music editing ease the tedious work of
mathematical calculation for the
mussic editor and therefore, make life
easier for the composer, but they have
immediiate applications for both
foreign language dubbing and Foley-
ing as well. In the future, more and
more production tasks will be turned
over to computers in an effort to make
the whole process of filmmaking more
efficient and less expensive—and as
in TRON, more unusual and
unearthly.

TRON is the first feature film to
employ computer graphics on alarge
scale. And with the new machines
come new jobs and job titles for
moviemakers. One of the more inter-
esting sounding credits to be found at
the end of TRON is “Computer Image
Choreographer.” The two names
listed are Bill Kroyer and Jerry Rees.

In May 1981, before TROW was
completed, Bill Kroyer talked about
his work while seated behind a
Chromatics computer monitor at
Disney studios. Kroyer joined the
Disney Studios with Pete’s Dragon
and even animated a bit of The: FFox
andl the Heound. So what's an
animater deing sitting behind a com-
puter terminal?

“I'm looking at a ‘pencil test’ for a
sequence from TROW that is being
sent over the phone lines from the
computers at MAGI in Elmsford,
N.Y.,” came the easy reply. “It’s my
job ef part of my job as computer im-
age ehereegrapher [C.1.C.]"

“Oh. And what is—"

“A computer image choreograph-
er?” smiles Kroyer. “Well, it's certain-
ly the first time that credit will appear
on the motion pleture screen,
beeause this is the first time this pro-
€ess has aver appeared on the sereen

Left to Right: TRON producer Donald Kushner, futuristic Industrial designer Syd Mead and writer-
director Steven Lisberger go over pre-production drawings and storyboeards for TRON.

on this scale.

"Computter-generated imagery,
what we call ‘scene simulation’ and
which most people tend to call ‘com-
puter animation,’ is really an up-and-
comimg fast-moving field. The basic
idea is to generate pictures on the
screen which are not drawa or
painted by anyone, or built as models
first. They are scenes that are com-
pletely constructed in the imaginary
mind of the computer. Then, the com-
puter reads out that imagery on a
piece of film, which Is processed,
printed and projected as ordinary
movie film.

"“Wihat Jerry and | do as eomputer
image ehoreographers is to describe
the imagery to the computer. We
describe all of the geography and
hardware. Basicallly, we use blue-
prints and maps that describe the
‘physical reality’ of a scene to the
computer. Then, we describe the ac-
tion or choreography of those objects
and the computer puts it all together
into a scene. You might say it ‘visu-
alizes’ it. Then, the computer ‘reads-
out’ that information onto movie
film, Basieallly, we are ereating a com-

puter image and then we are chore-
ographing that image’'s actions.
Hence, the name—computer image
choreographers.”

The TROW filmmakers are very ex-
cited by this new computer tool, since
the images that are created are not
tied down by the laws of reality. “The
scenes we can visualize in our heads'
make it to the sereen almeost com-
pletely intaet. There are very few lim-
itations. At the mement, the limita-
tions are mesty teehnical aceerding
te the eyrrent state gf the art and F_H_é
ameunt ef time and meney Hlﬁi it
E§K6§ i8 eampute the eomplexity of
the imagery desired. But sfee ysu
adapt te werking Within yeur Bu@lg@%
yBY are pretty free 18 ask foF {ust
aBaut any Mage yay want and just
aBaut any kind 8f cRABLLASARRY Y8
want. Y8\ can Meve e camera any-
WHEES Y8y want. thers IS A8 limitd:
HEM: Yol £an Blgw fhings Hg  yoH &af
Pﬂ8¥% fht B 3 &t any spesd: make
984 8??8% FAs: Y84 £an have HIH
88% Bl ¥8{§8B%¥ e 1AWS 8 ge?

n tth Iltt'sséagrrgg{ eell
8‘v’v"8{'"

But the computels will not turn just
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High-tech artist Peter Lloyd served as comsultant
and color stylist on TRON.

anyone into an artist of the future:
first, the image must be in your own
head.""You absolutely have to be able
to visualize exactly what you want,”
Kroyer warns. “You are not dealing
with any sort of hard artwork, or
models or actors that you can look at
and manipulate. . . you @re not dieal-
ing with anything. You have to
describe to the computer exactly
what you want to see. The computer
will only give you what you describe
and not one single bit more. If you
describe it wrong, you get it wrong.
The better you can visualize what you
want, the more completely you can
create it.”

The bulk of the picture’s computer
graphics are being generated by
MAGI (Mathematical Applications
Group, Inc.) of Elmsford, NY and
Information International Inc. (also
known as Triple-I or just III) of Culver
City, CA. Digital Effects of New York
is also supplying computerized ef-
fects for the film.

Talking to Computers
Each compamy has their own
custom hardware and software
systems which create imagery.
MAGI's system is called Synthavi-
sion and Triple-I [A few months after

TRON's release, Triple-I sold their
computer graphics unit] uses a
system called ASAS (Actor/Scriptor
Animation System). It's not neces-
sary for the computer image choreo-
grapher to be “conversant” with the
different softwvare systems nor Is It
practical, so the C.I.C. relays his in-
structions to the programmers at
each of the respective companies.
The programmers then translate the
C.I.C’s requests into the language
used by each computer system.

Kroyer explains how the system
works by demonstratimg with the
scene with which he is currently
working.

“The scene coming from the MAGI
computers at the moment is from the
Clu sequence at the film's beginning.
Clu blows up a Recognizer and the
pieces smash into his tank, the tank
veers out of control and smashes into
a wall. One of the shots, for example,
shows the tank’s exterior being hit by
debris from the Recognizer and being
knocked off center. To plan a scene
like this, we first describe to the pro-
grammer the scene length, we give
him diagrams and blueprints of the
canyon where the scene occurs and
then we draw diagrams of the path of

The evil Sark (David Warner, center) and a guard imprison their foes, played by Jeff Bridges (far left), Barnard Hughes and Cindy Morgan (far right).
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speed. The programmer already has
acomplete data base of the tank itself
from the vehicle's blueprints and they
are already in the computer. Then,
we have to describe the angle and tilt
of the tank in each frame of the shot;
we have to describe when the debris
hits and how the debris is falling,
whether it is rotating or spinning
and, well, basically we have to
describe every last little thing that’s in
the scene. The programmer will have
to know and understand all of this in-
formation so he can describe it in a
numerical way to the computer.
"So, now he has a data base for the
canyon, he has one for the tank, he
describes the increments that the
tank moves per frame, the degrees
that it tilts and the degrees that it
turns. He has to have a file for each
piece of debris that falls. When the

debris hits the tank, there must be a
certain type of flare. . .and that must
be described.

“It’s like painting with numbers.
Everything has a number—even all
the colors have numbers, all the glow
factors are described by mumbers.
You can see that by typing in
numbers, eventually anything in the
scene, the color, the light, the light's
direction, the direction and move-
ment of the camera, the type of lens,
etc. can be accurately specified. All of
these things are given number codes;
the computer understands these
number codes and creates the scene.
At MAGI, all of this information for a
given scene is stored on a magnetic
disk. Using the disk, the operator is
able to change or modify any portion
of the scene at will. When a scene is
completely built up on the disk, the

Computer image choreographer Bill Kroyer at his terminal. Kroyer and Jerry Reese described the
imagery to the computer, which in turn "reeads it out™ onto movie film. MAGI, Triple-1 and Diigital

Effects generated the final iimages.

Jean "Woebius™ Giraud goes over a “'mough" for
a computer display graphic shot in TRON with
writer-director Steven Lisberger.

Villainous Sark (David Warner) will stop at
nothing to protect his own interests in the world
of TRON. The film combines cemputer-generated
imagery with special techniques in live-action.
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disk reads out the information into a
low-resolution ‘pencil test.’
“This is the way our computer pen-
cil tests work," begins Kroyer. “The
computer ‘reads-out’ the scene onto
the screen of a high-res monitor. The
screen is mounted inside a lightproof
box. Pointing right down at the
monitor screen is a 35mm camera. 1f
you were to look at the screen during
the filming, all you would see is one
tiny det of light meving. The tests are
phetegraphed in black and white and
in alew-res mede. We den’t need col-
er and high reselutien for a pencil
test. 1¥'s guieker and eheaper in black
and white lew-res. All we are deing is
|9eking at the timing and Mmevement.
“Now, this scene with the tank
started with the tank rocking up on
onetread and then flopping down on
the other tread when it gets hit by
gsome debris. The first pencil test
shewed the tank raised up at one
angle for the first four frames of the
seene and then suddenly, it settled
dewn en the ether tread in three
frames. 1 ealled the pregrammer at
MAG! and explained that 1 didn't
think that this leeked like a patural
reaction I8 gravity. The tread sheuld
start falling with the seene's first
frame and aceelerate aceording o the
laws of gravity. 88, what 1 am getting
RBw is the penetl test: 1 will view this
fest and if thare is aAything else oA it
that Reeds FBFrEEHOR BF feaking, as
we eall it ' call Rim Baek and he £an
EoMmBYLS e EHQH%% IR 8 matier of
H;HHH%S%: L&aﬂ agg{ W8 BF HRr&8 Ver-
s190s SF INIR s9-HamE seens Before
I faday. e scaneca be e
a er %h

in Jus m’{ of hours.,
1n fust a matter ot hours.

Two “llight cyeles" Face across the video game grid.
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Computiing the 3eme

“If 1 can call the programmer back
at lunch time today and say to him
that the scene is now correct, he'll put
that completed disk into the com-
puter which will produce a high reso-
lution color version of the scene in a
few hours—that’s what we call com-
puting the scena,” Kroyer explains.
"When the seene is eomputed, it is
transfecced te tape for storage, the
disk is erased and used te staft a new
geene. The tape beeames the perma-
nent reeerd efthe seene. Eventually,
that tape is fed inte a maehine that
transfers the image ente high-resely-
tien eolsr mevie film, VistaVisien
format. The reselution is sxpressed
in 1ines and we are FHARKAY &t 4Bt
2,860 lines, which; 1 am ald, 1S Righer
Fe38iutian than the flim stack We 18
Hsing: SBMe 8F BHE SEeNsS Contaln
gver 8ngs MIlisn PIxGlE (Rictrs
gl&menty):

“When we get our film in VistaVi-
sion, we view it using a VistaVision
projector. The film is rear-projected
so we can stand right up to the screen
to examine the quality of the im-
age. . .and iit's sishapn’”

For you hardware buffs, here is a
rundown on some of the hardware
used to create the images in TTRON.
MAGI operates with a Perkin Elmer
System 3240 computer to make the
calculations for each pileture it
generates. The system functions with
twoe megabytes of MOS memeory and
twe B0-megabyte disk drives, and
talks te a Celes DFR 4000 eempuisr,
whieh is sed te generate the pietures
8Ate a meniter.

Triple-I’s main computer is a
custom-built one-of-a-kind which
they call the Foonley F-1. The pie-
tures are generated on a PFR
recorder, which Is manufactured by
the company. Programmers use a
40-ineh by 60-ineh Tayles enceding
tablet to plet the veetor lines for the
varieus images.

“MAGI and IIl have very different
methods of creating scene simula-
tions,” says Kroyer. “MAGI uses a
geometric system. They build their
images out of solid geometry. They
make objects by combimimg sets of
geometric objects of shapes which
are put together into whatever form
they want. Of course, not only can
they add geometric solids, but they
can sulitiectt solids as well. As a very
simple example, if we wanted a
wheel, we might start with a sphere
and start choppimng off parts of it to get
down to the shape we needed.

“MAGI has created the lightcycles,
the tanks, the Recognizers, etc. They
constructed those objects by assembl-
ing a set of solid shapes. The entire
object is constructed around a single
center point. To animate the object,
basically what we are doing is mov-
ing that center point and the con-
structed object moves along with it.

Triple-I's sytem is completely dif-
ferent. They use a vector graphic
method to create objects. All of the
objects are built by constructimg a
shell out of polygons, instead of
creating a solid object using solid
geometries. Triple-I defines the
points of a surface and they connect
those points into a series of polygons.
They have computer programs that
smooth, shade and color the surface.

“Their method is much more
suitable for complex organic shapes,
because you don't really have to rely
on the existence of regular geometry.
You can define points in any fashion
and create any sort of shape out of
polygons. That’s why they can do
human faces, like the MCP (Master
Control Program), or very organic-
looking shapes like the Solar Sailer.
Their system seems to be a bit more
difficult to choreograph because they
carry amuch greater data base, so we
tend to give Triple-I the simpler
choreography, relying more on their
visual beauty. MAGI tends to get the
more difficult and complicated



choreography, because their visuals
tend to be a bit more simple. Both look
beautiful and both companies do
great choreography, so it's just a mat-
ter of emplhasis.”

Meet Bit

“Digital Effects in New York did an
opening piece of a man forming out
of energy and they also created a
character called Bit. Bit is a little
geometric object that flies around a
bit like, well, Tinkerbell, 1 guess”
laughs Kroyer. “Biit changes shape to
express its mood. When it's angry or
giving negative opinions, it becomes
a brittle kind of pointy shape. When
it's in a pretty good mood and
answering in the affirmative, it goes
down to more of a soft-shaded look.
Bit is Flynn's mascot, in a way.”

It takes quite a lot of computer
power to work effectively in com-
puter graphics. Some of Triple-l's
graphics require 75,000,000 calcula-
tions to create one frame of computer
animation. Multiply that by 1,240
frames needed to make one minute of
film and the immensity of the task
becomes apparent.

Four Hewlett-Packerd 9826 com-
puters are needed to calculate ex-
posure control during the optical pro-
cess which will give TRON's fantasy
setting its unique “electric” look. A
Cinetron 1100B is used for camera
moves on cranes and motion control
when required.

To create the various color and light intensities of the glowing video warriors, eel painters create hold-out
mattes by blacking out individual portions of the figure at a time. This example of the villainous Sark in-
dicates a total of four hold-out mattes, so designed for an equal number of camera passes. Each time a
hold-out matte is painted to black-out certain portions of the figure, one or more other specific areas are
clearly revealed for exposure, making graduations of light and color possible for the final electronic world
character. From left to right are: Sark, as shot during production on a sound stage draped in black; the
%%sa%roducttii@m elements: eye reveal, face reveal and circuitry reveal; and, finally, Sark as he appears in

Blichusbdrimeisrrspestpsbdidisatinngvedshabaso

45dbproatid vk p2O0 B0 se g erdrven

before the film was finished the hand eel technigue became obsolete; in the event of a TN batirentirely
different methed requiring mueh less hand iaber would be used:

The “electric” look is achieved us-
ing the “camdly-apple” look
developed by Richard Taylor and
Richard Edlund while they were
working for Bob Abel's company
some years ago. Kroyer suggests that
if there is ever a TRON II, this method
of photo-rotoscopimg and bottom
lighting mattes to create the candy-
apple look will be abandoned. In-

Bruce Boxleitner as seen through the dome of his lighteyels.

stead, the live-action footage will be
completely digitized and manipu-
lated withiim the computer itself, Once
the film is digitized, it can be manip-
ulated any way the artists imagine.
The live action can be colored, dis-
torted, combined with other objects
and, of course, completely without
“matte lines” since there are no
“mattes.” Even mohair or fur can be
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Left and middle: MAGI builds their objects by
assembling a library file of solid geometric shapes.
Their Synthavision process has the capabllity to add
and subtract these sollds in order to create amything
from lightcyeles to tanks.

easily “matted.” Everything is com-
bined inside the computer. The op-
tical printer will be a museum relic,
replaced by the digital printer.

But for the moment, TROW is
pushing the techmology of computer
graphics along, even as the film isbe-
ing made. “For example,” comments
Kroyer, “in the early stages, we had
problems with scenes looking flat—
they just didn't look like they had any
depth. We asked the people at MAGI
to create for us an artificial at-
mosphere in the scenes that would
make things appear to be dimmer or
less distinct as they receded in the
distance.

“They came up with a program
called ‘depth-cluing’ that automati-
cally made the pixels dim out at a
geometric rate from the point where
the camera was supposed to be. This
created the effect of an artificial at-
mosphere and added tremendous
‘depth’ to the scene. We came up with
all sorts of little refinements that add-
ed interest and ‘reality’ to a scene:
secondary light sources, different
kinds of glows, diffusion programs.
We kept asking Triple-I and MAGI
for more tools to work with and they
would go back to their desks and con-
ceive programs necessary to meet our
demands which were growing more
and more complicated.

“Now, if you are going to ask me if
I think computer animation will
replace classic Disney animation, the
answer is, ‘No.' Computer animation
will never replace the kind of
character animation that made the
Disney films great. What we are deal-
ing with here is an entirely different
kind of tool, it doesn’t rappace
anything. Computer amimation
opens up whole new areas for the ar-
tist; it's another kind of tool, a new
brush. The scenes we created on
computer could not have been done
by any other method. It would have
taken 100 animators 10 years to do

Left: Artist Syd Mead set the style for these
computer-generated lightcycles racing on
an electronic gameboard.



Right and middle: Sark's carrier is being slowly de-
rezzed as it approaches the MCP. The surfaces of the
computer-generated craft become transparent,
leaving a latticework of colored outlines.

what we diid.”

And what a powerful tool com-
puters are for the artist. Richard
Taylor of Triple-I sums it up with:
“Eor objects simulated in a computer,
there are no laws of physics. Each
time you sit down to create a com-
puter image, you are getting com-
pletely new rules for reality. That's
what TROW is all about.” e

Below: Richard Taylor of the now defunct graphics
department of Triple-I examines one of the held-out
mattes from TRON.

Right: THRRON Ighlighycty cezzeszup-tor aotiactioreThe

light cycles chase is one of the most memorabie se-
quences in the film.

B R R T o R et a0 2 o e o
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Spirits of The Lost Ark

“Raiders of the Lost Ark" presented
unusual photograyphic effects challenges for
Richard Edlund and the staff of IiLM.

ough director Steven

Spielberg’s action/adiventure

film, Raiders of the Losit Ark, is

not an effects-oriented picture in the

same way as Star Wars or Superman,

it still recalls the 1930s serial cliff-

hangers and features peeple and

situations whieh are slightly larger
than life.

Still, the film embraces startling
production values and relies upon
special effects to create some of the
locations for the film, {(which is set in
1936), to create some of the hair-
raising escapes and, most certainly,
to ereate the story's supernatural
aspeets.

Produced under George Lucas'
Lucasfiilsn Ltd. banner, it would seem
that the logical choice for a photogra-
phic effects crew would be Lucas’
own company, Industrial Light and
Magie, and this, indeed, is the case.
Lucas has been actively seeking to
keep his highly skilled team of cinefa-
gieians tegether between episedes of
Stair Weiss, anel 1981 feund the SYar
Wars-trained 1EM erew at werk en
beth Pragistasier and Raldrsss oF fihe
Lest A¥k:

The first problem to be faced by

any special-effects team is the trans-
lation of the script from verbal de-
seription to visual imagery. This early
stage of speeial-effeets design usually
involves coRfsrences Between the
8‘#88&8 §r§5 %%ﬂ Fhﬁi QHH 8 8{

ECI

, COHCE ar l

§ d&P& ﬁ?&CS }S r?e‘é
SitaAEd Artishonshe, aths These
Gordayenspsasatl tenieanratoadhe
whwellip tierkadfanensemetimeshyesig
dedptiptiondsaasrasinshia shodbing
st pipd dnietivis vl comstgrtglinatasform
of production art or storyboards.

Raiders of the Lostt Ak is an epic
tale which centers around the fantas-
tic adventures of an archenibgit/ad-
venturer, Indiana Jones, and his
perilous quest for a valuable hely ar-
tifact, the Ark of the Covenant. As
such, it presents a number of interest-
ing preblems. One of the first people
te hear abeut them was the stery-
beard artist. At Industrial Light and
Magie, this man is jee jehnsten, a
yeung Texan Brimming with talent,
whese designs fer Star Wars and The
Empite Striiess Badk have made him
fameus ameng fans of the Lueas
sPate age:

“It started for me in summer "79,"

Facing pagge~
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The melting of Toht's head was accomplished by blasting it with two enormous heaters and a hand
heater held by Christopher Walas (jinset).







Projects specialist Gary Platek creates sunset clouds.

begins the tall blond Texan. "I was
told that ILM was probably going to
do the effects on Raiidhrss, so would I
please look over the script.”

The "Ark"” mentioned in the title is
a gold-encrusted wooden chest
which, legend has it, contains the
broken tablets of the Ten Conumand-
ments given to Moses. The Ark is said
to bring invincible and nysterious
powers to the one who possesses it.
But, so the legend goes, there are
disastrous eensequences fof these
whe fheddle with it.

The Ark has not been seen since it
disappeared from the Temple of
Solomon in Jerusalem in approxi-
mately 980 B.C. One legend suggests
that an Egyptian pharoah may have
carried it to Tanis and buried it in the
tomb known as the Well of Sotils.

In George Lucas' story, Raiders of
the Lostt Ak, the Nazis are excavating
in Egypt in the year 1936. They may
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have fouijd the lost city of Tanis and
are well on their way to discovering
the Ark. Adolph Hitler, an avid stu-
dent of religious doctrine and the
power of the occult, has a personal in-
terest in locating the Ark, since many
people believe that the Ark will be
recovered at the time of the coming of
the True Messiah—a designation
that Hitler would find quite useful.

The American government has
recruited Indiana Jones to get to the
Ark before the Nazis do. The film's
final sequence involves the Nazis
opening the Ark and imadvertently
unleashimg the mysterious forces
which have been locked away inside
for 3,000 years. It is this last sequence
that Industrial Light and Magic was
asked to create on film.

“At first,” continues Johnston,
“Lucas and Spielberg did not really
know what the end sequence was go-
ing to be. The script said something

like: 'The Nazis open the Ark and
there is a giant cataclysm!’ It wasn't
quite that nonspecific, but it was
almost that bad.

Storyboording

“There were ten of us involved in
these early conferences—three of us
were artists. We were told to try toim-
agine what would happen when the
Nazis open the Ark, which is sup-
posed to be the repository of an
awesome power. We could do eny-
thing we wanted to; though we knew
that spirits or manifestatiion of spirits
was involved, George and Steven
weren'’t sure how they should appear
on the screen.

“Each of the artists did a prelimi-
nary set of storyboards on his own,
Eor this film, having three artists at
work on the same sequence was a
unique and interesting way to work,
since we all came up with totally dif-



ferent things. My early thoughts had
no ghosts at all—it was all firestorm.
Aunctiher artist had all ghosts and no
flame; the third artist had lots of
wieird light effects,

“This is really the fun part of the
job—someone like George Lucas
comes to you and says what would
happen if all these Nazis are huddled
around this thing and they open the
Avk? It's like opening a Pandora's box
and the Nazis are wiped out. Now,
how do you want to do it?”

You might wonder how George
Lwucas and Steven Spielberg were
able to choose between the three con-
cepts that had been sketched, but the
solution was simple—Lucas and
Spielberg asked that all three ideas
be cembined! "After the next meet-
ing, 1 was in eharge of taking these
three sets and trying te eombine them
ie ene werkable set of drawings”
jehnsten explains.

Johnston likes to give his imagina-
tion complete freedom in these early
stages of special effects design. Of his
work in the end sequence he says, “1
kaew that the Nazis had to die, so I
vvanted to think of the most spectacu-
lar ways peossible. 1 didn't give any
considieration to how it would be
deme! Initially, when yeu are laying
6ut a seguenee, you sheuld try net te
restriet yourself=yeu want to give
youF imagination as free a rein as
possible. Meney ane teehnieal feasi-
pility are later consigeratiens,
generally. Uitimately, yeu always find
restrietions further dewn the l_iﬁ% and
Yo Rever get 8 ds éV@B{ﬁBi‘ﬁ% Y84
want 18 4. Theugh, werking _fBF
George and Steven, 1 am certainly
given 210t freef feif thanifiwereina
SHAI3 silaian

Working for George Lucas has its
adivamtages, since he usually is quite
specific about what he wants in a
given situation or from a given artist.
“George always knows exactly what
he wamts,” Johnston affiems. “He's a
very sensitive and clear thinking per-
son, but he's always willing to eon-
sidler other people's ideas as well. 1've
wiorked for him for abeut five years
new and he seems te be giving me
fne¥e aned mere freedem.”

The spectacular end sequence cer-
tainly presents a challenge to the
storyboard artist, but there are other
challenges in the film of a very dif-

ferent sort. One of them involved add-
ing special effects to live-action se-
quences that have already been shot.
Johnston explains, “About 85% of the
work we did here [ILM] on Raiidsss in=
volved the end sequenee, but we did
have a few other tasks, sueh as matte
paintings and inserts.

“For a number of these, the lab
made frame blow-ups of the live ac-
tion for us to use. This live-action shot
is called the ‘plate.” We are given the
plate and have to add the rest of the
scene. Usually, Steven describes in

great detail what the rest of the shot
should look like.

“For example, there is a shot of
some men clustered around the open-
ing of the Well of Souls and there is
supposed to be a Nazi camp off in the
distance. We added the matte paint-
ing of the Nazi camp and some clouds
in the sky, which we will create in a
tank. But the first job is to sketch in
those missing elements and get
Steven's approval.

“Most times we are given a shot
with the actors in front of a blue

A work print of twe elements (used in a shet of Sallah against the clouds outside the Well of Souls) are held in
a sync block over a light box. A work print is used by the special effects editors to make sure that, frame for
frame, each element is lined up as it willl finally appear on the screen in a shot. Later, a line-up person will
carefullly line the negative up in the same way the work print was, readying it to be shot through the optical
printer. The pieces of wark print are rum through a movieola at the same time to see if they work well

together
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screen and a determination is made
as to what sort of background process
will be used—whether a miniature or
a matte painting will be compasited
into the shot. 1 make that determina-
tion some times, at other times, there
are meetings with the SFX supervisor
and eameraman to speeificallly deter-
mine what a given shet is geing to
reguire.

“We had about 70 or 80 shots to do
and all of them were very carefully
storyboarded.” Johnston insists, how-
ever, that the drawing is only a guide
and that the finished film should look
better than the drawing. “The story-
boards are designed to inspire the
rest of the erew—the cameraimen, the
modelmakers, the painters. Geod
sterybeard art needs net enly to get
the leek and requirements of the
seene aeress, but it sheuld eateh the
imagination and inspire peeple te ge
beyene the drawing.

The Ghostimakexs

Effects supervisor Richard Edlund
admitted that Steven Spiellberg's
enormously excitiing action epic was a
hard act to follow. “It was Steven at
his virtuoso best,” says Edlund admir-
ingly, “but it made our job that much
meore difficult. Mest of our work con-
sisted of optical effects for the last
reel of the film and ineluded one of the
mest diffieult subjeets to pertray
—ghests—eerie, seary, belisvable
ghests.”

What does a real ghost look like?
What would look believable and
scary? Obviously, no one has ever
photographed a ghost, so the visual
concept pretty much depends on
legend and the imaginations of the ar-
tists at ILM,

Richard Edlund and his team at
ILM were responsible for translating
these storyboards into film. ILM's
resources and personnel had to be

A close-up look of the mummy which was used as a ghost in the film’s final sequence
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carefully divided between Hgaitizrs
and Dragonslayasr, which was also in
post-production at the time.

At first, it was thought that the
ghosts could be created with eel
animation, but early tests soon
proved unsatisfactory. Edlund was
searchiimg for something with a dif-
ferent look. Eventually, the old eloud
tank from Close EReasuniters was
refurbished and tests were shet with
small ghests in water. Several
elements were shet using the tank te
aehieve the flew and feel ef ghests as
insubtantial speetres fleating ane
swimming threugh the atmesphere.
Althaugh there are feur shets in the
ﬁﬂ_i§Héﬁ film that make use of esl
animatien (e ereate ghests éﬂ_ﬁi ghest
éff%&'i%g_ the bBulk of ¢ g H?éféflﬁl Was
shet Hsing other techniques iReluding
miniatyres 1 the fank and filscals
PH psis and acters: Spscial opHcal
gehniaUes were developed 18 6om:



Gary Platek creator of cloud effects, holds the probe manipulator used to make clouds as he watches them from the camera’s eye view. In the foreground the Para-
mount VistaVision camera with its viewfinder can be seen.

bine the ghosts with the live-action
footage with a transparent “look™
that would not appear to be a simple
double exposure or “burn-im."

Cloud Tank

Cloud tanks were developed by
Doug Trumbull for Spielberg’s CE3K
and later seen in the De Laurentiis
Flash Gordon. For Raidbess, Edhund’s
team also generated cloud effects in
the tank, but found some other uses,

“Steven likes to call it the En-
counters tank,” smiles Edlund. “And
it is the same tank that was used for
CE3K, though we rebuilt it and de-
signed our own filtering and support
eguipment for it. The prineiple is fair-
ly well-known, now,” explains Edlund.
“You ereate an inversion layer in the
tank using different temperatuires
and densities ef selutiens, for exam:-
ple a layer of salt water en the Betiem
of the tank with a 1ayer of fresh wader
abeve it. Yeu ean fleat varieus pig-
fRshis and dyss iR the plane Where the
twe layers meet, thereBy generating
gifferent types of elaud @ff@[’:{%z We
1se What we eall an ‘atemie arm’ (@
Femsteconialled Hé_ﬁﬁl. é_HEH as fHé
res ysed fOF MOVIRG 1SBIBRES IR

nuclear laboratories) to squirt pig-
ment into the tank at the appropriate
level. It is designed so you can see
pretty much what the camera sees as
you make a shot. The eleud tank has
now beeorme part of eur reperteine.”

While one part of the Raidbss ef-
fects team worked creattimg elements
for the film's breatthitaliing conclu-
sion, others began with the connpara-
tively few effects shots which occur
elsewhere in the film. One of the
earliest in Raiders (though it was ae-
tually shet near the end of post-
produetion) is the shet ef the China
Clipper that Harrisen Fore boards for
the flight te Nepal.

*As luck would have it, we found an
old flying boat that was in a shipyard
a few miles from ILM,” remenibers
Edlund. "It wasn't a real China Clip-
per, but it was close enough—a four-
engine passenger seaplane. One of
the engines still werked, but it was
parked in a junkyard and weuld re-
guire mere than a little matte artistry
te plaee it at deekside in the water.

“We built a ramp next to the plane
to suggest a dock and placed pans of
water on the ground to reflect a mov-
ing water effect underneath the

wings. Actors were dressed in ap-
propriate '30s costume and filmed
boarding the plane.

“Then, 1 took a helicopter trip
around the bay to find a pier that
would look right for the shot's fore-
ground. 1 found such a pier on Trea-
sure Island and made a deal with the
Navy to film there. It was ideal; the
sun was at the right angle, there was
water in front of the pier and we could
phetograph the pier frem a camera
pesitien en anether pier.

“Actually, the completed shot is
made up of two separately photo-
graphed plates and a matte painting
of the seaplane base, taxicabs, etc. ty-
ing the elements together. There was
the plate of the pier, the plate of the
seaplane and the matte painting by
Alan Maley.” Alan Maley worked
with Disney Studies for 10 years after
leaving England. He is well-knewn for
develeping the firont-prejection
system for esmbining a painting with
live-aetien plates:

Cooperative Hifort
One of the film's most popular shots
occurs at the end of the truck chase
sequence with the Nazi car flying off
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The completed compesite for the “China Clipper” shot. The real Sofvent [V, built by Howard Hughes and now owned by Riek and Randle Grant was used for the

ground insert shets,

the cliff. It was a cooperative in-
terdepartmental effort. The cliff was
a matte painting by Alan Maley,
photographed by Neil Krepola. The
animation of the Nazis and thelr auto
was handled by stop-motion artist
Torm St. Amand with jim Veilleux as
camerman.

Richard Edlund outlines the basic
steps necessary to complete this com-
plicated shot.”First, a test pan on the
painting had to be shot. The live-
action plate was rear projected into a
corner of the painting as the matte
camera recorded the plate and pain-
ting with a slight pan of the matie
gamera to suggest the effeet of traek-
ing with the falling Nazis. This test
footage was taken ever te the minia-
tures stage and used as a guide 18
sheet the miniature ear and Nazis.
The mateh-up Bf_ the matte painting
and the stop-metien miniatHres were
shet against 8uf §{QHQQF_E1 Blye sereen
B_a@mg-. Later, Bruee Nichelsen's 8p-
tical depariment went threugh the Ae:
£ES8arY steps 18 produee an anamsf:

gfg §H81E1‘8H’£ fratte of the car and

“This black and white travelling
matte film element went back to the
matte department just about the time
Alan Maley was putting the finishing
touches on the eliff painting. Then, the
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matte department shot the final take
of the matte painting with the live ac-
tion rear-projected into the corner
window, but this time the black and
white travelliing matte is running in bi-
pack in the eamera. This matte leaves
a perfeet ‘window' of uexposed
emulsion for the ear and falling Nazi,

“Finally, the optical department
took this ‘held take’ and exposed the
miniature c&r and falling Nazi into the
hole created by the travelliing matte in
the matte camera, then the film gets
developed.”

Though Edlund confesses he would
have liked a bit more time with the
shot to ‘tweak’ the color balance a bit,
it still gets consistent applause in the
therster. Much of that applause,
Edlund believes, is because the shot
works so well as a "pay-off” to the
truek ehase sequence.

"“There is a similar sequence in
Starr Warsg,”' Edlund olbserves.
“Remember the moment in which the
Millemniizrm Faloon blasts off into
hyperspace escapimg from Mos
Eisley? Well, for that shot we just
used a 4x5 Polaroid of the back of the
ship zooming off. It was one of our
eheapest shets, but very effestive.”
Edlund emphasizes that it is net the
speeial effeets teehnigue that peeple
sheuld be applauding in the theater,

but the momemit. . . The real value of
special effects is its ability to create
those moments that enhance or com-
plete a sequence which would net be
possible by erdinary means.

Make Or Break It

The way in which shots are edited
can make or break a sequence. Just
before the car plunges over the cliff,
there is a shot of the Nazis inside re-
actiing to their imminent demise, and
then it cuts to the plunge.

"It's extraordinamilly helpful to us
at ILM to work with a producer and
director, who have a great deal to do
with the editing of the picture." In this
case, it's George Lucas as producer
and Steven Spielberg as director. I
don't mean to detract in any way from
the considerable talents of editor
Michael Kahn, who cut the entire pic-
ture, actiom sequences and all!
George wanted to edit the end se-
quence, since the effects were coming
out of ILM much later tham the pro-
duction footage, which Michael was
cutting as it was being shot, George
edits effects in a very astute way. He
knows how to take an effects shot that
may be weak and cut it in at just the
right moment to get the most out of it.

“Modern audiences are very dif-
ficuit to fool. The audience knows full



well what material photographed
with a camera looks like—they've
seen millions of feet of film by the time
they are teenagers. If something looks
‘funny’ in a shot=they spot a matte
line or netiee the purple astereid go-
ing by=then yeu've let the direeter
dewn. The direeter is trying te tell a
stery ane build drama, But a flawed
effeets shet has distraeted them.”

Other sequences that required
strong interdepartmental coopera-
tion were several of the shots depic-
ting the hunt for the Well of Souls.
Jones, Sallah and his men are isolated
against a stormy sky, digging like
erazy. Edlund smiles when he says
that they new have a man if enarge of
“eontrolling the weather.” He refers
{6 Gary Platek. “He is typical of many
peeple here at ILM in that he is egual-
y adept iR Many areas. Hie 6an dlssign
§9§lﬁi§ﬁ§§¥%@ fReehanieal eguipment;
Werk with _1§§EF§ @H@_fé Wwas sgte
1as6F H_?Qféflél in the BiE%Hf%_) 8t lé_ﬂﬁ
expsrtise On matters dealing with
ehemistry. He has Become guF cloud
EXPaft:

"There is that great shot of the hunt
for the Well of Souls which required

Top: Storyboard art for the clipper compesite shot.
Right: The shot is an optical “sandwich.” There is
a foreground plate of the pler and water. Bottom: A
live action plate of Indy boarding the plane. These
two elements are tied together with a matte paiimting
of buildings and sky. The completed shot is on the

facing page.
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Left to right: Ted Moehnke, supervising stage technician, Thaine Meorris, pyrotechmician, Joe Johnsten,
visual effects art director and Elizabeth Morris adjust Greta Hick's harness.

An exterior view of the studio sets creaied for the underground inieriors of FR&MRAS.

cloud tank skies, animated lightning
and flashed matte paintings. We had
to reposition and redesign the shot to
enhance the composition. It was a
very symmetrical shot originallly, but
we chamnged that; also there were four
or five blue screen shets nestled in
there with the beautiful synthetie
skies. 1t was a seguenee whieh. I
think, turned eut pretty well.”

The picture’s finale involved
ghosts, a fire storm, clouds, eerie
transformaitiions, exploding heads,
melting heads, shrinking heads, bolts
of electrical energy....your basic
cataclysmic apotheosis.

"Our first challenge involved fin-
ding a means of controlling flames
and fire into storyboarded shapes,”
Edlund says. “Thaine Morris, our
resident pyrotechniciam, was pretty
successfiul. Most of the material was
shet with Bruee Hill's highspeed Phe-
tosenies eamera. We shet at 360
frames per second iA feur-pert ana-
merphie fermat. The VistaVisien
eguipment is net eapable of sueR high
speeds. 1 built a little eptieal printer te
egnvert the fewr-pert anamerphie
festage 18 VistaVision interpesitive,
S8 We _EBH!H E_BHQBGéH% Hqé material o
BuF VistaVision Quad PFRISE.

“Paul Huston built a miniature of
the mountain top set about four feet
wide and five or six feet deep for the



Miniature Harrison Ford dolls dressed as Nazis were used for the insert canyom shot

Stop-motion animator Tom St. Amand makes another minute movement on one of the Nazis wheo drives off th

shot in which the firestorm sweeps
over the scene. We turned the minia-
ture upside down in order to get the
flames to cling to the set. It was pretty
surcessful and I think audiences tend
to buy that shot.”

For the live-action in-camera ef-
fects, two special techniques were
brought to bear. “We built a special
harness that housed an enormous
flashbulb for the Nazis.” The flash-
bullbs are special purpese units,
which produce an average lumen
level of 55,000 lumens for a duration

of 2.5 seconds. The total integrated
light output is 140,000 lumen-
seconds.

“The trigger for the flashbulb was
concealed in the hands of the in-
dividual stuntmen. On cue, the stunt-
men fired the flashbulb, which lit up
the entire inside of their shirts, so that
it looked as if semething was actually
burning inside. Of esurse, the stunt-
men were proteeted with asbestes
pads. But the effeet. . .was effeetive!

“I made a special filter for the
camera lens that would create a uni-

¢liff in the truck chase sequence.

que flare effect. I wanted an arc-
shaped flare, so I made up a filter
from an optical flat on a ruling
machine I have in the shop here. It's a
subtle effect; but if you can create
enough little subtle effects, they
can reallly add up to somethiing."
And add up to something they did.
It's a special kind of magic that
George Lucas, Richard Edlund, Den-
nis Muren and their teammates are
brewiing in Marin County...it must be
one of the most excitiing places on
Earth to work. [ ]

SPECIAL EFFECTSAVOL. IV 31



Dreanms become nightmares when
the Disney Stwdios tried to resculpt the dream of
"Something Wicked This Way Comes"

completed on Ray Bradibury’s Some-

thing Wicked This Way Comes that
Lee Dyer's special visual effects team
was called into action. Post-
production is not the best time to
begin effects work on an effects-
oriented fantasy film, but Lee Dyer
framkly admits that the studio had no
choice.

“I was working on TROW at the
time, 10-12 hour days, seven:days a
week. My effects animation depart-
ment is the only one here at the studio
which works with live action, so when
director Jack Clayton got into full
swing on Sometthiing Wicked, no one
was available,"” Dyer confesses.

“Certzimly, Somethimg Wicked is a
film which shoultd have been
storyboarded from the beginning. It
wasn't. So, we went back in during
post-production at a time when the
studio wasnt fully occupied on TRON
and the various EPCOT films and
added four entirely new sequences.
We storyboarded them thoroughly
and 1 personally went over all of the

It wasn't until after shooting was

new ideas with Clayton. What he
didn't agree with, we talked
through—ultimatelly compromising in
some way to reach agreement.
[Disney's former Vice-Presidemt of
Production] Tom Wilhite was really
the driving force behind putting all
this together,” he continues.

Animations of Evil

The first of the major sequences
added to the film was the opening
autumn countryside scenes lensed in
Vermont in fall 1982. Not only was
live action involved, but the Disney
matte department was called upon to
help establish the town itself nestled
in the New England mountains. Lee
Dyer explains that this new footage
established the autumn season, the
locale and the fact that Green Town is
a real community filled with people
other than the story's main charac-
ters. "“Jack shot his film on the Disney
back lot and on the soundstages so
these shots serve to ‘open up' the film
a littiflke."

In Jack Clayton's original edit of the






FX animation on Jason Rebard's face in the miFrer Maze sequense.  ©lase:-up of FX animation o Bam Erier's face as the iee fraetures:

Top row: Ice fractures and falls away from Dust Wilch Pam Grier in these frames selested frem the sequence. Betiom rew: The Bust Witeh is eleetrocuisd. All
FX are hand-drawn multi-level animation. Such-laber intensive effests artistry is a very spesialized skill mastersd By comparatively few animaters.



film, the boys discover Mr. Dark's
carnival already assembled in the
neadow. “I wanted to see the carni-
xad come together by itself,” Dyer
reueals. “We could have done this in
sswueral ways, but we theught that in
dler to give the sequenee a different
06k, it might be a geed idea te use
somRuter animatien and te get MAGH
Avelved. MAGH, the eempany that did
agreat deal of werk en TRONNfERruds
xanied te try simulating live astion.”

MAGI was assigned to create the
dimpes and moves for the carnival
rain, and its transformatiion into the
manyiteted carnival. Disney anima-
ors were enlisted to ereate the se-
flusnse’'s organie effects, elements
Adhich eemputer animation dees net
io partieulasly well sueh as blewing
gaves and flapping tent eanvas.

The sequence was planned to last
‘or almost two minutes. MAGI's chal-
enge was to blend its work in with
gt the hand-drawn animation and
e look of the remainder of the film.
VIKGI technicians created programs
0 gliviinate the “erisp” look of com-
Rier animation se that it weuld net
cgll attention te itself. Unfertunately,
he esmpleted woerk didn't meet the
sipectations of jack Clayten and the
-85t of {B_e preduetion team, e the ef-
#8 caraival compuier animatien se-

Wwas delgied from the mevie
%ﬁ!&%é%%@%@-

Though the carmival’s genesis is
shsent from the film, its apocalypse
surndivies as the story’s climax. In
Ulpytiom's orlginal version, the boys
1un away firom Mr, Dark and s Pan-
tlemomium Shadow Show, stopping
2 te ook hack 2t 2 imalile Reimking
¥ the destroyed earmival. Lee Dyer
wes leeking fer semething mere
semineing.:

As the movie stands now, the cli-
nax centers around the final con-
fronttation between the forces of
sood and evil. In the film, the good is
rgnresented by the cleamsiing power
i a lightning storm (which is unusu-
d, since such storms are normally
velled up to do the bidding of
iemeonie forees) and the evil is, ef
sauise, Mr. Dark and his traveling
showy of Rightimares.

We first see the storm brewing
garly in the picture, but by the film's
andl, its full force is brought to bear
m e demamic carnival of Mir. Iark.

Effects animator Scott Santore worlking on the ice cracking sequence seen on the facing page.

“[ wanted to create a vortex effiect,”
explains Dyer, “but I didn't want a
Witzad gf @zoyytboresetféedt I nuantbel
something to come down in slow mo-
tion and suck everything up into the
storm, everything—ftte towns-
people, the earnival, Dark—=so that
nothing at all remains. The twe kids
eome ever the hill and yeu see all this
ehurning behind them. And then,
after you eut baek frem the master
shet, it stafts tg dissipate and the
kids raee Baek tewards town”
Roland Tamtin, who recemtly re-
placed retirimg Danny Lee as head of
the studio’s mechanical effects shop,
supervised the mechanical effects
for the post-production effects work.
“I was approached with the story-
boards for the carmival destruction
by Lee Dyer,” begins Tantin. “After
two or three conversations, I realiz-
ed the enormous scope of what he
had in mind. My idea was to invert
the model of the carnival and release
it meehanieallly. With fans, dust and
debris, we eould ereate the image of
the ehaetie turmeil whieh weuld
sHek the eardival up inte the aif.
“We built the model out of very
lightweight material on a 20 by
40-foot foam core platform. All of the

carmival’s facades and structures
were built out of a combination of
foam core, paraffin and balsa wood.
The lighter our construction could
be, the greater our opportunity to
play with wind effects after the
release of the wpside-down
strueture.

“The destruction begins with the
carmival filmed right side up using
fans and wind effects to start the se-
quence. For the upside-down filming,
units were pre-broken and then reas-
sembled with parafin. On cue [from
miniature supervisor Harrison Ellen-
shaw], the wind, dust and debris
were started. Harrison eued us for
the buildings he wanted te ge fifst.
Meehanieallly, we released the trips
ehe after anether. Seme pieees were
figged te tumBle i the wind using
menefilament line.” Tantn reveals
that nearly a menth ef experimenta-
tien Was iAvelved to find the right
fRaterials and 9 get them werking
BFBB%FW:

It was a two-take situation with
the cameras turning at wvarious
speeds from five to seven times nor-
mal. Most shots were done in a 4-perf
format, though a few VistaVision
plates were made for those shots re-
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quiring optical matting. Individual
structures were also isolated in
separate shots. After the first take,
the pieces were gathered up and re-
assembled for the master shot.

The Ferris wheel was specially
comstructed out of lead, so that it
could be distorted by pulling on parts
of the structure with momofilament
line. When the sound effects of twist-
ing metal are added, the technique
warks fairly well.

Harrison Ellenshaw expressed no
small measure of relief that the de-
struction sequence would occur at
night. “[t was easier because it was a
night shot — the darkness hides a
mulliitude of sins. You can sell amy~

thigaatnighht Thegymakkewhibbdepizic-

tures at night — I won't mention
which shows — just so the effects
diom’t look crappy. The toughest ef-
fects in the world are the ones which
must take place in the full daylight
reality—and those are very, very dif-
ficult. Daylight effects really separ-
ate the men from the boys. You can
get a lot of notoriety for doing flashy
stuff in outer space, but, boy, when
you bring it back to Earth, it grets a lot
towgliear.”

Ellenshaw sums up the effects
busiimess, noting, “The truth of the
busimess is that either you pull it off

aor your dom*t—amytthiing less is not &
successful shot.”

Storms of Spiiders

The vortex which destroys the car-
mival at the film's end was created in
a cloud tank built especially for
Something Wicked This Way Qomes.
The tank, which measures six feet
high, six feet deep and eight feet
wiidle, is constructed of one-and-a-
guarter-ineh thick aerylie plastie,
The tank was used not only for the
apssalyptie vertex, but to ereate
elouds for varieus seenes througheut
the film. Ren Tantin anticipates wsing
the tank in ether future Disney pre-
giotions, perhaps even iR animated
festwres sHeh as The Blagkcaatdrsan,
W’il@ﬁ i8 _EHFE%E\EM iR preduetien.
TQﬁ‘HH_B@li%Vé% that the {QHK"% full
poietial has yet 18 Be realized;
creating clewds may Be oRly ong
possBiity:
It's atwister! A churning voriex is created for the

Disney cameras which will be compesited into the
carnival destruction sequence.

Effects animator Gall Fox working ontthe sequence with Jason Robards aging in the mirror maze.

Compositing the tank FX footage
with the rest of the film proved to be
an interestiing challenge. Harrison
Ellenshaw explains, “If you look at
the raw tank footage, you see the
tank and the surfaee of the water, but
you shet against blaek se your initial
theught is that yeu'll have t6 draw
hand-reteseoped maties for every-
thing. Bastealily, theugh, we are est:
pesiting the vertex master shet in the
fRatie department. in that way, we
£an darken seme areas on the @igss
and lighten others — helding Baek
§6Me i § and letting others comE
throueh: fFs 1ike & giant sRimatien
stand oF optical printer 1A that yau
Rave this 13598 Area with WHIEH I8
flddle with ths fim: vy 49t Rave 18

W8FF§_ 2oyt pulling &lSmERts pRSES:
i icalt i 48ind hand Fsigssape
r ahimatidn frame by frame in order
8 create YRUL DROOGIERS
ejements. ‘frle sSnootin He
\%er e%nasgvainsf a 513 |urnS 88 LL?% u%
VO X, ainst.a sodiu aCKI1n 19§
; %ﬁiw% g =
ifictlt Vi g8t “doug“Tigik o3

One of the new sequences super-
vised by Lee Dyer became a particu-
larly personal nightmare. The spider
sequence was designed to replace a
shot of a large meehanieal hand at
the beys' windew, an idea whieh
didn't work well and was scrapped.
Dyer had te muster a geed deal of

courage to supervise the sequence
and its aracthmid extras.

“[ have a terrible phobia for spid-
ers,” he explains, “which may be
why I suggested the idea. 1had to con-
dition myself to be around them. One
Saturday, I had our animal handlers
put a spider on my shirt-covered arm:
the next Saturday, 11let it crawl up iy
bare arm. 1 became aecustiomed to
them, but it was terrible . .. and it
was terrifying.

We had more than 200 kit tenzamthu-
las on the set, plus an additional
number of fake spiders to help fill up
the background. Isidoro Raponi also
created several ingenious mechani-
cal spiders which were used in spe-
elal situations. Most shots, however,
used the real spiders.Even when the
kid pulls epen the esvers en the bed
—all these spiders are real. THekkids,
Shaun Carsen ane Vidal Petersef,
were real treupers, theugh; they
allewed us te plaee live spiders en
theif hair and skin. 1 esuldn't Rave
_QQH@ it My skin eravwis new just falk:
{ng about it

“Taramtulas, apart from biting, fill
the air with a sort of ‘pollen.’ You can
see the stuff floating in the air illu-
minated by the stage lights. The min-
ute it comes in contaet with your skin,
you start itehing like erazy. It washes
off, of eourse, but the whele seund-
stage was just full ef it and peeple

SPERHAIAEFFREES YO IV Iv



Assistant scene planner Scott Russo, effects animation supervisor Mike Wolf and compesiie Supervisor
Clint Colver check the effects egls for the sequence with Mr. Dark in the library.

were itching like crazy. The spider
stuff even got into my lungs. For tinree
weeks afterwards, 1 was taking
cough syrup so 1 could sleep. It was
really a tercible experience, but no
one was bitten and it wasn't even
really dangerous.”

One of the most interestiing effects

contributions to Sommthing Wicked

light which shines on Dark. Halloway
and the library itself.

“We used Jack’s footage, exactlhyass
he shot it,” Dyer says. "We did not
add any new shots or change the
lengths of the edits. Actuallly, the se-
guence was perfect as it was=iit cer-
tainly didn't need animation to make
it werk. Ren Miller asked me to ani-
fate ene er twe shets as a test (we
were talking abeut ever 20 shets fer
the sequence) Se we did. He liked
them. Ray Bradbury even said,
‘Whena we talked abeut this idea a
few menths age, 1 insigied that it
eeuld net be dene A my film,
But... .’

“The principal means of making
an animated effect look like it's hap-
pening on set is to add interacttiive
light to the character. If I tear a page
and that page —and nothing else—
lights up, It will look like an effect
whieh has just been laid over the
eriginal shet. But if yeu put a glow on
beth the eharaeter and his face, then

This Way(Qonessweasst hiad nmaasdtyythiee it 186KkS like the effeet is seeurming on

effects animators. In an extremely
dramatic sequence, Mr. Dark con-
fronts Charles Halloway in the
library. As Dark tears pages from
Halloway's father’s diary, the pages
seem to heat up with a little burst of

Director Jack Clayton peers over the edge of the mirror maze set.
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the set. 1A faet, we were able te fake
Dark leek a little mere demenie by de-
ing it in that manner. We eeuld ak
mest ake & skull eyt of his faee with
the technique. We alse picked up &
few Righlights en the wall.’



“With Richard Portman's sound
effects and our animation effects, a
special magic has been added to the
scene now. With all of the effects ani-
mation, we tried to be as subtle as
passible and to make it work within
the story's comtext.”

Dork of Aging

“Near the film's end," Dyer contin-
wes, “Dark is trapped on the carousel
and begins to go forward in time, ag-
ing. This sequence just didn't work
for me. The only thing that Jack did
was to catch Dark's pants in the stir-
tup of the carousel horse. However,
if Dark is really a demonic figure, all
he would have to do is snap his fin-
gers and he would be off the carousel
and out of danger.

“So, since 1 made the storm the
good force in this movie, a bolt of
lightning now hits the carousel tent
and the carousel. The carousel is
totally electrified, the bolt runs down
the pole and into Dark's body. He's
jerked back and falls. The lightning
pins him to the ride and he dies.

*This scene was one of those situa-
tions in which you really can’t keep
the effect from looking like an effect.
Even though we played around with
the interactive light on the wooden
herses in the foreground, some of it
still looks animated. It's very diifficult
to gt around tihvat aspect, although 1
think tthe ellectricity looks very g

Efffiects animation is added to live
action on a frame by frame basis. The
efffiects animator works with a stack
of piwio blow-ups of each frame. The
animystor works in pencil on white
peper which is placed over each
frame blow-up. Each registered pen-
cil dhawing is photographed either as
a blleck-and-white high contrast ele-
menk or continuous tone if shading is
requiired. If there are large areas of
mtmactive light, for example, then
Dismey animators will ink right on the
paper. No eels are used. For this pic-
ture, Disney fielded a team of seven
effects animators working over a
period of five months: Wm. Allen
Blyth, Ed Coffey, Gail fox, Allen Gon-
zzlles, John Norton, Darrell Rooney

and Soott Santioro.

Qrme complex sequence involved

Pam Grier as the mysterious Dust
Witwh. Ilee iis seen cracking and fialling

Etfects supervisor Lee Dyer checks a scene on a movieola with Jason Robards.

from her body: then, she is enveloped
in electricity after being stabbed with
the lightning rod.

Effects animator Scott Santoro ex-
plains some of the difficulties. “The
ice sequence was complicated
because of the way it was designed.
The effect is animated on six or seven
different levels; we had problems get-
ting the colors right. It was pretty dif-
ficult to get the animation to look as
though it was happening on set.

“The multiple levels help the
animation take on a dimensional
quality. There are two different levels
for the ice itself, a level for facet
sparkling and one for shadow as well
as a level for bright areas and one for
medium bright areas.

“It took some time to figure out just
how the ice effect should work. The
cracks begin as she removes her veil.
The effect had to look as if this thin
layer of ice was brealking at some
distance from the body. It was a little
difficult to imagine how it might look
in reality if a person were covered
with a thin sheath of ice and then it
would break away."

It wasn't only special effects se-
quences like the MAGI computer ani-
mation at the film's beginning which
were dropped, but live action scenes

littered the editing room floor as well.
Mr. Dark’s Freak Show was almost
entirely eliminated—anlly glimpses of
the characters remain visible in the
carnival’s march through the streets
of Green Town,

A few of the alienesque beings
were created by makeup artist David
Ayres. Disney makeup artist Bob
Sehiffer spotted one of Ayres’ charae-
ter masks in a store and thought that
semething like it weuld werk very well
for one of the backgiound charaeters
in the earnival's sideshow freak at-
traetion.

“Schiffer wanted to know if I had
anything original that hadn't ap-
peared in any movies,” explains
Ayres. “$p, 1 sent him my catalogue
and seme photes.”

One of the masks that Schiffer
selected, which Ayres calls his
"Pascargoula Alien,” was inspired by
a description of a UFO abduction
given by Charles Hixson and Calvin
Parker from Pascagoula, Mississippi.
The eharacter can be seen in the back
of the parade walking on stilts. Later,
the mask is seen hanging en a pest if-
side ene of the tents.

There was also a midget mask,
Mornac, inspired by Ayres' favorite
TV series, The Ourter/Linii¢saadc ddopg-
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Gulde wires are set to control the direction of the Carnival's break up.

nose mask prompted by a character
in Star Wars. An OrientalHooking ap-
pliance named Ebon was also in-
spired by The Outer Limits.

“It was a tremendous thrill to be
associated with a Disney movie, even
in a small way," Ayres says. “I grew
up with the Disney films since they
were the only films that my parents
would allow me to waitcln.”

Amazed of Mirrors

The only other major cinematic se-
quence to go back before the cameras
was the mirror maze segment near
the film's end. Consulting with staff
art director John Manshridge, Dyer
assembled a mirror maze out of the
1930s with oval shapes. “[ was afraid
of creatiing something which would
look too high-tech,” Dyer admits.
‘With all the dry ice vapor on the floor,
the glass and the beams of light, I
could have almost imadvertantly
created a disco feeling. The oval
shaped mirrors created a period look.

“In the mirror maze, we come to
grips with the time that Clrarles
Halloway couldn't save Will from
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drowning at the river. Instead, Mr.
Nightshade saves the boy. In the film,
Halloway enters the mirror maze
looking for Will. Mr. Dark entices him
into looking into the mirrors. We see
Mr. Crosetti dancing, Miss Foley
growing young and so forth. Dark
says something like, ‘Now, look into
your mirror and see your past.’ Then,
we flash back to Vermont and see Will
drowning as Halloway is standing on
the river bank.

“Im his effort to save Will,
Halloway plunges his hand through
one of the mirrors which has turned to
liquid. The camera quickly cuts to a
reverse angle and we see Halloway's
hand plunging through broken glass.
He reaches through, symbolically
saves Will, and thus destroys the mir-
ror maze.”"

From there, Halloway and Will
race to save Jim Nightshade from Mr.
Dark’s nightmare merry-go-round,
prompting the final climactic fate for
Dark’'s Autumn People and his Pan-
demonium Shadow Show.

“So, we've tied the story together,
not only with effects, but with new

Final preparations are made for the first take in car-
nival destruction sequence. The ferris wiheel was
constructed of lead wire which could be bent and
twisted as if torn by terrible forces.

sequences,” concludes Dyer. “Brad-
bury’s original-script was very good
and I was overwhelmed when I saw
the first cut of the movie, but I could
see that many things had to be dis-
cussed. Now, with the post-produc-
tion effects, James Horner's excel-
lent score and Richard Portman's
sound effects, we have a very excit-
ing motion picture.”

There is one other effect in
Somuttimg Wickedl This Way Comes
worth mentioning here along with
Harrison Ellenshaw’s outlook om
special effects and filmmaking in
general and that involves the genesis
of the movie's opening title sequence.

“I submitted an idea for the titles,"
begins Ellenshaw, "amd it didn't
work out. But out of that idea grew
another idea and out of that, another
idea . . . and so on. Basicallly, we (you
can always tell when it's not some-
body's idea when they say ‘we’),
somebody else (Ron Tantin, actuallly)
conceived the idea of using milk on a
latex sheet pressed into indentatfions
which spelled out the title and film-
ing it in reverse (it was my idea to
shoot it in reverse) as the latex sheel
is pulled out.

“It actually worked out very well,
It's kind of the nature of this industiy
that motion pictures are very much a
collaborattion. It's funny. Magaziines
like STARLOG don't really like to talk
about that too much, because il
doesn't sell magazines. You know?
Who wants to hear about 40 people,
when you camn pin all the credit or
blame on just one? It's much easier,
much more manageable. And it's bet-
ter for the reader. If you were tt
follow how the credit came to be foi
any given idea, there must be eight
nine or 10 people who were involwvec
at each point, and finally, one vary
good idea results out of many othei
ones.

“I know many people in town, wihe
would run to take full credit, but its
so rare that one person is really re
sponsible—it really is. There arem't
that many great geniuses in the
world who don't rely on the input ¢
others.” 4






FlighTs of Dragons

Sorcery abowndis in the flame and fury
of "Diagonsiayer.”

ermithrax Perjorative is the
star of the recent Hal Bar-
woodAtetthew Robbins fan-

tasy, Dragmistdgerer. David Burnett's
original storyboard panels depicted
Vermithrax (whose full name, loosely
translated, means, “The Worm of
Thraee Which Makes Things
Werse”) had te be a real fire-breath-
ing, flying dragen with all the pewer
and majesty ef legendary &ragens.

The special effects team at George
Lucas' Industrial Light and Magic
had to make use of a variety of vastly
different techniques to capture each
attribute of the beast’s character. For
the film, Vermithrax is a creature of
many forms and parts=fiiwm full size
pieces weighing many tons to be
eperated en the live-action set, to
preeision miniature puppets for the
metien-eentrol stages at 1LM. The
Dragosiangler sterybeards are filled
with dragens that fly, dragens that
walk, dragens that breathe fire,
dragens te be ridden and stabbed and
dragens that express anger, hatred
and sadness:

Dennis Muren, Supervisor of Mini-
ature and Optical Effects for IDmagon-
slayasr, explains how a very fine mix-
ture of techniques — including hand
puppets, full-size props and new a
animation technique — were all
blended ifite the ereatiion of one very
impressive dragen. Reughly eone
fourth of Dragenslayer’s $16 millien

budget went into the special effects
to bring the mythological creature to
life.

The full-size effects with fire,
smoke and water involved a large
dragon head, a section of tail, a leg
and wing that were constructed
under the supervison of Danny Lee
and Walt Disney Productions. The
16-feet head and neck assembly was
designed with fullly artirsidéaed eyes
and jaws; Brian johnsen, Superviser
of Speeial Meehanieal Effeets, rigged
the beast 6 sheet a 30-feet jet of flame
from its meuth. "It was unreliable, but
when it werked, et enly was it ab:
golutely terdfiying, it was truly
thagical—a sterybeek come t8 life in
front of yeur eyes;" exelaims Bre-
ducer Barwesd:

The full-size dragon weighed in at
over two tons and had to be sus-
pended from the end of a 70-foot
industrial crane. “It was extremely
effective for the master shots and at
mid-disttamce,” Johnson says, “ut not
for the small incremental mowes.”
Beoth Jehnson and Barwood turned to
ILM te ereate the 160 cempesite
dragen shets that weuld aecount for
enly 15 minutes of sereen time, But ea
whieh the real sueeess of the dragen
a8 a eharacier—and Dragenslayer as
a film — weuld hang. Preduesr Baf-
weed khRew from the start that the
dragen had e Be Believable. “That's
the key i fantasy—te make it real, i8
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Chris Walas checks the internal mechanism which ¢an be used to manipulate the eyes, lips nese, neck

brow and temples of the dragon.

go beyond symbolism and allegory to
acthipdityy”” states Barwood.

The traditional approach to
breatthiing life into fantastic creatures
for the movies involves the technique
of stop-motion animation. This techni-
gue became famous under the hands
of Willis O'Brien in the 1933 King
Kong and still prevails today in the
fantastie adventure films created by
Ray Harryhausen. Stop-metion was
the first eheiee ef producer Barwood
aned direetor Rebbins when they
Began their ealy meetings with the
gffeets staff at ILM. The sexipt was
designed for it—the dragen was {6 Be
kept very dark, generally in a eave
setting, sB that it weuld have a chanes
of 188king real:

Taun-Taun Commection

It was after The Empire S$tikes
Baokk was released that Dennis
Muren and others at ILM began to
have doubts about using stop-motion
in the traditional manner. Dennis
Muren explains, “The body of the
taun-taun was blurred going forward
and going up and down when it was
running, but the legs were still stop-
motian,” Though the ILM team was
generally pleased with the results
when they saw the dailies, the movie
going public did not respond so
positively; many in the audiience
thought the taun-taun looked “fake.”

“It was about that time that I
started thinking that something was
wrong with our perception of the pro-
cess,” Muren remembers. “Mamy of
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us here at ILM grew up loving the Ray
Harryhauser/Willis O'Brien films
and we have a definite prejudice in
favor of the technique. There's
nothing wrong with that, but regular
movie goers don't have prejudices in
favor of something and, to many peo-
ple, the stop-metien technigue is not
believable. As we were geing inte
Dragoenslayer, 1 theught that maybe
Phil Tippett showld censider
animating the dragen as a ree puppet
—something they haed dene years age
6A the Amieus filfhs. 1t was all 1 esuld
think of, even theugh the result often
188ked terribie for the mest part; But
within some of these euts from the
Amicus films there were MOments
that 16gked f&al”

Dennis Muren believed that rod
puppets had the potential to look mare
realistic than those animated by
classical stop-motion — the animator
could achieve the same degree of con-
trol that stop-metion provides but
witheut the problem of strobing. The
setup for filming the red puppets
weuld be very diffieult to work with,
hewaever. It weuld invelve feur er five
puppeteers Under the table eperating
the reds and intense are lights te get
depth of field, sinee the cameraman
weuld Be shesting at nermal speed oF
faster.

“An alternative which we dis-
cussed at the time was to try to put
motors in a puppet. But precision
motors are not small enough yet and
they may not be for 15 years or so.”

Even though motorizing the puppet

was out of the question, motorizing
the rods from underneath was not.
"We rejected motorizing the rods at
first because there were too many
movements. The dragon has four legs
and each leg has to move in three
direetions — up, down, forward and
baeckward, left and right. Then yeu
have the bedy metien t8 werry abeut.
Well, that's at least 15 metiens ane
we didh't have any metien-sentrel
eguipment that esuld hanele 15 me-
tens . . . it wias 2 daFing ittea.
“By this time the design of the
dragon had been established and it
was discovered that the wings of the
puppet were so large that they block-
ed the legs; it would be practicallly im-
possible to meve the legs of the puppet
with eenventienal stop-meotien
witheut the wings being in the way,
whieh feant that sefeene weuld
have te get under the table te meve it.
Se as leng as yeu are geing te have e
Be Beneatn the table, then fhaybe
werking a system of reds ish't s8 bad."
Phil Tippett and Jon Berg were
intrigued with the idea of a meotorized
rod puppet, but there was the ques-
tion of getting the equipment
designed, built and working in time.
“Gary Leo, one of our electronics peo-
ple, made some modifications to an
off-the-shelf Apple eomputer to give
us 16 ehannels of metien, centrel
memery eapability! It was a very
signifieant aeRievement,” Muren
states. "The biggest thing we had at
1M at the time haneled enly 12 ehan:
nels — and 1 den't khew hew the
Q_fég%ﬂ wauld have lesked with that
llﬁiif_éﬂeﬂ-._ jerey jeffress, 1EM's Elee-
trenle éﬂiéf;_ eame {HE%%B with the
POWEF suppliss {8 dFive sach MOtoF"
Once the motion-control system
was built, the motorized rig for the
puppet had to be constructed. It was
decided to build a carriage that would
have flexibility, something that coulid
be used for any puppet. The motoxiz-
ed carriage is modultar—the motoriz-
ed units are assembled beneath the
puppet and underneath the leg er
limb that will be fmeved. Stuart Ziff
designed a earciage abaut twe and a
half feet wide and abeut feur feet
leng. The entire assembly meves
_éleﬁg Hﬂ&@fﬂ_@ﬁ&h the puppét, which
is mayBe 16 inehes Wi_H@_ and é‘%ﬂﬁ
EHFE% fest 1ong: The miniature set s
Built areund the puppst and he



mutttrized carriage.

ILM decided to go with this untried
and unprovem motorized system
because so much of the dragon
fouttage would be taking place in the
diark; the legs of the dragon would
show, but the feet never would. The
rods of the puppet would never have
to be disconnected, they could grab
anto the feet of the diragon at all times.,

Breaking Tradition

Programming the movement of the
diragon puppet with its motorized rods
is almost exactly the reverse of tradi-
tiomal stop-motion. Classical stop-
mnsiion reguires the animator to make
a tiny meove on the meodel, click off a
frame of film, make anether tiny
e, eliek eff anether frame ane se
6n until the end of the seguenee.
When the film is prejeeted the illusien
of esntinueus mevement results. The
amownt of life, eharaeter and per-
sonality the medel er puppet takes 8n
depends upen the skill ef the
SHNRAGE:

The illusion of movement with the
mutarized rod puppet works in the op-
pasite manner — the puppet moves
wiile the frame is being exposed,
rather than moving in between
frames and Is programmed in con-
tinuous time, though slower than it
will leek on the sereen. The metien ef
the walking diragen was programmed
by Pl Tippett ome step at 2 hine Wi
8 jey-stiek eentrel. “First you might
start with the left freqt leg," Muren
expiains. “The 18g first has te be pre-
grammed 19 heve ferward:; then ysu
FuR fhat metien B&El& &hd Program the
16ft front 18g meviRg l@ﬁ 8f Fight; then
YoH F4R fhese fwe metiens Baek and
add 1sft frent leg moving H? 8F dowWR:

Niw: yau Rave all of the 1sft front 1eg
%&é{é@: :TRER Y& &0 G 6 the Alsr

“"Sometimes it's possible to use the
same program for the other legs by
flopping it or running 90 degrees out
of sync to simulate a walking cycle,”
Muren continues. “Phil hadn't done
any metion programming before and
it took him guite a while to learn hew
1o dlptthat. TittaakHimntbimejjustttol ket
tofhink i terms 6f 2 cOnNUOUS Shsed
appieaeh, whieh is what yed have te
get used te in metien-esntrel werk:

“The technique is different and it
took time to learm, but the one thing

Dennis Muren and Phil Ti ppett prepare the dragon for the Lake of Fire sequence. The dragon is attached

to the dragon mover.

that remains constant — and which
you absolutely must have to do in any
kind of animation work—is the image
in your mind. You absolutely must have
the talent to pre-visualize a concept.
Without that image, it doesn't matter
what afnimation technigue you may
lea¥rn. You must be able to see it first,
in yeur mind. in additien, Phil studied
film of lizarels te get seme ideas ef Hew
the dragen sheuld fmeve, But that's the
kind ef researeh that any animater
dees.”

“Go-Motion"

The technique of motorized move-
ment was dubbed “go-motion,” since
the puppet moves during the expo-
sure instead of in between exposures.
“The frame rate for go-imotion
depends upon what sort of supple-
mentary animation is neecessamy. Not
everything is motorized; the mouth
weuldn't be meterized for example.
There are probably times in whieh we
ean sheet eight, 16 er 12 frames at a
time ane ether times when every
ffﬁ_m%_ has supplementary Hﬁﬁﬂ
animatien. The expesure per frame is
é_'B%H? 6ne seeond at {722 Net mueh
light is Heeessary Beecause _8f fﬂ_é leng
8xposyre time per frame—it H?igﬂ{ Be
Q_F%Bﬂ 168 fast Eéﬁﬂlé§ 8t semething
like {HQ_E But {Hé{"é just If you want
§8H}8$‘ﬁiﬁg that's Agrmatly 83258§8Ei;
We don't want anying Hhats ask
mally sxposed! EVery sHot has a
§§881 | §FAMmA 18 ft—EIHRSE BHGNIEF
8k EE &r 8 sllRgUstied of
SOmstAiRg.

At first only the legs and body of the
dragon were animated in go4motion.
The head and neck had to be
animated in stop-motion, because no
one could figure out how to get a rod
80 that it wouldn't be visible. "It look-
ed terrible in the dailies,” says
Muren. ““In sefme ways the mixture of
the twe teehnigues leeked werse than
if it had been fully step-metien
anifpated. But it was interesting
Beeause there was seme sert ef
eredibility te the ge-metien that we
had never seeq Béf_@fél, but there was
éﬂ_@fﬁéf part that just lesked fake. 1
think that ﬂ?f@ﬂ% have Been part ef the

roblem with fH@_ faun-tavn, #68:

_H%H yoH start H}Bﬂﬁ% {HEEI% tech:-
RIQHES It jHst H98sA’t Work=I¥'S g6t 18
Be 8R8 8f Hhe Sthar. AR audiencs will
Elthsr accent It 188king artficial as
part of the style and 18vs It and the
SIBEY 8F H]S? Rave 18 &6 It a3 real and
B& QyEFwhalmed BY if:

"The shot 1 am referrimg to is the
one in which the dragon kneels down
to look at its baby: then you cut to a
shot that is a hand puppet that Chris
Walas built and the hand puppet ac-
tually nudges the baby. Phil had to do
the animation shet three or four
times, each time trying te eut down oen
the metions of the head as much as
pessible to eliminate the strobing. The
meves were very subtle and that shet
is in the film. But after taking se leng
with that shet, we deeided that it just
wasn't werih it. 1t dign't leek right
ane it teek a et of time te Build the sst
ane get fhe serims 4P IN sueh a tight
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Chris Walas displays the dragen head and wing that he designed and built

area. So we decided to shoot the
dragon in go-motion in front of blue-
screen. In this way we could grab the
neck of the dragon with one of the
motion-control rods.

“Now, in the film, all those scenes
where you can see the head, neck and
some of the body of the dragon
thrashing around were shot in front of
a blue screen. The close-up shots
were mostly a hand puppet and a
couple were usable footage of the
full-size dragon. The one scene when
it walks into the cave and the camera
tilts up to Galen walking out is a full
miniature shot. The head of the
dragon is down to the ground, so the
rod can attach from underneath and
you can't see it, Mike McAlister was a
master at building rigs for us and
devising ways of mounting them."

Blue-screem photograpty, of
course, presents other problems. It
was up to Bruce Nicholson and his op-
tical department to create mattes that
wouldn't undo all of the careful blur-
ring that the go-motion had created.
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The mattes had to retain all those soft
blurry edges and the optical com-
positing had to be handled in such a
way that the dragon didn't look like a
cut out pasted onto the scene. Also
the composites had to match the
smokey atmosphere of the live-action
and full-mimiature set photography!
"It was a big problem duplicating
that low-key smokey look that Derek
Van Lint was using for the live-action
filming in England on our mimiature
sets at ILM,” Muren reveals. "Origi-
nally we planned to use serims gn the
miniature sets, semething like we did
on Empifiec to suggest the atmesphere
of a smekey eave. That, with a pieee
of glass in frant of the eamera 18 re-
fleet seme smeke effeets inte the
eamera, we theught we esuld mateh
Wi{ﬁ what they were deing 6n the live:
aetion set: But when we went 19 Blug
sereen the smoke BFBB!%EB was fraps:
ferred gver 18 Bruee Nicholsor's:
"We shot the background elements
for Bruce without any smoke in them
and let Bruce flash them for a smoke

effect — smoke is just illuminated at-
mosphere. Bruce took that back-
ground element and the blue screen
dragon animation shots and com-
bined them in the optical printer.

"Basitallly, Bruce would take the
background element with the hold-out
matte of the dragon, print that, re-
wind the film and print a flash ex-
posure over it. The flash was a special
piece of film that we shot on the stage
that was a clean, white field that was
brighter on one side of the frame, so
we could suggest a light seuree iA the
smoke effeet. Next, the dragen was
printed in and a smoke effect added
over the dragen. The dailies weuld be
intereut with the live-aetion feetage
80 we eould see how the smeke eRak-
acteristic matehed.

"It takes a lot of discipline to keep
up the quality on work like this, but
the results are worth it."

Preparing For Flight
Ken Ralston was in charge of the
flying sequences, which were blue



screened—the dragon mounted on a
blue pylon very much the same way
that spaceships are photogiraphed.
“The interestiing thing about this final
sequence was that it involved 10
mimuties, a full reel, of a totally fake
environment that weuld elimax the
movie. That seemed 16 me te be very
daring,” Muren states. "The inspira-
tien for this sequenee eemes from the
‘Sorcerer's Apprenties’ seguenee i
Fantesin with Miekey on a8 meowntaln
{op €BAIUFAG HP the SISMERIS:

"The first problem was to come up
with backgrounds. We chose to use
real clouds, rather than the cloud
tank. The tank was being used for
Raiders and we thought we sheuld
have semething more realistic than
the fantasy eleuds that are preduced
in the tank. Riek Fiehter spent twe
wieeks in Hawaii shesting elauds; the
landseapes were painted By
Chwistepher Evans jn the matie
department. The aeters had been shet
in Englland against & giant BIWe $6F86R
eonstrieted By Bﬂﬁﬂ jehnsen. New
we had {8 earefiuily pisee tegether all
of these slamesnts:

"There were at least 80 shots in
that sequence and each shot had at
least three elements. After those
pieces were assembled and working,
then we had to add the dragon! That's
witere Ken Ralston came in.

"The dragon puppet has a wing-
span of three feet and was shot with
our regular motion-control boom
camera. Ken originally wanted a
large majestic creature that would fly
relatively slowly and flap its wings as
a means of gaining speed. The first
shot that Ken ehese to do was the one
in whieh the dragen and the wizard
are seen tegether fer the first
time—the dragen flies eff ihte the
gistanee, hevers fer a mement and
givss Baek teward him. Ken's first
fake had the dragen flying mueh
§!_8W§f than Whéi Y6 see Hew; flap-
phg é_ﬂ@l lBBEiﬂ Baek at the wizard as
fbegins {6 &irele. When Matt ahd Hial
g6t baek frem England they theught
fﬁé_ dragen sheul meve mHER more
qidickly: S8 Qver the periad of the hext
W8 oF thres wesks fiky warked with
en 18 develep what yed ses ia the
fim ROW—the dragan Hravels at 158
Mes BEF RGHE and dessA't f1ap. Thay
fsit EEQ’E that was what was H&‘Egééﬁf%
for 1hs climax 8 the film: 1t dossh'

necessanilly look very real, but
perhaps that doesn’t matter. Ken
worked with that sequence for about
four maomtis "

For all of the new excitement at
ILM with the development of go-mo-
tion, Muren emphasizes that classical
stop-motion has not been abandoned.
“Stmp-motion will always be fine for
the ‘chess set' animation problem that
you saw in Star Warss or in certain
kinds of films where believabiliity isn't
necessamy, or whenever things are
small in the frame or for mechanical
things like the walkers in Empire. But,
for a featured character, go-motion is
the logical choice. I've seen Dragon-
slayer with several different audi-
ences now, and I think that go-motion
sells those sequences much better
than if stop-motion had been used.
There is a higher intensity of response
from the audience, because they are
seeing something that they haven't
seen before. "

The real secret to the success of
ILM lies in its teamwork, its technical
excellence and its artistic vision, All
the technical gadgetry in the worid is
useless without the ability to hold a
visual image in mind. Sometimes the
technical side of a problem can draw
your attemtion from solving the ar-
tistic problems. ILM is managing to
weld the artistic and the technical in-
to excitimg visual experiences.

Peter Kuman

Peter Kuran got his start in the
business of special effects animation
and rotoscopiing with Star Wans. "I
was going to Cal Arts at the time,”
remembers Kuran, thinking back to
those pre-Star Wars days. “I had
gotten together a portfolio to show
john Dykstra and 1 just kept pursuing
it until he said, 'maybe.’ Then, 1 of-
fered te werk the first week for free,
and 86 :-.

“After that, I worked on the first
episode of Battihstaur Galantiiea with
John Dykstra’'s company before going
freelance to work on such ‘memor-
able’ pictures as The Dai, Phicatliha,
Witdlis Brow, [so far unreleased
theatriealiyl), Airphinab!, Galasifita and
The Vertex (released as The Day Tie

Stoed Still) pllus soxaal RIRMBEES.

With his parther Chris Casacly, Peter
Kuran has fermed his ewR esmpany
in Les Angeles, V.C.E., whieh speeia-

lizes in special effects animation and
rotoscoping. Recent major assign-
ments include supervisimg animation
and rotoscoping for the second film in
the Star Wars saga, The HEmpire
Strilless Baokk, and Dragonsiayer.

In Dragonslayer, the scemes to
which Kuran’s company made contri-
butions were the climactic sword
fight, the old wizard's resurrection,
the lance forging and a sequence at
the film's beginning in which the old
sorcerer appears to look into a bowl of
flame. Besides these major sequences,
Kuran was able to provide a number
of little subtleties throughout the film
by adding flares to magic amulets and
the like.

In January 1981, Kuran contacted
the film's producer, Hal Barwood,
when he learned that Industrial Light
and Magic, which had been working
on the effects for six months, was
scouting around for someone to do the
effects animation. "Hal Barwood
asked me to come up to San Anseimo
the next morning. They ran some
scenes for me that they wanted me to
work on. I guess they ran about 1/3 off
the material that I eventuallly wound
up doing,” Kuran recalils,

Kuran returned to Los Angeles to
begin work on the assigned scenes,
About a week later, he got another
call to come up and look at some more
material. Kuran brought with him
some completed composites, so he
could get some feedback. “I think they
were very surprised. In the short time
since I had last been there, | not only
had completed some animation, but
had actuallly composited some
scenes.” Pleased with the quality and
speed of his work, Hal Barweoed and
L.L.M. gave him a lot mere work to do.

If you examine the frame blow-ups
from Dragmmsdgarer that illustrate this
article, you will note that many of the
glows and light effects appear to have
an “optieal"” rather than *animated"
quality. Kuran wanted the animation
effects and enhancements that he
added to a shet to look as if the flashes
of light actually happened on set and
were phetographed along with the
live-action phetography.

"I wanted to give the animated ef-
fects sort of an 'anamorphic’ loek=as
if it all had to be photegraphed
through the same lens. You'll netice
that many of the effeets have a blue
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horizontal flare that goes from one
edge of the frame to the other. We
handcrafted our effects to make them
look as if they were actually shot with
the live-action camera.” To achieve
this look, Kuran spent a good deal of
time studying individual frames of
varigus anamerphie pietures, trying
to identify the eharaeteristies of light
flares ef the lens:.

Some people might say that an
animation effects artist should try to
mimic "reality"—to duplicate the ef-
fect as it might appear to someone ac-
tually standing there. But Kuran
believes that the emphasis sheuld net
be upen hew semething appears in
realiity, but hew it 1eeks threugh a lens.
“After all,” he says. “Yeu are leeking
at a mevie=it is net reallifty. You are
dealing with light that is geing
threugh a lens and being reeerded eA
film. Se, the effeets animatien must
HﬁY% EH% same 1gek—absrratiRms and
am”

Working with Fire

An extreme example of Kwran's
technique of mimicking lens effects is
in the sequence at the movie's begin-
ning when the sorcerer Ulrich (Ralph
Richardson) peers into a bowl of
flames. “We put the flames into the
bewl! as an animation effect,” begins
Kuran. Ulrieh's faee was illuninated
with a 16mm prejection of actual fire.
Our jeb was te mateR the prejeeted
refleetiens en his faee with what we
had t8 put inte the bewll”

This work was initially pencil-
tested by Sue Turner who was work-
ing for Kuran at the time. Kuran
creates the artwork for his special ef-
fects in peneil on individual eels.
These eels are photographed te pro-
duee eontinuous-tene mattes and
beeome elements for final eempe-
siting in an eptieal printer. Kuran
talks abeut the diffieulty of achieving
a realistie fire effeet in peneil:

“It's a matter of study and obser-
vatiom,” affirms Kuran. “If you are
trying to make something look real
and it doesn't end up looking real, it
just means you have not been suffi-
ciently observant of the effect you are
trying to achieve. You leek at books
and filfns, but yeu need te study more
than the mevement, yeu need te study
the aetual gulifyy of that mevement,
the guality ef what semething 1eeks
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like and what it does.

“For the fire in the bowl shot, we
added the effect of lens reflection
—you see a small inverted fire under-
neath the bowl. When I turned in that
shot, someone remarked that there
must be something wrong with the
matte, 'You ean see the fire beneath
the bewl.'

‘1 agreed, but explained that it was
deliberate. I explained that if this fire
were actually in the bowl and you
were actually photographimng it with
the live-action camera, you would ac-
tually get sort of an inverted image of
the fire beneath it.

“There are a lot of examples of this
sort of effect in regular photograpihy.
In The Howliings, for example, in the
shot when they lit up the barn, there's
an actual inverted reflection of the
fire itself in the lens. I don't know if
that was 'bad' or desirable, but if it's
a funetion of meost lenses, if you have
semmething bright, the light sert ef riee-
ehets all pver the lens giving yeu these
extra images.

*[ think the eye of the moviegoer
gets used to seeing things like that,
subliminallly. So, I like to add those
things in. Artisticallly, you might look
at it and think it doesn't look right, but
it actually is ‘right'—it belongs there
=whether or net people are really
eonseious of it

In the second half of Dragonslayer,
the old wizard Ulrich is resurrected
from a lake of fire. Kuran’s company
had to supply a spinning flame effect
for this scene. I.L.M. gave Kuiran's
company a good deal of leeway In
eoming to terms with the effects for
the shet. "“They sent us a black and
white print ef the sequenee in reugh
eut and teld us to esme up with seme:-
thing,” he says. "There were a
Aumber ef eutaway shets with Galen
watelhing the transRming Seresrer
and  was teld that 1 esuld Hiilize these
gHtaways at peints where the aRima-
Hen §H8Hl_€l Be stopped and fﬂ_éﬂ
festared ini0 angther seene; whieh
gssentiatly meant that 1 eayld Festrue:
THFe the Whele sequence from when

alen first 188i§§ A8 {HS HFS 18 When
8§8 88r8r§ §HB and then Fighis
IEE% El W d 1h8 steryRoaHd

HMaton & 8%”8 ”8 oFf 3’&
se uence ve c 8
se uen IR r ¢lo
s%g ld g“ B n ore ms
fo 1a acros % ﬂ
o tloat acros s water, whic 1

where another optical company took
over.”

Using the Optical Printer

“The great advantage to my situa
tion here in Los Angeles, is the actess
I have to an Gyfical printer. It's no
really ours, it belongs to another com
pamy, but it's great to have it at hand
When [ was working freelance or a
L.LL.M., I was never really able to go ii
and have the ability to watch the op
tical printing being done, though I die
get very good feedback from Brucz
Nicholson, the optical printer super
visor when I was working on Eirpire

“When you are working on am
given shot, ideas occur to you con
stantly while you're working. Youi
creative ideas shouldn’t stop wher
your work gets to the optical printer
When you are getting everyttting
ready for the printer, there’s the line
up or layout sheets to be done. Well
the ones that I write are usually faiily
complicated and occasionally neec
an ‘interpreter’ to understand them
This optical company that [ work with
has sort of a symbiotic relationsthip
with my company; they allow me to do
my own line-up sheets and watch the
guy who does the optical printing. I'm
on hand to answer the questions if he
doesn’t understand semedtttingg...
that frequently happens.

“ft also allows me to catch mis
takes. By being in there watcthiing amd
working with the operator, you cam
eliminate the immediately apparemt
mistakes and you can get ideas as you
are watchimg the material being put
together. You can think of other ways
the optical printer can be used, sucth
as cycling a couple of small pieces of
live actiion or creatiing a different sort
of matte that can be added to your
animation. In the resurrectiipm se-
quence, we created special mattes to
make it look as if Ulrich was really in-
side the spinning fire. Look at the
close-up shot. . .it's as if he wem
really floatimg in the middle of the fire,
Much of this effect was generated iz
side the optical printer.”

Operatiing an optical printer is a
difficult and tedious job requirimg a
high degree of precision. Unless all of
the elements that make up a comm-
site are acouratiely aligned and pms-
perly exposed, telltale “matte lines"
distract from the effect, or color shifis



between the elements lessen “magic™
on the screen.

“"Out of the shots that we did, I
would guess that maybe 10 of them
were perfect the first time,” Kuwran
says. "Out of the rest of them our
average ran at about four tries before
it was right. 1 think that’s abeut the
average for 1.L.M., 0. When you're
putting several things tegether en the
printer, semetimes it takes mere than
feur tries and semetimes it's right en
the first er seeend fime; 8 generally;
it Haé\{éfﬁgé% it te abeut four tries per
shet:

“During that time while you are try-
ing to get the compositing to mticlin—
all the separate elements to matte
properly—you tfay see something
that doesn't exacilly leek right or it
gives yeu a ehanee to deeide xaetly
hew the esler sheuld mateh ane esm:-
plement the seene. Fertunalelly even
theugh 1 eame in en the last six
fenths, it was plenty ef time te Be
able te g6 ever all of the material and
‘tweak it'—to gat it te Isek like it really
belenged in the seens.

“We did about 44 shots for the film.
Forty of those came directly from pro-
ducer Hal Barwood and four of them
were compositing dragon shots for
LL.M. They didn't give us any of the
really complicated dragon shots to
compaosite. They were probably get-
ting a bit rushed te the last and
thought they weuld try us eut en eem:-
positing a few ef these shets”

The final duel between Galen, the
young sorcerer’s apprentice (Peter
MacNicol), and the villainous Tyrian
(lohn Hallam) was turned over to
Kuran to add that extra dash of sor-
cery. It was a logical choice. After all,
he had done the laser and light saber
effects for the first two Star Wiars
filis. Kuran was asked if he was wer-
ried that the final eenfliet between
Calen and Tyrian might net leek like
Darth and Luke batding it eut. “1
getierately went fer a different ek
as far as the aetual elashes of the
WESHehs were éeﬁééfﬁ%_@-. There eef-
tainly weren't any §18Wiﬂg spears of
light in the shape of light sabers 8
WOTY 2Beut:

“If you examine a flash on the light
saber fight, you'll see that it is a single
piece of artwork. Actually for all the
light saber clashes on Star Wars and
Exmqpiire, where they hit is basieallly the

Ken Ralston spray painting the baby dragons.

same piece of artwork. What we did
for Dragonslayer was a little more ex-
treme. We created moving artwork to
create the moving lens flaife effects. I
wanted these bright flashes to look
like they were on the set and geing
through the lens. We alse added
several reflections inte the seene as
well.

“As sword and spear clash in the
final duel, the bright flashes from the
magic weajpon not only create a flare
of light, but must illuminate part of the
scene. This illumination is seen as
reflections on the various surfaces, in
this case rocks and cliffs, from the
bright clashes of the weapons. The
ameunt of detail that ean be put ifte
these reflections is a direet funetien
of the ameunt of tife available.

“Each time you work on a film like
this,” explains Kuran, “you make it a
point to do a bit more than you did the
last time. Hopefullly, if you can get the
reflections done a little bit faster, then
you can add just a little bit more to
them. I've only just begun to get inte
the pessibilities for animating the
negative values—the shadews that
may be east. You Ieek at a shet and yeu
say that we need this and we need this
. . .if 1 have eneugh time 1'll threw
that in, tee. The first thing that we get
dene are the highlights, thes if we ean
get all of the light highlights that we
want in 8 §H8_¥; 1'Il go Back and add in
shadew details

There are a number of sequences
in Empire with animated shadows.
Look at the sequences with the snow-

speeders skimming over the snowy
landscapes with their shadows cast
on the glacier below. The shot is made
up of a live-action “plate,” snow
speeder models and the animated
shadows. There are also a few drop
shadows cast on passiing astefoids by
the Millenniuwin Faleon during the
ehase sequenee and other mements
here and there that ade te a seene's
feality. Te Kuran, it Ras been a slew
pregression of experimentation ever
the years.

“Much of my experimentimg has
enabled me to always go a step fur-
ther. In the first picture, when every-
one was trying to glve the lasers per-
speetive, 1 went on and tried to add
reflections te things. It was very com-
plex and very hard te do, but [ wanted
to doe semething a little bit harder. OR
Galrstigea, 1 started experimenting
with shadews and my teehnigue Aas
begun 8 impreve. Empire has many
fmere animated shadew effests.”

Other than perspective and cre-
ating a shadow that appears to follow
the contours of the surface on which it
is being cast, the other problem is
shadow density—alllowiing just a little
of the badkgiound to show in the
shadow so it doesn't look like a blaek
bleb. "The first shadew 1 ever attesmnp-
ted was the shet ef the Cylen ship
skimming ever the surfaee of the
Galkdisea. The guestion 6f shadew
density has Been handled mueR better
8 Empitee. Mueh of it depends en the
amount of fesdback ysu get from the
gptical depariment. 6 Empire; Bruss
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Chris Walas" three assistants wihe helped make and manipuliate the dragom head. Left to right are: Wesley Seeds, Mark Therpe and Eric Jensen.

Nicholson, the optical photography
supervisor, took a great deal of time
wedging those elements with the
background so that the shadow densi-
ty of the animation would match the
density of the other shadows in the
shot. It really helps. I really admire
Bruce and thank him for taking some
extra time with them. Animation roto-
scope elements have a way of being
thrown in at the end of a shot. ..
that's not the case at 1.L.}L.™

A Variety of Techniques

“On Empire, the front projection
material was completely done away
with on the light saber fights. The
front projection material made it
easler for the animator, but harder
for the director and cameraman.
They saerificed the front projection
material se they eeuld get better and
easier eamera set-ups. ARd easief
eamera sewups mean faster eamera
set-ups, whieh means it eests less. ft
was OK fer us in the animatiRi/rete-
seope department, it just meant that
we hae 8 dg an awtul 16t of hand rets-
gseoping. There are twe shets that we
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did as held takes, that is the matte
painting was put in and then the film
was frozen until we are ready to put the
animation In. It saves a generation.”
Laser beams are hard-edged ef-
fects and .Jend themselves easily to
pencil animation, but what about soft-
edged effects like glows and reflec-
tlons? Do eels for reflection effects
have to be airbrushed? “No. What
we've done with reflections has been
done beth ways=aiiithigihitg the eel
ane putting it in with peneil. One of
the things we have been experimen-:
ting with is duplicating airbrush ef:
feets with peneil. if yeu ean da it with
peneil and have it eame But just as
geed, then yet've saved half the time
Fight there. YsH ean Hse the Hfﬁé
EBH’VE gaved by fist Havmg {8 alt-
FH%_B {8 d8 BEHSF things, like adding
detatl 18 reflaetions- . : 44 SHAOWS:
"On Dragonslayer, we did our
reflections in pencil, gave them a soft
look and were able to add quite a bit ot
detail. If you try for that much detall
with an airbrush, you will spend five
times as much time doing it. Whether
or not anyene likes it, the name of the

game is time. We try to spend our time
as efficiently as possible. That way
we can add many little extra things in
our shots. For exaimnple, when Galen’s
spear hits the post to free the
princess, we heated up the ehain as it
came apart. It's just a little thirg
whieh gees by very guieiy, but
anything like that we eertaiinlly try ©
de,” Kuran says.

“All of our pencil eels are phaoto-
graphed on continuous tone mattes.
think the basic rule of thumb is that
the higher the eentrast, the faker it
leoks, the less it actuallly blends ini
the seene, and the mere it actually
looks like a euteut placed in the shet.
Our experimentation is based upen
seeing hew lew a eentrast we ean a&
tually use. 1t gives a subtler effect and
it's semething we have te esntinnally
experiment with aecomplishing.

“As far as the number of frames
per eel, our whole approach ©
naturalism and realismn means that
you can’t print anything twice In sue:
cession. When you start shooting in
twos and threes, you start getting inte
Saturday merning carteon work. Al



o the artwork that is created is
areated for an individual frame and is
mat really wsed twilce iin sumoession.

“This is not to say that there is no
plece for animation cycles. Cycling is
wary useful for certain effects. The
resumection sequence has cycles in
it” Kuran's approach is that cycling
i5a tool and should be properly and
ot caswally wsed.

Peter Kuran reveals that one of the
nost innovative uses of his depart-
meenits skills is never seen by the
aillic. “For Empire, George had us
reate what he calls ‘“animatics.'
Amiinadiics is his term for animated
ftmnytwrards. Eor Empire, we created
24 animatic shots, which of course,
il never be seen by the public but
ae invaluable for the filmmaker. In
m efffactis picure, tie effiects are e
ast thing to be put into a film. So you
fave lots of live-action shots inter-
geased with yellow leader which
%35 ‘scene missing' or maybe just a
ine indicating where an effects shot
s suppased to be. George was imter-
stad in ‘getting a better grasp on the
lutiting of the picture so he asked us to
mimeate the storyboards of the ef-

The Walking Dragon Crew (left o right) Bess Wiley, Gary Leo, Phil Tippett. Dave Carson, Mike MeAtister,

fetss. Weaalibebinmdibont tothieessbogy- Dennis Muren, Stuart Ziff ana Ray Gilberti.

joards in much the same manner as

Vermitirax Perjorative takes wing ai the elimax of Dragassher.

SPECIAL EFFECTSAWVOL. IV 51



Saturday morning cartooning, though
we tried to animate them with as
much detail as possible. We even
started Xeroxing the eels and inking
and painting. . .really high diass.
"George was able to cut our anima-
tion into the picture many meonths
before the final effects were readly, so
he was able to make many decisions
very early in the game. As the effects
shots were completed, the animated
storyboards would be repliaced.”
Though Kuran is an excellent
spokesman for his company and fairly
expressive when it comes to de-
scrifiimg his approach to a shot, he is
quick to point out that no one works
alone and that filmmaking is the most
collaborative of the arts—ineorpor-
ating many people's skills into a
finished produet. Kuran expresses
his gratitude aned appreciation o
these peeple whe werk with Rim
“[ would like to credit our uum-
pany's employees for their work in
Dragonslayer: Susan Turner, who
animated the flames in the bowl and
contributed to the animation of the
sword fight; Kathryn Kean, who ani-
mated the spinning sorcerer in the re-
surrection seguences and the heat
spreadiing in the spear forging se-
guenees; james Hagedern, whe eom:
pesited all the material en the optieal
printer witheut the assistanee ef any
gther Brinter epsraters; Chris Casad;
WHB Bfeviéé@l the flashes oA the spsar
glﬁg and Pam Viek, Len Merganti
Robert jacebs WHB BFBVIQEG theif
§l$ill§ 43 §§§1§'E§BE animators” @

ERHs Easady provided the flashes for the Breing sequente. Kathiyh Kean £reatsd the gisws:

Susan Turner animated the bowl of flames effects. Interactive light effects in Richardson’s face were projected during filming.
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E.1.: The Lirvle EX
Movis That Made
Good!

It's the toughest effects
challenge —optiicall effects
in bright dayllight stenes.

hot almost entirely in Los

Angeles, E.T. began principal

photography on Tuesday, Sep-
tember 8, 1981. The first two days
were devoted to interior scenes at
Culver City High School, then the pro-
duction moved between the com-
munities of Northridge and Tujunga
for the next 11 days for exterior shots.
Forty-two days were spent on three
soundstages at the Laird Interna-
tional Studios (the former Selznick
Studios) in Culver City. And, finally,
six days of exterior shots were com-
pleted on location near Crescent City,
CA, a coastal town near Oregon .

Originally scheduled for 65 days of
principal photography, it was com-
pleted four days atteedd of schedule.
Then came the completion of the com-
plex post-production actiivity, which
included the myriad of special se-
guences which had been assigned to
George Lucas’ firm, Industrial Light
and Magie, in San Rafael, CA.

ILM had its hands full. Three films
were in post-production at the facility
simultaneously: Star Treé II, Polter-
geist and E.T. Of the three, Spiellberg's
E.T. was the low-budget quickie. The
film was scheduled to cost under $10
million; with $1.5 million set aside for
the creatiion of the film's star, there
was less than one million budgeted for
the film's other effects.

The film was supposed to only have
about 35 effects shots in all, but when
all was said and done, there were
about 50. Also, the EX in E.T. do not
have to function the same way as the
effects did in, say, Bladle Runner or
Star Wars. Those films depended
upon effects to create worlds and set-
tings for the story. For E.T., the effects
work like punchlines, underscoring
moments or capping-off sequences.
They are special little “oh, wow"
moments for the audience, which is
being carried along by the story
rather than the visuals.

Facing page— Tom St. Amand displays the armatures for the bicycle riding go-metion figures.
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Bob Elswit and Dennis Muren film a table top landscape for the puppet E.T.

Tom St. Amand operates the ".T -on-a-stitgk” puppet. The matte department created

the background painting seen in this shot.

Tricky FX for a Low Budget

Effects supervisor Dennis Muren
was pleased to accept the challenge
of working on a low budget to see
what could be done quickly and inex-
pensively. “We decided to work en-
tirely in foursperf,” begins Muren.
“It's the first time we've done effects
work en anything less than Vista Vi-
sien. The ether films that were in here
were anamerphie and were geing
threugh eur regular prifter. 1t has the
advantage of larger negative, fiRer
grain and lewer esntrast. But | was
euriaus i see what eauld be _QBH@ in
fetr-psrf with the 1:.85 16 1 ratie of the
neR-anamerphie format.

"Richard Edlund came up with an
old printer that had been at Warner
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Brothers for years and years. He
bought it, brought it here and we fixed
it up. Also, John Ellis built another
printer, sort of off-the-shelf. With
those two printers, we were able to
work entirely in the four-pert format.
ILM optieal superviser Brusee
Nieholson was oeccupied with beth
Poltergeistt and Trek 11, 6 the eptical
eheres were given te Ken Stith.

"Looking at the finished film in the
theater, there is a slight difference in
grain when the dupe shots come on,
but not as much as you might expect,
because we came up with a number of
tricks to eut the grain dewn. Of
eourse, there is still nothing like using
a bigger negatiue.”

One of the methods used to

minimize grain involved running two
backgrouwnd plates through the
printer. "Instead of making the tradi-
tional black-and-white separatiions on
the background plates, we used low
eentrast eeler pesitive prints, ealled
interpesitives, Ve explains. “in:
terpositive stoek Has a eertalin grai
pattera te it, of esurse, but it is still
finer than running the three blachk:
and-white separations. Te eut the
gfa'ﬁﬂ_ way dewn, we Fan twe Inter
pesitives through the printer—=\rich
means EH%E_ yBH H_é\’/% 18 %8 ¥HE%H§ all
of the matting twiee. At [sast with the
Backgrnnds, oy must g8 thraugh all
of the Rold-out maties fwice. Then,
EBH 1Hst 48 the BurR-IAs 8RES: THe d8:

e Bass on the IRferpostive Back:
FFBHHH gives tHe grain a fransparent
8ok AlSg; We Fan & slight diffusion on
the backgrayRg.

Generallly, the results in the 35mm
prints seem to have been worth the ef-
fort. The 70mm prints were made a lit-
tle hot, however, and, of course, had
te go threugh anether duping stage, 59
the grain shews Up mere.

Another approach taken to main-
tain image quality in the four-perf for-
mat was the use of held takes on the
matte paintings. It's a system that
Albert Whitlock has long advocated
(see STARLOG #60 for the full story)
and invelves setting up the pin-
registered eamera ofn the live-action
set and filming the action with a matte
in frent of the eamera bleeking eut the
area where the painting will later be.
The film from that take is put in a
freezer and preserved until the matie
painting i finished. Then, the live-
aclion take I8 F%EBB_V%@! from the
freezer, F%Z%HF%%%‘H_MB the matte
camera and the patnting Is recerded:
The film {5 developed and printed gk
mally and, vei, yod have a finished
SeeRB—hVe actian apd painting. al
00 the saimse plece af fim. the grginal
Regative:

Matte cameramam Neil Krepola ex-
plains, “Dennis Muren, Mike Pangra-
zio and I went down to the Culver City
studios to shoot the plates [for the
shots of backyard seguenees with the
bright meen and silky drifting clouds
in the upper part of the frame). ‘“‘We
§etup a fatte eamera and a protectipn
camera as elese as possible. All the
foetage was brought baek te 1LM for
Mike Pangrazio afel Cralg Bariom.




They fed the footage through another
Mitchell camera to record the painting.

"It was our first venture with held
takes and I think the resulting quality
and special look of the shot is very
suocessful. We ran into the classic
problem with the system, though.
Ewen though it looked goed in the
camera, we really wanted to move the
shot areund a little, reeompeose it, and,
of eourse, you ean't.”

A Little Dismey, A Little Oz

Still, though, the silky pristine
quelity of the shot adds much to the
scene's impact. Spielberg had sug-
gested that the shots should have a
Dimey look to them, similar to what
Peer Ellenshaw might have done.
Some tests were made moving a large
glass in front of the camera during the
painting exposure to soften the clouds
and create a slight drifting effect. Of
caurse, like most of the effects shots in
ET., the emphasis was not on the ef-

Eiariie Bailey and Mike Owens eReek aut a landing se

feet, but on the action happening in
the backyard. The sky was there to
emphasize the mood, while the live ac-
tion carries the scene.

[t reminded me of that shot in Tihe
Wizard of Oz,” begins matte photo-
graphy assistamt Craig Barron,
“when Dorothy is going from her
house to the storm cellar. I rented a
tape of the film to look at and noticed
that all the clouds were soft and dif-
fuse. Se, that's what | did fer this
seene. 1 maele up a little Vaseline filter
fo seften the eleuds; as the €eleuds
fmeved threugh the filter. it distoried
the shapes a little. {99."

The ILM matte department also
created background paintings for the
miniature landscapes. One of the best
exafples is the shot near the film's
beginning with E.T. standing en a
grassy knell leeking dewn ever the ei-
ty lights belew. It's a remarkably real:
istie painting. 1t is easily mistaken fer
a phetegraphie plate. Matte artist

ence shot.

Chris Evans explains, "I created the
painting without any specific refer-
ences to Los Angeles or any other city.
I knew the basic geography that was
specified in the seript like the
silhouettes of the mouiitains in the
backgreuind, but 1 worked up the grid
for the streets and then airbrushed i
an atmespherie glow. It was a fairly
easy painting. For detail aleng the
Beulevards, 1 added a MeDenald's, a
hespital, a tennis eaurt; there is even
a grive-in playing Star Wars”

If you look closely, you may notice
that the city lights seem to shimmer
and have flare effects. That's be-
cause they really were lights.

“All the major lights on the painting
were drilled out right through the
masonite,” explains Evans. "Inkies
(small spotlights) were placed behind
the masenite i6 shine through the tiay
heles inte the eamera. We hung strips
of eolored eellophane behind the
painting and rigaed a little fan to blew

PHOTO: TERRY CHOSTNER



Above: Tom St. Amand makes a minute adjustment to the armature of the go-metion miniature
used in the filming of the flying bicycle sequence. Wheels and pedals were animated with go-

motion while head movements used traditional stop-maotion. Below: A close-up view of the com-

plete go-motion bicycle miniature. A fine mono-filament loop was run in a groove around the
bicycle wheel down to a go-motiom moter. The feet of the puppet were fastened to the pedals
which moved naturally as the wheel and sprocket rotated.
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them. The result is a sparikliing light ef-
fect that suggests real atmospheric
shimmer.

"As soon as it was finished, Dennis
Muren grabbed it and set it up on the
stage with the miniature landscape
that Scott Marshall's team was
building."

The painting was set up where the
little hill slopes down to meet it. There
was a slot for Tom St. Amand's five-
inch high E.T. puppet, which was
manipulated from below. The set was
re-dressed three times before it
looked real. "Malkimg miniatures of
Earthly terraim is incrediibly
difficult,” explains Muren. ‘Wil
we all know what the Earth looks like,
it takes incredible discipline and con-
centratiion to make a model of it."” The
set is very skillfully lit and does not
read as a miniature at all.

Model shop supervisor Lorme
Peterson is very pleased with the look
of the model landscape of the bald
spot where the ship lands, though that
miniature set went through an evoll-
tion, "Scott Marshall headed up the
group which created the landscapes,"
Peterson reveals. "There were about



seven people working on that forest
and building about 50 trees.” The
idea was to duplicate the actual loca-
tion, but that proved not to be the ideal
sohuttiom.”

“In creatiimg the bald spot set, we
ran into exactly the same problems
that we had in the Walker battle in
The Empire Strifass Beeii”’ begins
Dennis Muren. “You look at some-
thing, and think you know the geo-
graphy, you build it that way...and it
dossn't werk. Miniature landseapes
are se mueh mere eomplicated than
yeu might think

“The original location was all third
growtln,” adds Peterson, “So they
were all pretty much alike—same
height, same age, same shape and the
ground was pretty flat.” But ILM
changed all that. “Dennis suggested
adding a dead tree here and there,
making sere sherter and taller. The
tree erew went in snipping branehes
te ereate move iteresting shapes and
added seme dead trees.” Even the
greune surfaee went threugh an eve:
lutisnary preeess. 1t staried eut Hiat
mueR like the aflgiﬂﬁl |geation, But,
svsntually, a slight rell was added.
H]%H the trees Were put oR oRs 1eval;
which slaped down 18 the Bald spst
and then dropped off 18 the vallsy 8a
Hhe far Fight of the set

“Finallly, it ended up looking like
something real,” says Muren, “or
more real than what we started out
using,.” When the set was satisfac-
tory, Muren borrowed the camera
that the Trelk effects unit was using
and get the shet in less than an hour.

Spaceships and Bicydes

The spaceship, which lands and
takes off in that meadow, is a master-
piece of compact engineering. Filled
with motors, gears and wires, it
weighs in at a hefty 45 1bs and, accor-
ding to Lome Peterson, is the most
complicated mechanieal model that
ILM has built te date. The ship has
abeut 261 ineaneeseent lamps, three
sets of retractable landing gear and
hine eperating attitude thrusters—=all
erammed inte a shell abeut 18 inches
in diameter ane enly abeut twe fest
high. The §Hi_B‘§ shiny deme I8 €8n-
strueted of _Higﬁ:&@mﬁ@féwi‘% epexy
QHH_ SFQBB_H% _WHB an él_HinHHEH

3HiRg 19 give It & shiny, mirrer-like

Dennis Muren, Marty Brenneis and Bob Diepenbrock discuss the assemibly of ihe spacecraft’s interior

Charlie Bailey complietes the wiring for the interior lights.

fﬂféﬁ: §Bf819§'f‘% WQH{%H {Hg §HlB 18  pon Dow sets up the complicated series of reflectors before filming E.T.'s ship as a blue screen element.
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Bob Diepenbrock works on the shell of
the alien spacectatt.

look like it had been sitting in a swamp
somewhere so the bottom half is
heavily textured. Charlie Bailey engi-
neered and supervised the model,
which required 60 man-weeks of
labor to complete. The ship, which

now rests on Steven Spielberg’s cof-
fee table, is a precision machine. The
nine attitude thrusters on the sides
withdraw and fold out in coneert and
the landing gear tripod withdiraws
and peps eut. With all ef the lights, it
leeks a little like a high-teeh Christ-
fas tree, whieh is exaetlly the leek
that Spielberg wanted.

Both the landing and take-off were
complicated shots since the ship had
to beblue-screened into the shot. It
was a complex composite with the
shiny dome surface reflectiing the sur-
rounding forest, which wasn't really

Stteaks; andl tthe shipis Lightsiilumminat-

j ing the landseape, whiech alse wasa't
j reallly there. It all eame tegether in the
TopHtis2ppiiaer-
i Anice touch on the ship's final lift-
i off was the rainbow contrail. Anima-
tion supervisor Sam Comstock created
the effect with light, a prism and a
rear projection screen. The ILM
animation department likes to actual-
ly use light, when ereatiing light ef-
feets ane flares, rather than more
traditional peneil and paper teehni-
gues. They eften ereate printer ele-
ments fer the eptieal departient by
using serateh filters, gratings,

smeared glass, various lenses, etc.
Sometimes they can come very close
to duplicatiing live-action light effects
using this system.

One of the first concerns of the
cinemagicians at ILM was the two fly-
ing bicycle sequences: the initial se-
quence with Elliott and E.T. at night
and the lift-off in the middle of the
street with the kids running the police
blockade. A number of approaches
were considered. First to be dis-
earded was the suggestion te hire
helieopters and fig the bieyeles en
wires ane eables ane de a read] lift-off
ena i_’-@ﬁl street. Te de that WQH_IQ Rave
f-_@ﬁﬂii‘%ﬁ an enermeus expenditure of
e, gffort and at least anether
millien dehars. ET. was §HBBB§%€! 18
Be a Iw-bueget fﬁ_m B8R & fight sehe-
dule. "Steven E%E@@'D{r H_iHH ‘twant ig
g8 throuah all that,” atfirms MuFen:
“We thoHsht we could &ome Lpwith 2
slutien Rere at thM: Then. 188, [f we
eotild 43 1t here: we eould add that
Biéﬂ%%ié Iogk fhat sieve [tkss—!
&3uid 199% betes, than real:

"It was all done with Go-Motion,
the process we developed during
Dragonslayer, and with puppets and
a location badkground plate.
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"We made a test shot of a bicycle
riding down the street and lifting into
the air that was successful. It re-
quired having a fairly dark back-
ground and tree shadows, to hide any
matte problems. If we had te de the
shot at noen or if there hadn't been
trees castiing shadews en the read:
side we weuldn't have tried i,
espeeially in the feur-perf fermat. But
1 figured we esulel do it if the strest
was fairly dark;" Mureq says.

“Mike McAlister shot sewveral
plates of empty streets for us to see.
We thought we could play with the
alternate shafts of light and dark be-
tween the trees and then have the
bikes lift off into the light. But, as it
turned out, the story was moving
aleng se guiekly at that peint, all that
we hael te de was get them inte the &ir.

"Steven picked the location and I
checked it out to make sure jt would
work for us. Originally, I wanted to
shoot it the other way around. But
Steven wanted them to be backlit in-
stead of being frontlit, which meant
all thelL.A. smog showed up. The plate
ended up being lighter than it sheuld
have been and it was a mueh mere dif-
fieult shet te de than the early test we
gid. The animation department was
able te aelel seme drep shadews ef the
bicyeles to the bBackgromnd WhiEh
really made the Bieyeles lesk as if they
were ef the sirest.”

Finding the Magic

The cliff lift-off with Elliott and E.T.
earlier in the film was another sort of
problem. Steven needed to establish
the fact that E.T. could levitate the
bicycle into flight, but didn't know just
how to set up the precise situation.
“Originally,” remembers Muren, “he
was supposed to go into a fog bank
and then come out of the fog in the air.
But that didn't seem to be what we
were looking for, Then, we thought,
maybe a fallen tree. So, he comes out
¥ tiree fog) Hommlk,, ttrene's @ flllem toee
and he flies over the tree. But that's a
lot for one shot. We didn't want the
thing to last for more than 40 frames
before you see him fly or the rhythm of
the sequence would be lost.

“Eventually, 1 came up with the
idlea of a cliff. Then, it was a matter of
looking for the angle. It was a long
pan. We start on the cliff, see him
come out of the fog, he starts to go over

Steven Spielberg personallly directed the actors who were used in close-ups for the flying sequence.

the cliff, but then picks up and goes off
into the sky."

Magic.

The puppets for the sequence, built
by Tom St. Amand, were about
18-inches high, much larger than the
ordinary stop-motion armature pup-
pet, but much easier to detail and
photograph. It also made things like
hair and elething easier to scale pro-
perly. Mike Fulmer turned out preci-
sion miniature bieyeles whieh were
rigged to eperate with the Ge-Metien
equipment. Mene-filament line was
fun areund the frent wheel if a little
gresve dewn te a meter. The frent and
Baek wheels were inferepnnecied se
the wheels weuld t4fa esntineusly
during the ©e:-Mstien shet. Effsets
cameraman Mike MeAlister shot the
go-Mgtien  Bleyeles. The ssgisncs
was shot A front of & Blus sereen and
eombined with 8 Baek %%ﬂﬁ plate. 1A
a few instances, the ARIMALIGH
HSBQHEH%HE 'TFSFW Wﬁﬂﬂ%ﬂ Baggy
TB% 8H8 pplisd drop-shadsws

r%%ﬁ 81t W8Hlﬁ ES&%
1l§8 were reatly in the shat:

As is the case with so many things
when working against a deadline, it
takes many people to help meet it.
There were quite a few people whe
made contributions to the puppets.
“The number of people required for a
given projeet is usually a funetion ef
the deadline yeu are racing te meet.
Yeu're always fighting deadlines. So,
yBu FuR ever te semeene and say, 'De

you have a few extra hours to make
miniature shoes for the Elliott pup-
pet?’ With three films in here at the
same time, we were going crazy,”
Lome Peterson admits.

One time and budget-saver was to
cut down on the number of puppets
and minijature bicycles. There were
only three bicycles and three puppets
used, but there were five inter-
changeable heads; all seulpted, built
and dressed by as many people as
eould be pressed into action.

"Everytthiing that's done at ILM is
really a group effort,” explains Peter-
son. "Everylody asks around for ad-
vice and help and everyiedy is glad to
give it. It's impessible to list in the
eredits all of the eontributions made
by all ef the pesple vk

In the aftermath of all of the furor
and with the success of E.T., Polter-
geistt and Trels II, it is interestimg to
note that of those three films, it was
the little film, the low-budget
“quickie” that won the hearts of so
many people worldwide.

Perhaps the story’s stremgth has
something to do with that. For E.T. is
nott a special-effects film in the tradi-
tional sense. Here, special effects
have been used not to create a futuris-
tie world, but a character. But
through that eharacter, we glimpse in
eur imaginations a world that is whel-
ly the ereatiion of the filmmaker and
the mevie magie of a team of iventive
erafismen. .
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New WoRLAS Aborning

The visual effects artists at I.ILM.
create new wuildls wiith the Gemesis Effiect.

to play god. As one of the effects

supervisors for Star Trek II, he
faced the task of transforming a dead
planet—cratered, airless, deso-
late—into alush growing world com-
plete with atmosphere, vegetation,
water—a primeval Garden of Eden.

In the film, the machine which is
supposed to do all the work is a shiny,
glowing device which produces
something called “the Genesis Ef-
fect.” Effects supervisor Veilleux
relied on the modern magic of optical
and computer special effects imagery
to create the required illusion.

The lush Garden of Eden settings
for the planet's surface were created
with a series of matte paintings and
sets, but the visualization of the
Genesis Effect on the entire planet as
seen from space required something
more complicated, less traditional.

Only a few steps away from George
Lucas' famous Industrial Light and
Magic special effects facility is his
computer graphics research team,
also part of the Lucas complex in San
Rafael.

For Jim Veilleux, it was a chance

Veilleux was aware that the compu-
ter graphics team was essentially in-
volved in research and development
as opposed to production, but he
thought that the team members might
be able to make an unusual contribu-
tion te the effects on Trek and simul-
taneously advanee theif oewn
reseafeh efferts. The sequenee
Veilleux had iR mind fer the yeung
eomputer team invelved the demen:-
stration of the Genesis Effeet that
Kirk displays fer himself, Speek,
MeCeoy and, of eaurse, the ad@isnes.

Jim Veilleux explains what he had
in mind: “The film's producers
wanted some way to demonstrate the
terrible power of the Genesis Effect:
the demenstration had to be of such a
nature as te metivate Kirk setting off
across spaee with a erew of raw train-
ees. It was impertant te eenvinee the
audienee hew pewerful and peten-
tially dangereus this Genesis Effeet
was and e east the situatien with a
sense of wrgsney.

“Oriigiimallly, the script called for a
small scale laboratory diemonstration
in which an inorganic block of matter
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Above: Stage 5 at Paramount was the site for the lava bubble set, which ILM matde artist €hris Evans extended considerably with a matte painting. Belew;: Chrs
Evans at werk on ihe painting for the above set. The ILM artists eccasionally use different media en a single painting; the basis painting is usually \aid sut in acrylies
with details being worked in oils.



1. Genesis projectile heads for deseried meen. 2. Impact and sheck wave,

5. Eirestorm raging around planet. 6. Entire surface becomes molten.

9. Seas and greenery develop. 10. Valleys deepen and mountain tops whiten
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THE

. Firestorm stants.

1. Cooling process legins.

11. Camera begins to zoom away into space.

GENES15 EFFECT

4. Crater grows and spreads across surface.

8. Surface cools and mountains grow.

12. Finished planet—computer painting by Chris Evans.
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PHOTOS: - 1982 PARAMOUWNT PICTURES

Above: The Eden Cave paintings. The top and betiom paintings are “full* paintings, the Midelle painting has a blask area for the insertion
of the live action plate (see page 63). Inset: ILM matte artist Frank Ordaz.
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would be transformed into a life
form, such as a flower.” But this dem-
onstration just didn’t have the dra-
matic impact to do the job required.

“We discussed any number of alter-
native visualizations, but it was very
difficult to come up with something
that was visually interesting without
being ludicrous. So, like most people
today with problems that are hard to
visualize, we thought that a computer
graphics simulation might be the
answer.”’

Genesis Demo

Veilleux met with Ed Catmull, Alvy
Ray Smith and Pat Cole—all mem-

bers of Lucas’ computer graphics
research team—and asked them to
consider doing the following scenes
for the Genesis Effect demonstration
sequence:

1—A molecule sequence showing the
transformation from crystalline inor-
ganic molecules to DNA-type organ-
ic molecules, illustrating the Genesis
Effect in a ‘“‘schematic’ form.

2—A ‘'planet-size demo, showing the
transformation of a dead planet—cra-
tered, airless and desolate—into a
lush growing world complete with at-
mosphere, vegetation, water, etc.
3—A voice recognition sequence for
positive identification of Captain
Kirk, that would gain him access to
the Genesis Effect demo.

4—A retinarecognition sequence for
further identification.

Alvy Smith suggested that the
molecule sequence be turned over to
Bob Landridge of UCSF, who had al-
ready created a computer graphics
simulation of DNA molecular bond-
ing. Veilleux contacted Landridge
and the sequence was created by
manipulating the program that Lan-
dridge had on hand. Paramount
dropped the voice recognition se-
quence early on, leaving ILM with se-
quences two and four. It was decided
tokeep the retina sequence as simple
as possible and focus the real razzle
dazzle on sequence two—the Genesis
Effect demo.

It started out fairly simply. The
storyboards called for a very elemen-
tary sequence of moving in on a
Moon-like planet, firing the torpedo
and having fiery energy form shock
waves over the planet’s surface.

Then, after a white-out transition, the
camera moves across the planet’s sur-
face and pulls back to reveal the fin-
ished surface. “It started as a fairly
simple shot,” recalls Veilleux, “but
once people like Alvy Smith and
Loren Carpenter got into it, they
came up with their own ideas. The
Lucasfilm computer research team
isn’t just a group of programmers,
these people are very gifted designers
and artists in their own right. So, it
was very natural to expect them to
embellish the sequence and in the
end, they made it just that much more
interesting.”

Genesis Flyby

And embellish they did. Carpenter
believed that audiences had become
quite familiar with the J[PL planetary
flybys which had been generated by
James Blinn at JPL and shown fre-
quently on national television as part
of the news media’s coverage of the
Jupiter and Saturn Voyager flybys.
And that, therefore, they would be

ready for something more
complicated.
“The full idea,” explains

Carpenter, ‘““was that our imaginary
camera would be attached to an im-
aginary spacecraft approaching the
dead, Moon-like planet from below. It
would then swing about the planet in
a parabolic trajectory near its surface,
while the on-board camera would ex-
ecute a large spiraling move to por-
tray departure from the planet ‘up-
side down’—i.e. from above”.

As the spacecraft approaches the
dead planet, it fires a sperm-shaped
projectile at its surface to bring it to
life and then flies over the resulting
‘Chaos’ and eventual mountain-
building process. The portion of the
trajectory near the planet lasts long
enough and is close enough to show
off Loren Carpenter’s mountain-
building program on its surface and
then pulls away, revealing a live
Earth-like planet.

Jim Veilleux was pleased with this
idea, but still the plan developed fur-
ther. “The principle alteration when
 presented the plan to the rest of the
graphics team was to invert the
camera move so that we approached
the planet from above and departed
from below. There was quite a bit of

debate as to whether this motion was
too dramatic or not. I argued that
what would be happening on the sur-
face was so overwhelming that the
long twisting camera move would on-
ly be icing on the cake for those who
chose to notice.”

The entire flight path was tested in
black and white vector graphics
(black and white outlines) to preview
the speed and determine the se-
quence’s length. The next step was to
develop full raster graphics—texture,
lighting, color, etc.

Veilleux picks up the story. “The
work was split up between eight peo-
ple who worked on the sequence over
a period of five months. Of course,
most of that time was spent develop-
ing techniques that they didn’t have.”
Among the requirements to produce
this sequence were: a texture map-
ping program, a paint program, a
compositing program for combining
elements and motion-blurring pro-
grams. Many of these programs were
already in development. One of the
most interesting is a technique that
Loren Carpenter has been working
on that deals with a branch of math-
ematics called fractals. Working with
fractals, Carpenter has been able to
produce some startlingly realistic
landscapes, entirely with mathemat-
ics. You can see his mountains in the
sequence’s middie. They are created
strictly mathematically—inside the
computer without any visual refer-
ence at all. In fact, everything in the
sequence is mathematically gener-
ated except for the final shot of the
finished planet which is a computer
painting by Chris Evans.”

Accurate Stars

The project was broken down and
tasks were assigned. Tom Duff did
the cratering program. Pat Cole
generated the projectile. Bill Reeves
came up with a fire-rendering pro-
gram. Carpenter created the fractal
mountains. Carpenter and Cole
worked together on the shock wave.
Rob Cook and Duff colored and tex-
ture-mapped the planet. Tom Porter
developed the paint program and
Carpenter worked on the star field.

Incidentally, the stars are not just
random points of light. That star field
was developed from the Yale Bright
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Jim Veilleux replaces a lens on the VistaVision
camera used to shoot the live action special effects
plates. Note the field view lens at the top of the
camera, used by the cameramen to line up a shot
with this non-reflex camera.

Star Catalog of 9100 visible stars.
“Loren converted the data base into
xyz coordinates and deduced the col-
ors of the individual stars,” says
Smith. “He had the notion of choos-
ing a location for the Genesis planet
in apart of the heavens which would
place recognizable constellations in
the background. He and 1 perused
one of my astronomy books and came
up with the five nearest stars for
which there is some hope of having
planetary systems. For one of these,
Epsilon Indi, Loren determined that
the Big Dipper would be visible in a
form not too distorted from our Earth
view of it. Furthermore, our Sun
would appear as an extra star close to
this constelllattiiom!™

As far as Paramount was con-
cerned, it wasn’t necessary for the
stars to be accurate, but the Lucasfilm
computer graphics team is a research
and development group and they
have the luxury of being able to take
the time to please themselves as well
as merely deliver the goods.

With the flight trajectory deter-
mined, Bill Reeves' fire-rendering
program developed and Carpenter’s
fractal landscapes working well,
Alvy Smith was still having problems
with the “chaos” scene. Smith knew
that he wanted to use Bill Reeves’ fire-
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storm program, but how. . .?

“I sat dowm with Lorem to
brainstorm a solution,” Smith re-
counts. “We did away with the ex-
ploding volcanoes idea and came up
with the notion of an expanding ring
of fire which would spread like a
prairie fire from the point of impact,
melting the planet's surface in its
wake. 1 added the notion of losing the
fire for a moment behind the rim of
the planet, because of the camera
move, and then having it dramatical-
ly reappear, very close and very large,
swooping across the screen convey-
ing great heat and fury—enough to
melt a planet. Loren suggested using
this racing wall of fire to sweep our
attention across the planet in a
swooping pan to the mountain-build-
ing portion. This was to be our transi-
tion sequence. It required Loren's
adding a fire indication to his flight-
path program to allow us to choreo-
graph the spread of the fire and time
its sudden reappearance from behind
the rim of the planet. As it turned out,
Bill required a quite complex 10-step
matting process, using Tom Porter’s

matting program to achieve the effect.

“Loren solidified the fractal se-
quence into its final form—a cooling
of the red-hot liquid surface caused by
the wall of fire, cooling through the
yellows, reds, oranges, to gray, while
the mountain began to grow through
the haze which was created by the
fire. This haze would later become the
atmosphere of our final Earth-like
planet. The imaginary spacecraft was
speeding at 50,000 to 100,000 miles
per hour across this forming surface.
As the mountains reached their final
altitude (Everest-like), oceans rose to
sandy shores, greens spread across
valleys and slopes and snow appeared
on the peaks. Rob Cook supplied the
color coordinates of these natural ele-
ments and found atmospheric models
from which Loren later derived his
atmospheric generation progiaam.”

Painting Cannputer-Style

Months of work was finally coming
together in the early months of 1982,
The sequence was to be finished by
March 19. Several tests had been shot
and shown to both Jim Veilleux and
producer Bob Sallin, who were
pleased with the progress and offered

encouragement. With final touch-ups
and tweakings underway to complete
the sequence—motion blurring, col-
oring and other program refine-
ments—it came time to call in the
ILM matte artists to unveil Tom
Porter’s computer paint program.

The paint program is a wonder of
flexibility and ingenuity. Sitting at a
computer tablet, an artist can “paint™
electronically onto a video screen.
The Lucasfilm paint program enables
the artists to select different types and
styles of brushes and brush techni-
ques or even air brush. Using the
computer tablet, the artist can work
in water colors, oil technique, dry
brush, or even finger paint. You can
do Chinese brush effects, flat brush,
round brush, scumble. . .and there is
the color pallette. The paint program
enables the user to select sometthing
like 16,000,000 different colors. A
good microcomputer system migh
supply 256 colors, but the Lucasfilir
program leaps far beyond that.

1ILM matte artist Chris Evans tackl
ed the job of painting an Earth-itke
texture map at the computer, which
was then mapped, using Tom Duff§
program, onto the surface of a sphetre
to create the final live planet.

The completed sequence is a mas-
terpiece of computer graphics art,
complex moves, thousands of colors,
smooth lines and shadings (no “allizs-
ing"—stair-steppy or jagged lines).
Graduated shaded ramps along the
lines eliminate the “jagglies.” The
final filming was done by a crew fram
ILM using the Empireflex Vista-
Vision camera. ILM wanted to simu-
late a videotape effect so the Evans
and Sutherland monitor was over-
focused to make the raster lines stand
out.

Today, the Computer Graphics
team is hard at work with the hard-
ware staff (headed by Rodney Stock
and including Gary Newman and
Adam Levinthal) designing the
Pixar—the Lucasfilm digital printer.
The Pixar is really more of a picture
computer than a digital printer.
Loren Carpenter explains, “Once the
Pixar digitizes a frame of film, we can
go in and combine images, hand
paint, change shapes. . .tasks far
removed from the simple matting
and printimg chores of the standard



optical printer.” David DiFranceso is
constructing the laser scanner in-
put/mutput devices, which will enable
the team to work at very high
resolutions.

What do all of these new tools mean
to the artist, animator or filmmaker?
Alvy Smith is quick to point out that
the new computer hardware and soft-
ware systems are tools.

“Computers don't paint, artists
paint,” he says. Computers don't
replace people, they require people.
These new tools are the hope of
future filmmakers to bring down the
ever-escalating cost of high quality
production while enabling more
work to be produced for less money
with even greater production value.
They are the tools of tomorrow, but
like any tool they require the human
mind to operate them. As designer
Alvy Smith puts it, “Computers
create the motion, we create the
emotion.”

The Mattes

It's the most difficult situation im-
aginable for a matte artist. It's the mo-
ment in Star Trek [I—The Wratth of
Khan when the interior of the Eden
Cave is revealed to Admiral Kirk. The
camera homes in on Kirk’s face alive
with light and wonder as he surveys

the newly born Eden Cave—life
created from inorganic matter. The
next shot reveals the Eden Cave to the
audience. The awe that is projected
from Kirk’s face should now be felt by
the audience as they see what he sees.

But what the audience sees doesn't
reailly exist. It can’t. The Eden Cave is
a special effect—in this case, a paint-
ing. And that's where the difficulty
lies. A matte painting is a flat, static
piece of artwork. Bringimg that paint-
ing to life so an audience can accept
it as reality is one of the most demand-
ing tasks that a special-effect artist
faces. But it is central to the art of
special effects and the absolute mea-
sure of an effects artist’s skill.

For Star Trek II, the matte depart-
ment at George Lucas’ effects facility
Industrial Light and Magic, created
paintings for the sand planet, the
Genesis planet (Gamma Regula) and
several paintings of nebulae and col-
ored gas clouds (though not all of
those nebulae shots were generated
in a tank as one might think). They
even created the moon Ceti Alpha V
as a model. Assigned to the film were
matte artists Chris Evans and Frank
Ordaz, matte cameramam Neil
Krepela, and assistant Craig Barron.
Atthe time, ILM's staff and facilities
were divided among Poltergeist, E.T.

Director Nick Meyer pauses beside one of the huge VistaVision cameras used to shoot the special effects
sequences. This is the same type of camera used for such film spectacles as Tie Tem Commmvaiments.

and Trel, and the matte department
was also working on six shots for The
Darik Crystiail. Of all the paintings that
were produced for Trek, the most
problematic featured the Eden Cave.

Into the Eden Cave

In the film, the Eden Cave is
created as a test of the Genesis Effect.
The Genesis Effect has the power to
produce organic molecules; in a mat-
ter of a few hours or days, a dead,
barren rock or a world can be trans-
formed into a lush, living planet. Pro-
duction Designer Joe Jennings and
Art Director Mike Minor created the
visual concept for Eden Cave—a sight
which lights up Kirk's face with awe
and wonder.

“The concept for the Eden Cave
was hammered out by Joe Jennings
and myself,” begins Art Director
Mike Minor. “Im the script, Dr. Carol
Marcus [Bibi Besch] explains that the
cave was created in a day [“The
matrix formed in a day. The life forms
grew later—at a wildly accelerated
rate. Can I cook or can’t 1?"]

“I mentioned to Joe Jennings that [
remembered enjoying as a kid the
caverns in William Camerom Men-
zies' classic Invatdess fram Mars. The
cave passages were created by the
heat of alien ray guns. The rock
bubbled and melted under the rays of
the invaders’ guns. 1 remember
readimg somewhere that the bubble
effect was created with condoms—
they were pumped up and stuffed all
over the place!

“Joe laughed and then suddenly got
a wild look in his eyes. ‘Hey,' he said
with a slow grin. ‘You know what we
can do? Suppose we took that effect
and enlarged it. Supposed this whole
cave forms in a momemt—the rock
bubbles and bursts, small and large
bubbles form, burst and instantly
cool. This Genesis Effect is supposed
to be an accelerated process—mil-
lenia going by in seconds—suppose
in those secomds, the rock diesn’t
recomstitute into other forms, but
maintains the shell form after the heat
goes away? We had a great time boun-
cing ideas back and forth and decid-
ed that the cave formed of bubbles—
from a mere few inches to hundreds
of feet wide—would make a fantastic
cave. So, we did some drawings and
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created some models. I brought in a
glass globe which had broken into a
very interesting pattern and used it to
model some storyboard sketches
which later went to ILM.”

[t was a fantastic idea. Supremely
unearthly in concept and design.
Carol’s line in the script suggests
something of the spirit tobe invoked
when she tells Kirk, “Let me show
you something that will make you feel
young—young as when the world
was new.” She takes him by the hand
through a tunnel leading into the
Eden Cave formed by the testing of
the Genesis Effect. A small portion of
the Eden Cave was built on the Para-
mount lot to serve as a backdrop for
close-ups of the actors and as back-
ground set for the piece of live action
to be inserted into the matte
paintings.

Live-Action Work

The photography of the live-action
plates for this effects seque .ce was
supervised by Jim Veilleu: of ILM.
“Paramount set aside part of a day for
us to get the live-action shot for the
plate,” remembers Veilleux. ILM pre-
fers to use alarge format negative for
their effects work and, for this shot,
they had one of the old Vista Vision
cameras—the same type used in such
Paramount spectaculars as The Ten
Commandments.

“The camera is just enormous,”
Veilleux says. “‘Just to move it re-
quires two large pipe batons and four
people. The pipes are inserted
through clamps in the camera’s front
and rear which four grips use to hoist
the camera into a new position. It
weighs about 400 lbs. and isn’t very
quiet when it’s running. The sound
man had some trouble with it. Nor-
mally, you don’t attempt to record
sound when you are shooting plates,
but we wanted to save money on the
production and then too, we were
operating on a very short schedule.

The plates for the Eden Cave mattes
were shot on platforms 30 feet in the
air, to show that the cave extends far
above and below Kirk’s position. The
set was lit by Gayne Rescher to sug-
gest asingle light source, since Eden
came equipped with its own artificial
sun. Further, the lighting had to be ar-
ranged to keep the contrast down as
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much as possible. “When we go
through the matte process,” explains
artist Chris Evans, ‘“‘the plate is
duped; in fact, it gets duped twice
before it shows up in the theater. If
the lighting ratio is too high, the con-
trast will really kick up when the shot
is duped.

“Frank Ordaz and I did the three
paintings for the Eden Cave,” Evans
admits. “Frank did the reverse shot of
the full cave, and I did the first one
[Kirk’s point-of-view] and the paint-
ing with the sparkling water and
moving light, and also the closer shot
with the waterfall.” The paintings
were photographed and composited
by Neil Krepela and assistant Craig
Barron.

“The photography of the paintings
is very important,” explains super-
visor Veilleux. “Painting is very static
by nature so, over the years, matte art-
ists have developed a number of tech-
niques to introduce motion (surely
the essence of life) into paintings—
animated light effects or camera
movesto create the illusion of motion
and life where there is only a flat
painting.”

Among that bag of tricks are such
techniques as multi-plane paintings
which allow the illusion of perspec-
tive changes and give the camera the
ability to move through a painting;
silhouette effects with live action in
which shots of moving branches, for
example, are bi-packed in the matte
camera to create the effect of a live
moving foreground element; anima-
tion effects such as light sparkles,
moving clouds and reflections which
are usually filmed in a separate pass;
or even such individually photo-
graphed elements as smoke and fog
which can drift across a matte paint-
ing to add life and interest. Several of
these techniques were used for the
Eden Cave mattes.

Cave Paintings

“We felt the first painting, which
had painted foreground trees, would
be enhanced if the foreground trees,
were moving,” explains assistant
matte cameraman Craig Barron. “So,
we went all around the building, col-
lecting people’s potted plants, set
them up on a stage, and shot them
back lit, so we could use them as a

moving foreground element. This
film is then used bi-packed in the
matte camera when the painting is
photographed and achieves the effect
of a dark moving tree silhouette in the
foreground. Hopefully, this move-
ment can distrfact the audience from
staring at the matte painting or con-
centrating on any one element until
you can get off the shot and move on
to the next, probably before they're
aware that they are looking at
artwork.

“We also had these shards of light
hitting the cave’s wall and giving the
impression of a sunrise from the
cave’s artificial sun. For this effect,
Chris created a separate painting of
the highlights, which T double-
exposed as a separate pass. This addi-
tional pass was set up with a black
card in front of the highlight painting,
which was then used to ‘wipe on’ the
highlights across the painting.

“Also, we added sparkles to the
water. Chris carved tiny holes
through the painting of the water.
These holes passed bright light reflec-
tive off of aluminum foil placed be-
hind the painting. A separate pass
through the camera for these little
highlight kicks suggested the sparkl-
ing water effects.”

“I painted in the waterfall a bit
darker than we wanted it to appear,”
begins matte artist Chris Evans. “The
moving effect was created by scrap-
ing away some of the paint to reveala
motorized roller which was covered
with cotton. Neil Krepela separated
the different tiers in the cascade, ex-
posing them separately so that each
tier would seem to fall at a slightly dif-
ferent speed. We tried to get the effect
of water just dropping over the top
and gaining speed as it fell. Unfor-
tunately, it came out a bit over-
exposed and a little too diffuse. It was
not a very subtle effect; it could have
been with a bit more time, but time
was very short.”

This moving cotton technique was
first made famous by Albert Whitlock
who used it to create the enormous
sandstorm in Bound for Glory.
Whitlock is something of a legendary
hero-of-the-art to the members of the
matte department. ““Albert Whitlock
gave a seminar on matte painting and
effects at the Academy. His shots
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were fllawless and very well inte-
grated. Many times you wouldn't
even have thought it could possibly
be a matte shot,” says Evans,

At one point, it was suggested that
live-action plates of lush tropical
greenery be used instead of matte art
for the Eden Cave. But the script
refers to an “iridescent light. . .blind-
ingly beautiful with color. .."” And
then of course, there are those other
lines (“Can I cook. . .?").

Art Director Mike Minor remem-
bers Production Designer Joe Jenn-
ings' reaction to the suggestion of
location photography rather than
matte art. * ‘It is bad science fiction,
in my estimation,’ * says Mike Minor
quoting Joe Jennings, “ ‘to postulate a
brand new environment and then,

present something to an audience
that looks like anywhere on
Earth—somethimg that has erosion,
age, overgrowth, and all the details of
an ecological system that has been
evolving for millennia.’ ™

It's a unique advantage that paint-
ers have over photographers. A
cameraman can record reality, even
manipulate it, cut it apart, and
reassemble it into new forms, but a
painter is limited only by his brush,
skill and imagination.

Technical Challenges
Although ILM is equipped for both
front and rear projection composi-
ting of matte paintings, rear projec-
tion was used on Trek II. Generally,
the plate is alow-contrast print which
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is rear-projected into the live-action
area of a painting. If there are prob-
lems, the plate is broken down into
black and white separatioms—a tech-
nique which has been successfully
used at the Disney Studios.

Full matte paintings are always a
challenge. It's an entirely different
matter when the matte artist has on-
ly to add a roof to a live-actiomn set or
continue the perspective lines esta-
blished on alocation. But it's another
matter entirely when the enfiie frame
is painting and there is Ao place to
hide. Themn, an artist mMust enly paint
what's in the seript. “Of eourse, it's
the art director and proeduetien
designer whe deeide hew things are
suppesed 8 le6k” affirms Evans,
“and 1F's 8UF |8 te Maten his vision. "
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The World of
The Dark Crysmal

Jim Henson, Frank Oz and Biian
Froud create a magical world of
life and mystery in wihich no
human dwellls.

....a world not ruled by science,

but by magic and sorcery. None of
its inhabitants are human and some
of them resemble our worst
nightmares. It is a world torn by un-
fulfilled prophecy. Welcome to the
world of The Dark (Gwystal.

This fantasy/adiventure film, which
has been some four years in the mak-
ing, represents for Jim Henson, the
culmination of 28 years as a pup-
peteer and the next evolutionary step
in puppetry.

Hensom, born in Greenville,
Mississippi, grew up fascinated by
the likes of Kuliky, Fram & OUikeandd
Bill Baird’s marionettes. Building his
own puppets at age 17, he entered the
world of show business on a local
television station—only to have the
show fold on him in three weeks. A
year later, he began a long-running
show, Sam and Friends, which took a
local Emmy award in 1959. Two
years before, Henson’s first version
of Kermit the Frog debuted on Tihe
Tomigght Show with Steve Allen, and,
soon Muppets populated prime-time
variety shows such as The Ed Sullivan
Show and The Jimmyy Deam Show.

lt's another time and another place

Working alone at first, Henson
quickly took on Jane Nebel as a fellow
performer and after four years, they
were married. They continue to work
together today. The pair developed
puppets which went beyond the
usual sort of puppets seen in George
Pal's Puppetoons and Gerry Ander-
son's supermarionatiom shows. It
wasn't long before the name Muppets
became accepted and the band of
characters grew, and grew.

In 1969, Henson worked with the
new Public Broadcastimg System on
a children's show that became the
award-winnimg Sesame Strestt. Bert
and Ernie, Big Bird and Oscar the
Grouch soon became household
names, along with Muppets. A few
years later, after having been turned
down by all three networks, Henson
began The Muppet Show in England
with Lew Lord Grade which, after
five years, became the most suc-
cessful syndicated show of all time.
In reruns now, the show still com-
mands high ratings.

Henson, who was looking for new
ideas during the last year of The Mup-
pett Shawy, decided to create a new
story starting from the visual stand-

Hato s -ihh aze e muz S

Facing pegee-

Gelfling Jen, crystal shard in hand, makes a desperate leap at the climax of The

Dark Crystad. This scene and a few other shots were performed with a simall
actor dressed as Jen rather than a puppet operated by Jifm Hensen.
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One of the Skeksis gets a quick touch-up for one of
his many pairs of glasses that are arrayed on his
beak.

point. The idea was eventually refin-
ed while all that was needed was the
time and technology to pull it off, At
about the same time, Henson and
partner Frank Oz were approached
to help create Yoda for The Empire
Strikes Badk. The duo met producer
Gary Kurtz, who struck up a friend-
ship with the two men. The trio began
talking about The Dark (Grysital.

“The project was Jim's from the
very beginning,” explains Kurtz. “He
has dreamed about this for a long
time—since before the first Muppet
movie. He had been working on ideas
for creatures for some time before he
asked Brian Froud to join the project.
Jim wrote the story. We all worked
with the screenwriter, David Odell,
but, basically, it was Jim’'s project.”

Henson sought out British fantasy
artist Brian Froud to help develop the
fantastic world and its inhabitants,

g Since the entire film was to be made
i without human actors, everything
3 Hreedti tt Hore wicorkeed anwtt aom e f it
4 Fowd], Hessttkonmwamn ffor i s Feeriesand]
§ TireeJLcamdi aof Friroud wedLumrees, Hovaougdidt
¥ Henson's ideas to life. Meanwhile,
£ Henson, Oz and Kurtz began work-
t ing on the logistics of constructing
and operating the various characters
needed for the story.

Sherry Amott was brought on as
Creative Supervisor for the
Animatronics Departmemt. New
mechanisms were developed, tried,
discarded and refined for each new
life form—some 70 species in all were
created. More than 900 pounds of
foam latex were used to help fashion
the creatures, who were given such
exotic names as Skeksis, Gelflings,
Fizzgigs and Landstriders. Makeup

effects wizard Dick Smith was cailed
in for some consultatiom once serious
work began.

Dozens of performers had to be
trained to use the new devices and the
animatronics process, since it was so
far advanced from Muppets, or even
Yoda—a breakthrough creature itself.
It took up to five or six people to
manipulate some constructs, while
others required only a remote-comtrol
operator. Everyone was working
with video cameras and screens to
watch how the various pieces fit into
place. Unlike most live-action film-
ing, this was a long, slow process.

When all the characters were
designed and am initial story
developed, screenwriter David Odell
was brought in to prepare a shootimg
script. By then, Henson and Oz had
decided to co-direct. Productiom was
scheduled for London so the two
could continue The Muppet Show.

“Once the preparatiom phase was
more or less completed,” continues
Kurtz, “amd we got into the actual
shooting, I felt it was my job to takeall
the producer-type problems away
from Jim so that he and Frank could
concentrate on directing. I insulated
them both from dealimg with
laboratories, any crew problems, and
things from outside the studio. That's

Jim Henson conducted a workshop twice a week during production for prospective puppeteers. Some of his students performed as background characters in the
crowd scenes. As you can tell from the photo, a puppeteer has a strong right arm. Most of the Pod villagers and slaves are standard hand and rod puppets, usually
only requiring one person to manipulate them, though several persons were needed {o operate the Pod musicians. Sherry Amott oversaw the construeiion, fabrica-

tion and realization of these characters.
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Celebration at the pod village. Frank Oz facing forward

generally what a good producer is
supposed to do, freeing the director
to concentrate on the day-to-day
work which really needs to get done
during the actual photography.
“Jim originally invited me to join
the project when I first went to him to
discuss Yoda for The Empire Strikes
Badk. The challenge of making Tiie
Dark Crystall was intriguing. I was ex-
cited at the prospect of a film in
which there are no human beings, in
which fantasy creatures must come
alive for the audience. It's one thing
to have a Yoda or E.T. inter-reacting
with several human actors, where
you can hide the problems: you can
always cut away, you don't have to
show very much, you can keep the
creature in the dark. There are many
ways to avoid those technical pro-
blems and we use tfiem all the time
normally. But, when you've got 90
minutes with just creatures—no
people—they must be believable on
the screen or you won’t enjoy the
story. 1 thought it was a unique

i eyes glued 10 a TV monitor which gives him a eamer reye view of the action.

problem.”

But how can filmmakers know
when they have reached that level of
believability?

“It’s difficult to say,"” Kurtz admits.
“Some people will probably like the
finished film and some people
won’t—just as they would with any
film. In making a movie, you use your
own judgment really—you satisfy
yourself, what works for you. Some
people in the audience will disagree.
I go to see films all the time and say,
‘Why did they do that? Here's a real-
ly great scene, but this other bit here
undercuts it for me.' That’s just my
personal reaction. Obviously, the
filmmaker felt it was fine for what he
wanted.

“An interview of any audience will
result in many different opinions.
There are things in Star Wars which
are just marginally acceptable, and
yet, no one seemed to notice them.
Audience members complained
about other things that we thought
were terrific. You can’t be too wor-

ried about it; it's just personal opin-
ion, although obviously audience
reaction is important since you must
recoup your investment. So, you give
the audience peripheral considera-
tion, but everythimg is filtered
through your own value judgments.
That’s what you rely on first. Some-

Frank Oz directs a background character.
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An early model of Kira. The Gelflings went through
along process of development. Very subtle
movements, necessary for the puppets to look
real, were extremely difficult to achieve.

An early life study of Jen. Great care was taken
with the anatomiical detail of the main characters.
This is particularly true of Jen, since originally the
film opened with a nude swimming scene.

times it's good, sometimes it isn't.
Sometimes, you can do a film that you
really like and feel good about, but the
audience justisn’t there in sufficient
numbers. There have been some very
good films which have never been
popular as wellkkas some terrible films
that have been very popular. You nev-
er know. It's like rolling dice. The
gods up there who deal with movie
distribution either smile on you or
they diomt.”

Saeening for Cihanges

When a producer is workimg in
new territory, preview screenimgs are
frequemtlly held to obtaim some
measure of an audience’s reaction.
Such screemimgs oftem result in
critical changes. For example, after a
pre-release test of Close Encounters of
the Thicd Kimdl in Texas, Steven
Spielberg deleted a closing vocal of
When You Wish Upwn A Star,
deciding that the tune left audiences
with the wrong feeling about the film
and its climax. The Dark Crystall was
tested in Washington, which resulted
in a major change in dialogue.

“One problem in fantasy film is that
everybody speaks English, or if the
movie is set in a foreign country,

Behind-the-scemes view of the sequence with Jen (operated by Henson and assistants) discussing his destiny with one of the Mystics.
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Single tears are added to Jen for the filming of the elimax scenes in e DrifkCrywiall. As seam im the im. Jem holds hiave Kdia im s aims as the el Shekals ¢iese il

ien, Kira and Fizzgig are seen in a boaiing sequence midway through the film, Hensen puppeteers ean Rold their breath for a leng timel
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The Skeksis were more complicated to operate than the other creatures as iheir view of the inside of the
skull shows. Up to 21 cables operated the different facial features.

Lyle Gonway sculpted the Skeksis.
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everybody speaks English with an ac-
centt. It's a convention of the medium.
The only film to break away from this
tradition in any significant way was
Quest for Fire —and on a lesser scale,
Caveman. The Dark Crystal’s seript
specitied languages other than
English for some ¢haragters.

“We did spend a great deal of time
creatimg several mon-English
languages. Alan Garner worked up
some quite helpful suggestions for us
based on some ancient languages. A
version of ancient Egyptian was
selected for the evil Skeksis, but when
we previewed the picture, we
discovered that the audience was
unhappy with it.

“There wasn’t anything in the
scenes that you missed by not
understamdimg the dialogue.
Everythimg that you perceived
visually—the attitudes of the
characters and the iimttomaitomns-
conveyed the scenes’ meaning. It was
very much like watchiimg a foreign
film, except that you instantly knew
what was happening even without
understanding the dialogue. That's
the way the scenes were structured in
The Dark (Gpystal.

“But the audience felt that they
were missing something, that maybe
there was something else in the
dialogue that they weren’t seeing
visually. It bothered them. So, we
relooped the dialogue and changed it
into English.

“The Pod People still speak a
foreign language—a version of Sexrho-
Croation. It's not an exact language
that they speak, but people who are
fluent in Polish, Russian and other
Eastern European languages, all say
that they can recognize words, but
not understand sentences.

“The idea of creatimg a language is
tricky. Certainly, it's much easier to
make up nonsense sounds, but you
can sense it if it doesn't have any basis
in reality. In a real language, there are
certain repeatable phrases and a
structure which makes the sounds
mean something. You can sense this
even if you can’t understand it. It
adds to the reality.”

The Logic of famtasy
Working in fantasy demands a
great deal of homework from the film-
makers. In order for a fantasy world



to seem real, it must operate in its
own logical fashion. If the world
seems arbitrary or selff-contradictory,
it becomes totally wmbelievable.
Mountains can move, trees and
shrubs can talk to one another, but
there must be rules in order for film-
makers to build a believable story.

The production notes for The ark
Crystal describe a setting of pure fan-
tasy: “. ... A world where no human
intrudes. Each plant, tree, and bush
has intelligence. Mountains move
and rivers whisper songs of long
ago.” Although little of this
background reality is specifically
dramatized in the story, the film-
makers still had to go through the pro-
cess of determining how things work
in this fantasy world in order to make
it a real universe for the audience.

“We knew from the beginning that
this world had to feel right within the
story’s context,” says Kurtz. “There
had to be some sort of logic to the en-
vironment, but every detail isn't
dramatized. The basic premise—the
whole World is organic, everything is
alive, the mountains move and talk—
isn't dramatized in the finished film,
because there's no time to deal with
that within the story.

“In any film that I do, I always like
to let the audience feel that there is
life going on outside the frame—that
we aren’t showing everything. In real
life, you may walk down the street
and see a traffic accident. You focus
on this little story, but you're aware
that life goes on around that scene.
The same thing happens here. Brian
Froud created a religion. We never
talk about it er deal with it all. Ocea-
sionally, yeu see its symbels—the
sahdpainting ef the Mysties, fer ex
ample=it just adds mere density and
depth e the envirenment. That type
of detail ean be erucial, espeeially in
this kind of stery

Stereotyping the Genres
Fantasy stories are making some-
thing of a comeback, as producers
realize that “fantasy” doesn't neces-

sarily mean “kiddie show tiimme.”
“E.T. is a case in jjoint,” smiles
Kurtz. “Several people read it and
turned it down, because they thought
it was onlly for little kids. They saw a
script in which the principal charac-
ters were not only an alien, but three

A motator e Skeksis creature: THEY Wers Bretty tgly With 8 withott sisthes

The chamibRiRiR Was the Mest eemplicated to Bperate. He Was even reguired to Smile, avilly.

Skeksis with captured Gelfling Kira
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The Landstriders were sculpted and daveloped by
Valerie Charlton. An actor tries out the stilts so the
sculptors can begin.

Seulptors have molded the basic form of the lLand-
strider to fit a human operator. The creature has a

moving skeleton—a flexible spine, rib cage and pelvis.

Aughra’s home under eonstruction—a whirling orrery dominates the set.

children. The immediate reaction
from most studio executives would
be: “Well, there's no adult main
character, therefore, there's no one
for an adult, sophisticated audiience
to identify with, and therefore, they
won't like it.' The same thing happen-
ed with Star Wars.

“Many people who say that they
don't like science fiction, went to see
Star Wars because their children took
them, and then, found out that they
enjoyed it. Fantasy and science fic-
tion must overcome alot of negative
prejudice.

“But Star Wars worked negatively,
in away, on the industry. Suddenly,
everyone wanted to make a picture
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just like it. So, what we saw were
movies with spaceships and robots.
Most of them weren't very good. The
producers had a very narrow view:
science fiction is spaceships and
robots.

“I know when Warner Brothers
was going to do Isaac Asimov’s I,
Ratlett, they had several scripts.
Harlan Ellison did one which was
quite good. I read it. It combined
several of the short stories into one
master story. But Warners kept say-
ing they wanted laser gunfights; I,
Rotlmdt is nott that kind of science-
fiction story. They had narrowed
their focus on just what science fic-
tion should be.

“That happens a lot with fantasy,
too. People say that Snow White and
Sleeping Beautyy are fantasy stories—
and they are, fairy tales—and that fan-
tasy stories are only for little kids. Ac-
tually, there’s quite a large adult au-
dience for the early Disney animated
work, because they are superbly pro-
duced and adults enjoy the stories as
much as children do.

“But the field of fantasy is very
broad. Fantasy uses rich characters.
The genre has great story potential
and power. You can deal with charac-
ters in situations which could not
possibly occur in real life, though
they concern real-life proflems™

The same marrow-mindedness
which has dogged science-fiction
and fantasy film seems to be tagged to
different artistic mediums as well:
live-actiom films are for adults;
animated films, for children; pup-
pets, for infants.

Producers forget that audiences are
moved by a story's dramatic power,
not necessarily by the medium
chosen for its presentation. Each me-
dium has its own potential for magic,
and afl movies are magic.

Animated films are not an inferior
storytelling medium, just because the
networks grind out endless Saturday
morning schlock for the kiddies. The
Disney empire exists today because
of the great power of the animated
film. Puppets face the same
prejudice.

“You say ‘puppets’ and people
think of the fellow who comes to a
child’s birthday party and puts on a
show,” Kurtz explains. “The art of
puppetry has a great history. In
Japan, for instance, they do really
marvelous things with puppets in the
theater. Puppetry techniques were
well-received in both E.T. and The
Empire Strikes Back "

Kurtz seems confident that the
story of The Dark Crystial] is powerful
enough to break through this preju-
dice blockade in the same way that
Star Wars broke down similar barri-
ers. Audiences have learned that dif-
ferent media offer their own magic
potential and one is not mecessarily
“better” than any other. Once such
prejudices are swept away, an audi-
ence's willing suspension of disbelief
can transport them into realms
unknown.



Aughra, keep of secrets, performed by Erank Oz.

“I've always had a great love for
fantasy and science fiction,” admits
Kurtz. "I enjoyed it, both in film and
in literature, when I was growing up.
Alse, my generation is part of the first
space generation—beginmimg with
Geerge Pal's Degfinatipion Mewn if
1949 right up te seeing man land en
the Meen.

“As far as fantasy goes, I think the
cinema is an ideal medium for pres-
entation of fantasy material—it's a
way of visualizing something that’s
really impossible to see in real liffe.”

It's easy with live-action films.
Everyone knows that those people up
there on the screen are only actors
getting paid for saying lines on a card-
board set. Animated fllms don't show
us real people, but paint on celluloeid.
And, of course, Gary Kurtz hasn’t
gone to Central Casting to hire a pair
of eut-of-werk Gelflings. These €on-
eerns are irrelevant; what's imper-
tant is that this partieular medium
has been selected Beeause it provides
the fmest exeiting, captivating, and
faseinating means of telling & time-
less tale. Tt B&E‘k Eryalahl represents
alandmark aehisvement for éfyge of
film and §¥ny¥%ll_m% medium Whese
60BrMOYs potential has Besn 1argely

Artist Lyle Conway werks on his sculpiure for the face of Aughra.

igﬂBf%ﬂ in y8ars past: @  Swift-moving Landstriders on the march. Their eerie walrus-iike faces gave them a rather benign appearance.
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ChosTs Adi CGathliRd by
The Score!

A phantasmagaria of spectral
hauntings is summoned up for
"Poltergeist."

t was made the old-fashioned way
— tte wneny flillmns used! to be mradie
back in the '30s and '40s. Eighty-
five percent of Poltexgésst was shot on
soundstages at MGM's Culver City
Studios. Producer Steven Spielberg
and Director Tobe Hooper hoped to
create a supernatural tale of terror
unlike anything that had ever been
seen before. In order to create a
visual extravaganza on such a scale
every element had to be precisely con-
trolled. They demanded mastery over
all the elements of nature—swum, wind,
rain. . . even life itself. To do this, the
filmmakers shot the film the old-
fashioned way—inside a studio.
Production Designer Jim Spencer
created both the interior and exterior
of the Freeling house, plus the back-
yard and swimming pool on MGM's
Stage 12. Spencer also had to match
the exterior of the house to the one
that served as the principal dwelling
during the company's eight days of
location shooting in Simi Valley,
California.
The upstairs bedrooms were con-
structed on another stage and equip-
ped with a device that could trigger a

special effects earthquake. The en-
tire master bedroom was built on a
giant gimbal for the sequence in
which Diane Freelimg (Jobeth
Williams) crawls across the walls
and ceilings while being attacked by
an unseen force. This is the same
technique that was used so suc-
cessfiully in Kubrick's 2001 and even
earlier in Royall Wedding, which
featured Fred Astaire in his famous
dance across the ceiling. Of course,
even Spielberg has used the tech-
nique before—in Close Emcounters
with Roy Neary experiencing “zero-
gravity'' inside his truck parked at the
railroad crossing.

But even the main set was very
elaborate. “These sets were unique
because we had to install a swimming
pool and needed a crawlspace for
speclal effects,” Spielberg explains.
“Since we couldn't dig through the
eonerete floor of the soundstage and
had te eenstruet anether set en the
stage with a remevable flesr, we had
ie build the key set 15 feet abave the
greund.

“What you see on the screen is a
typical suburban household,” says

Bob Hill, Ray Gilberti and Peter Stolz in front of the blue screen with the model record and compass
mounted in its pylon.
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Spielberg, “but when you see the
number of special effects that had to
occur, you'll see why we had to go to
Hollywood and shoot it the old-
fashioned way." Production Designer
Jim Spencer worked very closely with
the special effects department to
create sets which -would make the
always demanding special effects
work possible and yet not look like
sets in a studio.

Producers Spielberg and Frank
Marshall assembled a team of effects
artists that included Mechanical Ef-
fects Supervisor Michael Wood,
Special Effects Foreman Jeff Jarvis,
Visual Effects Coordinator Mitch
Suskin and Special Effects Makeup
Artist Craig Reardon.

At the core of the massive special
effects effort was George Lucas' In-
dustrial Light and Magic facility in
San Rafael. Academy Award winner
Richard Edlund was the Visual Effects
Supervisor. Edlund and ILM previous-
ly worked with Spielberg and Mar-
shall on Raidksss of the Lostt Awk.

The filmmakers earmarked a full
one-third of the production budget for
special effects. “Believe it or not,
there are over 100 optical effects

shots in this moviie,” affirms
Spielberg. ‘In Raiidhsss of the Losit Ak,
we only used about 40 throughout the
entire film ™"

Production began on May 11, 1981
with the dark cloud of a possible
Director’s Guild strike looming
ominously over the sheeting. Twe
weeks of loeation filming in Agoura
and Simi Valley get many of the leca-
tien plates in the ean, so that 1LM
eould eentinue werking even in the
event of a strike. As it happened, the
preduetion was net interrupted and
filming eentinued at MGM:

Poltergeiist Pranks

Supervisor Richard Edlund
remarks that he has said it before, but
it is doubly true in Poltergésst. “If an
effects sequence doesn't work, if
there are matte lines, grain, color
problems, jiggles or whatever, then
the audience is distracted and they
lose track of the drama that the diirec-
tor is trying to build into the picture.
Poleggisist presented the double
challenge of creatiing new and
unusual visual effects in a very
familiar environment—the here and
now of everybody's bedroom. It's a

Frame blow-up of the children’s bedroom with 15-20 objects flying around.
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familiar environment that everyhody
recognizes, unlike the fantasy of outer
space or alien worlds. People know
what objects in a bedroom are sup-
posed to look like, even if they are fly-
ing around a room.”

The bedroom-of-flying-objects se-
quence was the only sequence that
relied on techniques that ILM had
previously developed and were
familiar with. After all, ILM has been
making things fly since Star Wars.
The only problem here was that the
objects were not in space, the objects
were flying around a real room. “It
wasn't a fantasy situation,” explains
Edlund, “it had to look real. You
couldn't stylize the shot in some way
to make it work for you. The shot had
to be flawless.

“It proved to be our most difficult
blue screen sequence to date, mostly
because all the action was happening
in the middle ground. The objects had
to appear to be flying in between the
back wall of the roem and the three
people watchimg, so we made a sand-
wich of the shot.

“First, the room was shot with a
20mm lens in VistaVision format us-
ing our motion control camera. The



people (Dr. Lesh, Marty and Ryan)
were not in the shot, they were filmed
as a separate blue screen element.
With the people in the shot, I wouldn't
have been able to hold depth of focus.

"So, the room was shot with a pan
and tilt, using our motion control
camera. Then, the actors were shot in
front of a blue screen with the motion
control camera on the same pan and
tilt. The actors were reactiing to
nothing but the blue screen. Then, 1
had to make a shot of the door jamb
with a blue screen behind it again
with the same pan and tilt. Then, the
scene was put together in the optiical
printer.

“Beatrice Straight was standing
directly in front of this bright closet
door, but Richard Lawson was
against a darker area and Marty
Casella was further over on the side.
When Bea looks over at him, the
camera pans over slightly. It's a
sweetener. I think it's worthwhile to
introduce motion into an effects shot
to avoid, the usual static locked-down
look of traditional effects sequearmes.”

Effects cameramen Bill Neil and
Rick Fichter handled the blue screen
photography for each of the flying ob-
jects. Quite alot of thought went into
the rigging of each object so that it
would actually appear to be flying
and not supported in some obvious
manner. For example, the light bulb
that screws into the flying lamp had a
special power cord. The muliti-strand
wire camyiing the electrical power for
the lamp was spread out into in-
dividual fine wires. These fine wires
were then covered with clear plastic.
The clear plastic allowed the blue
screen to show through the wire so
that it would disappear in the matting
process, but all of the original wire
strands were still there so the lamp
could be lit to full power.

The horse and Hulk rider were toys
that were rod-mounted for Ken
Ralston to apply a little stop-motion
animation to. Steve Gawley from the
model shop constructed special steel
strap springs for the laughing books.
Bill Neil photographed them with the
high speed camera, while Rick
Fichter used an old Technicolor
3-strip camera that had been con-
verted to Technirama format and

mounted on the motion control rig.
The task of assemhbling Richard

Set and camera rotate together to produce this eerie reverse gravity effect in Paltergeist.

Edlund's on-set elements with sep-
arately blue-screened flying objects
(the Hulk on horseback, the spinning
records, laughing books, table lamp,
ete.) fell to Optical Photography
Supervisor Bruee Nichelsen,

“It took us about nine months in op-
tical to achieve the perfection you
see on the screen in the room-of-
flying-olsjects sequence. The most dif-
ficult shot in that sequence wasn't ae-
cepted until the very last day of work
on the film. Mest of the diffieulty was
with the nature ef the baekgreundl,”
explains Niehelsen. “Yew Rad a
backgrownd with a wide range ef
tenalities in it. There were intensely
bright areas and there were mueh
Qéfké_i* areas. Alse, the gbjsets were
traveling all the way areund the reem:
The intensely Bright areas will tend {8
shew & transpareney IR Your matied
gbjects: ARd 2158, yoH are pushing he
guality of the 18As 18 ifs maxmim By
Having the Objscls meve from SRé
£088 81 the frams {8 the SHhsF- S8; Yo
Rave 19 dsal with s 4t §{8FH8H BrB:
16ms of 1he 1508 sysiem and In seral
'”SEQIE%%E fhe g! ¥8”’t‘8” r8 [ms 8
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Tee S 10, BCOW

F B otf exe
§5 W%fs% %rﬁﬁ’g&t%gsﬁgg
one o ect course that means re-

doing the shot in the printer. Richard
Edlund is a perfectionist and would
not find a shot acceptable until every
element worked. It was probably the
most difficult matting sequence that I
ever worked om.™

Down the Throat

Many of the optical effects in
Polttegesstist required extensive
“massaging and finessing"” (to use
Richard Edlund's words) by Bruce
Nicholson's optical department. A
case in point was the esophagus se-
quence near the end of the film.

In this sequence, the closet door in
the children's upstairs bedroom im-

plodes, revealimg a giant
“esophagus,” presumably the throat

of the “Beast.” Interestimgly, this
“throat" was never part of the set; it
was a miniature, filmed separately
and combined with the full size live
action. The scene is a masterpiece of
optical compositing as no seams aid
evident and the miniature looks as
though it is actually part of the live ac-
tion set.

“Originally. Steven had wanted the
esophagus to be a full size practical
that was part of the set,” reveals
Nicholson, "but Richard Edlund
dissuaded him."

“[t was too great a technological
problem for a live action situatiomn,"
explains Edlund. "You can't afford to
have actors and an enormous stage
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crew hanging around waiting for the
thing to work right. Even as the half-
scale miniature that Clief
Modelmaker Paul Huston supervised,
it was an enormous contraption and
the most expensive single set piece
that we had to build. It was controlled
by a keyboard system operating a
bank of vacuum metors and air blad-
ders that would suck and blow as you
played the keys to make the entire
contraption undulate and ripple, to
come alive for the cameras. We film-
ed the miniature maybe two or three
months before it was scheduled to be
composited. At one point I had to say,
'O.K., we've got the shot, strike the
set.' Well, that was $250,000 worth of
set going out the back door in pieces, If
the shots didn't work, it would have
been very costly to re-do it.

"Later on down the line, if we see
that a shot doesn't work, then we have
to fix it. In the case of the esophagus,
we had to juggle the density of the
mattes and resort to all sorts of optical
techniques — dodging, burning-in,
flashing — to get it to work. We even
had to hand rotoscope some very
tricky mattes to allow one of the
characters to jump up in front of the
thing. All of which, of course makes it
look like it's really in the scene.

“If you put it off in one corner of the
frame and nobody ever gets in front of
it, it's not only pretty obviously an ef-

fects shot, but usually the composition
doesn't work either.

"When that sequence was going
together in optical, at first it looked
like a postage stamp was stuck on the
shot, and only after much finessing
did it just drop right into the scene and
became part of the full size set.”

In order to make many of the op-
tical composites in Poltexgesst work,
Edlund and Nicholson employed
many of the techniques that still pho-
tographers use in their darkroom
enlargers. “We stuck little pieces of dif-
fusing filters and neutral density
filters in the optical printer to alter
different areas of a scene so the com-
posite would fit together better. It's a
technique that Bill Abbott was very
fond of usiimg.”

Optical Supervisor Nicholson ex-
plains the process: ™ Since Steven had
wanted the esophagus built on the set
and Richard Edlund talked him out of
it, we hadl to achieve that same look
optically with a miniature. The
miniature was shot in a double pass
with the matte pass against black. We
experimented with little bits of dod-
ging and flashing, since we found that
in certain cases the lighting on the
esophagus did not match the lighting
in the room. We were able to change
the lighting in the room in certain
cases by dodging or holding out cer-
tain areas where there was lots of

The speectacular imploding heuse in the finale of Poltergeist required four menths ef researeh and devalopment.
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light. We cut out little neutral density
filters and put them out of focus in the
printer so they would hold out a cer-
tain proportion of the light. We also
used some flashing techniques where
we wanted to enhance the light. Even-
tually it all fell together and even
Steven said that the esophagus looked
like it had been built on the set.”

Once the decision had been made
to build the esophagus as a half-scale
miniature, the model staff at ILM and
Richard Edlund spent some time
figuring out just how it was going to be
done. In order to get a handle on the
engineering problems, Chief Model
Maker Paul Huston made a small con-
ceptual model.

“Generallly, with a model,” begins
Huston, "what you see is the outside
of a model and all the operating
mechanisms, the motors, the cooling
lines, the fiber optics—all the things
that people don't normally see are on
the inside. This model was just the
reverse. All the mechanical works
were on the outside and the area tobe
photographed was on the inside, ex-
cept the conceptual model was
designed just to work out the
mechanical problems so it didn't look
like an esophagus or anything remote-
ly like it.

Acconding to ILM Model Shop
Supervisor Lome Peterson, early
mechanicall concepts of the



esophagus were quite innovative and
prabably a bit too avant-garde for the
time and money allowed. It was
thought that it might be possible to
build the ‘esophagus’ inside out, but to
photograph and light it so it looked
right-side-out. The principle is an old
illusion that Disney and a few others
have used. Arrayed along a wall in
The Haunted House at Disneyland
are a number of sculpted faces. As
you walk past them the eyes eerily
seem to follow you. Actually, the
sculpted faces are megative
mualdis—like looking at the inside sur-
face of a mask. Your mind tells you
they are not concave, but convex, so
you see them that way. It's a very
disturbing illusion.

“I designed the support structure
with transparent materials and the
esophagus of translucent materials
so that we could light the model from
the outiside,” begins Huston. "It was
very easy to control lighting and color
this way. The diiffering diensities ofthe
esophagus wall creatted a very
organic look with its patches of dark
and light. It even had veins with juice
pumped through them.

“When the thing was up and run-
ning it made a tremendous noise.
Those 32 vacuum motors sounded like
the whine of a jet. Everytime you hit a
key on the control board, four
solenoids would open; it was like run-
ning a factory from a keyboard.
Steven Spielberg happened by and
begged for a chance to play with it.
Apparently, it was more fun than a

video game."

The Imploding Hiouse

Another of the model shop's expen-
sive problems was the spectacular
imploding house which climaxes the
film. “"At first,” remembers Lome
Peterson, “it was thought we could
work the gag by reversing the prin-
ciple of the old magician’s trick with a
bouquet of flowers produced from a
wand, exeept that we had te get the
beuguet baek inte the wand.”

Erom that simple conceptual image
proceeded four long months of
research and development to devise a
method for folding the Freeling house
into a tiny point of light.

“In the script,” Edlund begins, “is
what producer Frank Marshall calls
the $250,000 sentence: ‘And the

Top: Oliver Robbins’ werst Rightmare 6omes true as he is slewly deveured B}/ 2 Hemanic tree.

Above: Eraig T. Nelson rascues his s6n fram the kid-ealing tres befors a ey

house implodes.' That sentence re-
quired the combined expertise of the
model, matte, stage crew, animation,
editorial, and, of course, the optical
departments at ILM. We had to
demolish a house and draw it through
a small orifice leaving only light
behind. Ease Owyeung, working with
Lerne Peterson, began experimenting
with materials until we had
semething that leeked like building
materials brealiking up. Only thed
esuld Owyeung Begin e Build the five-
feet Wigé H?Q&Slv, rigged with the maze
of wires which weuld B_F%%K Hp the
Reuse and pull the deBris threugh a
small Blﬁ%& funRel. After many
MoRtRS; it was ready {8 sheat”

The mimiature house, which was a

oRe WHSKS it away.

model about five-feet across, was
very detailed with two-by-four studs,
rugs, lawn furniture and even
minjature equipment in the garage.
“We couldn't be sure what was going
to show up as the model broke up,” ex-
plains Peterson, "“so there are aven lit-
tle trash eans that ge sheeting acress
the fleer ef the parage as the heuse
breaks wp.”

The difficulty of the shot centered
around the way the model had to
break up. It couldn’t just collapse into
a pile. It had to actually impllodie—to
break up into pieces and pull into a
tiny hole. So how do you get a five-foot
model to disappear into a small hole
only inehes wide? That problem re-
guired menths of testing and develop-
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Gary Platek and Garry Waller create a twister in the water tank for the tornado sequence at the beginning of the film. Also, ore of the tornade shots invelved a 30-foot whirling cone of
cotton similar to the technique used by A, Arnold Gillespie for The Wizard of Oz, This technigue was used for the shet leeking up inside the tornade funnel,

ment supervised by Richard Edlund
and Ease Owyeung, a trained ar-
chitect accustomed to building things
up rather than tearing them down.
Still, his architecture schooling put
him in good stead since he had train-
ing with stress and load factors of
various mterials.

Eventually, a number of techniques
operating in unison were devised to
achieve the effect. Hundireds of very
small steel cables were rigged to
every part of the modiel—rugs, walls,
doors, windows. These cables were
fed down through the center of a
funnel-like constructiom through
which the model was supposed to be
pulled. The model was a perfect
match of the real location in Simi
Valley, down to the miniature glass in
the windows which had been fabri-
cated out of thin microscope slide glass.

At first, it was thought that a lever
system would be adequate to pull the
cables through the funnel, but even-
tually a forklift truck had to be used to
pull the cable. Richard Edlund even
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suggested hitting it with a couple of
shotgun blasts as it was being pulled
through the hole in order to help it
break up. Additionally, a wenturi
vacuum system was used to pull up
tiny fragments and dust. The entire
effect was filmed with assistance of
the late Bruce Hill and his high speed
camera (300 frames per second)
working in anamorphic format, since
the VistaVision cameras are not
capable of such high speeds.

Meanwhile, Michael Pangrazio
made a matte painting of the vacant
lot that is visible after the house
disappears. Bill Neil, working with
Edlund, had the camera position lined
up to the foreground plate and had the
minjature lit to match the full size
shot.

The model was placed over a large
rectilinear funnel, with the face of the
house pointing straight up at the high
speed camera. It was a one-take situa-
tion, but it worked. The shot was
slightly underexposed, which gave
Bruce Nicholson's optical depart-

ment a bit of difficulty extractiimg a
matte from the shot.

“Terry Windell animated light re-
flections from the ‘closet light' onto
the house debris. Finally, a frame-oy-
frame rotoscope matte was made of
the entire shot. With these elements
completed, it went into Bruce Nichol-
son's optical department,” says
Edlund, “where we used a lot of
photographer’s darkroom tech-
niques, such as dodging, burnimg-in,
diffusion, flashing, etc. to get the shot
married together. In many cases, the
images looked ‘pasted on' until after
several test composites were made to
work out the densities and blends.
Bruce and I spent many hours in the
screeming room kicking around new
ideas to solve the myriad of problems
in this picture.”

Richard Edlund admits that he
would have liked the opportunity to
re-shoot the sequence, but that would
have cost another 50 or 75 thousand
dollars and the shot had already cost
over one hundred thousand dollars.



Sirmple Tricks

But not all of the ghostly doings re-
quired such an outpouring of time and
labor in the model shop or optical lab.
Early in the film is a piece of movie
magic that delights filmmakers in par-
ticular. Jobeth Williams has just fin-
ished putting the breakfast things
away while Heather O'Rourke sits on
the counter watching. As Jobeth
enters the breakfast area, she notices
that all of the chairs have been pulled
away from the table. She pushes the
chairs back under the table while
mumbling about the number of times
she has asked the kids to push their
own chairs back under the table. The
camera pans with her as she goes to
the cabinet under the sink for
something, pauses and then pans with
her back to the breakfast area. No
cuts, She and the audience are
startled to see all the chairs balanced
ina pyramid on top of the table. Since
the shot has been accomplished
without cuts, it is a special piece of
movie magic with a delight all its own.

Throughout the film, Spielberg
makes great use of light and light ef-
fects. In fact, at ILM, he's known as

“Mr. Lightt™ Whether it is the blind-
ing phantasmagoria of light that
blasts its way from the children's
closet when Steve and Diane Freeling
are trying to rescue their daughter or
the chilling color shift during the illu-
sion constructed by Craig Reardon as
Marty Casella appears to tear the
flesh from his face.

For the closet sequence, enormous
theatrical arc lights were employed
with whirling mirror fragments and
tanks of water castiing beams of light
through a smoke-filled set. Spielberg's
use of light brings to mind the
Crescendo Summit sequence in Clinse
Encounters. In particular, the close-
up shots of people’s faces being blown
by wind and light. “The difference is
that while Close Encaunttess is about
awe and wonder,” says Spielberg,
“Poltenxpéstt creates great jeopardy
and terror.”

Animation
The ghosts in Poltenggistt were pro-
duced by quite a number of tech-
niques, including animation, Effects
Supervisor Richard Edlund was look-
ing for a good animator early in the

Poltkeggistist productiom schedule.
“Someone who understood effects,”
explains Edlund, “amd could create
animation that didn't look like anima-
tion, which is even rarer. Animation is
very difficult to combine with live ac-
tion and achieve a believable blend."

Edlund was introduced to John
Bruno, who had worked on Heavy
Metial! and came very highly recom-
mended by an old friend, Wayne
Kimbell. Impressed by Bruno's reel,
Edlund took him on. In turn, Bruno
brought in a crew of animators, many
of whom had worked on Heawyy Ndesttal.

“As Richard explained the pro-
blem to me,” remembers Bruno, “we
had to create ghosts and ectoplasm-
like material. It had to be very con-
trollable, work in perspective, looping
back and forth moving under objects,
and generally to go where we wanted
it to go.

“I spent my first two months here
working with a couple of the guys in
the camera department trying to
come up with the effect. As I saw it
there were only two approaches open
to me: make the animation as good as
live action, or bring the live action

Cameraman Rick Fichter, Modelmakers Jeff Mann, Paul Hu mn with actor Craig T. Nelson rehearse the effects shot of the beast coming through the closet deer.



The esophagus set under cemstruction.

down a little. I started with bottom lit
mattes and multiple pass anima-
tion—layiing down light as color. The
shots of the ectoplasm coming out of
the TV screen involve maybe ten
passes through the camera; each
pass working at a different density.
Onee it was preperly expesed se that
it loeked like smeke, we printed it fur-
ther and further baek inte the seene,
88 it's almest net there at all. 1A faet,
mest of the time, 1still think that there
is tee mueh. Basicallly, what 1 was try-
ing 16 d8 was to make a stekey seft of
light:

“That TV sequence was very dif-
ficult, since it was the first time
anything ghostlike is seen in the pic-
ture and it had to work. Steven
Spielberg said that he wanted a live
aetion hand to eeme out of the sereen
blending with the animated ee-
teplas/m. But 1 didn't want my anifma-
tien te have te esfmpete with live ae-

tion. Still, though we wanted the ef-
fect of the TV screen reacting out to
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