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The astounding
realism of the
eight species
of CG animals
in Jumanji
would give
even Darwin
pause

An_imator Daniel Jeannette moved
this CG elephant step by step over
the already crunched Chevy. The
model was created by Paul Hunt.
ILM used Alias/Wavefront’s POW-
erAnimator for modeling, Mi-
crosoft's Softimage 30 for anima-
tion, Pixar’s RenderMan for
rendering, and Parallax’s Mata-
dor painting program, along with
many prop_netary software programs all rup-
ning on Silicon Graphics Workstations, tg
create the animals and the efects in Jum:;n"
In addition, they used Alias/Wavetrontl'L
Dynamation for some particle effects ;
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ames were always make-
1 believe. Until now,” state
“ the production notes for
the movie Jumanji. The
same could be said for
most computer-generat-
ed (CG) animals—until

Jumanyji.
TriStar Pictures’ Juman-
' 15 an action-adventure film, based
I 1981 children’s book by Chris
Lan Allsburg, in which a magical
hoard game becomes a portal into a
fantasy world. The fantasy world is
lilled with hundreds of 3D, animated
animals you'll swear are alive. It's
beautiful. It's also very dangerous—
a5 zame plavers Alan (Robin
W illiams), Sarah (Bonnie Hunt), and
‘1o orphaned children (Kirsten
Dunst and Bradley Piercel-—quickly

discover.

oy

BY BARBARA ROB

ERTSON

One roll of the dice, for exam-
ple, sends a tribe of devilish mon-
keys rampaging through a kitchen
and taking joyrides on police mo-
torcycles. A pair of life-size rhinos
charge through the walls of a
house, sending books and book-
cases flying. Right behind them are
elephants, zebras, and a pelican
that stampede through the town
square. A snarling lion stalks the
hallways. Hundreds of bats sud-
denly fly out of the fireplace,

Sound like fun? Well, it was for
the visual-effects team at Industrial
Light & Magic (San Rafael, CA) who
created many of the Jumanyji effects
and most of the animals.

Remarkably, there are no live
animals in Jumanji. The lion, peli-
can, and bats are CG, with anima-
tronic *cousins.” The monkeys and

mosquitos are all CG. The rhinos
are CG, as are all the other stam-
peding animals (60 or so). The ani-
mals are stunning, making Jumanji
a sure bet to be among the finalists
for an Academy Award for visual
effects. They aren'’t, however, exact-
ly real.

Director Joe Johnston, himself
an Oscar-winning alumnus of ILM
(for visual-effects contributions to
Raiders of the Lost Ark), decided
early on that Jumanji's animals, be-
cause they were fantasy animals,
would be larger and more menac-
ing than real jungle animals, with a
character and intensity that would
heighten their on-screen presence.
The believable dinosaurs in Juras-

Barbara Rbbertsan is West Coast
senior editor of CGW.

CG supervisor for the
:.. < stampede scenein .
.. which 60-some CG

le wasthe i

animals—rhinos,
elephants, zebras,
and a pelican—
course through the
small New Hampshire
town'’s square.

NENIVEXIRETY COMPUTER GRAPHICS WORLD



~ The expresslons A
on these monkeys’
faces were animated
in large part by Dave
Andrews using
Softimage 3D and
custom software for
facial animation.

sic Park made ILM an obwous
choice to create the CG versions.
ILM's visual-effects supervisor
Stephen Price and visual-effects
producer Mark Miller began work-
ing on Jumanji about nine months
after Jurassic Park was released.

“to meet. First chéﬂéngei even
though the Jumanji animals would”

be exaggerations, they’d still have to
pass a reality test the effects team
hadn't yet faced. Unlike Jurassic
Park's dinosaurs, Jumanji's animals.
could and would be compared by
the audience to real, fa-

1 To give the A
mosquitos wings that

blurred realistically

when they beat, CG

supervisor and

maodeler Jim Mitchell

gave each insect a set

of four to five wings

ﬁ rather than two.

“We started talking to Joe in April
1994," says Miller. “At the first meet-
ing, he said he wanted the monkev
and lion to be CG to get the pertor-
mance he wanted.” [t was not a sim-
ple request. Creating these animals
would give [LM two new challenges

EXICOMPUTER GRAPHICS '/ORLD IZLIELINEEA

‘No one knows how
T. rex moves,” says
Miller. “But everyone
has seen nature films
on TV of lions stalking
the Serenget; or they've
been to the zoo.” More-
over, while ILM had
great success with the
lizard-like skin on the
dinosaurs, they couldn't
point to an equal suc-
cess with using CG for

Thus, the first thing
[LM had to consider
was how to create the
hair, especially the long hair for
the lion's mane. “We knew we had
to model and control each hair in-
dividually to get a natural look.”
savs Miller.

COLUMBIA/TRISTAR @ SONY PICTURES ENTERTAINMENT. PHOTO COURTESY ILM

They also knew the second big
challenge would be modeling, ani-

Y sgguexic% mto
groﬁps‘feach led. by

LA R

G supervxsor*' '

. of the mowe, Jlm Mm:hell {
took on the bats, mosquxtos, '
- and effects shots such as the
qmcks:md.m the attic; Doug ..
Smythe h_andled the mon-

- keys; and Carl Frederick got

- the hair, the lion, the peli-

; can andthevmw.Alltold.a
core group of eight animators and
10 technical directors worked with
the four CG supervisors who were
all technical directors, too, and did
some animating. In addition, they
relied on three people using View-
paint (ILM's proprietary 3D paint
program), five rotoscopers, and a
few 2D painters.

Knowing that creating the lion
would be the hardest project, the
team decided to save it for last.
They started with the hair software
in June 1994, and began modeling
the stampede in August.

First, the models

Working sometimes from Cyber-
scans but often doing freehand
sculpting in the computer, Geoff
Campbell, CG model supervisor,
created the bodies for the rhino
and monkey, the zebra head, and
the 30 monkey taces and 10 lion
faces used for facial animation.

ILM modelers use Alias Wave-
front PowerAnimator sottware,
having found that its control points
provide the right digital tools for
creating fine detail. Detail. for ex-
ample, like believabie skin folds
and wrinkles.

It takes, on average. about seven
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was started.

It

The stampede begins with two
life-size rhinos charging down a
hallway, bumping into each other
as they move past the camera. It's
an implausible situation—two life-
size rhinos in the hallway of a
house—but the skills of the model-
ers, animators, painters, and en-
velopers make the animals ab-
solutely believable.

“We tried our best to make the
animals look organic, like living,
breathing animals. If they seem too
clean, it's because they haven't
been to a mud pool,” Poon laughs.

The rhinos crash through the
library walls—a combination of
practical and CG effects—then lead
a stampede through the house and
into the town square. The stamped-
ing animals—rhinos, elephants, ze-
bras, with a pelican tlving over-
head—stretch back into infinity.

.mzanjz mNovember 1994 thef :
hve—acuon plateshad ]ust smrled .
commg in, the stampede ammals
- had been buxlt, the texxures were
bemg pmnted and the envelopmg

Knowing it would be impossi~
ble to choreograph 60 animals and
put them into one scene in Mi-
crosoft's Softimage 3D, Dale Mac-
Beth came up with a method that
used “run cycles,” working with
“‘pawns” rather than the real mod-
els, to create non-intersecting
paths for the stampeding animals.
Once the paths were set, “real” ani-
mals were substituted for the
pawns. Then, Poon's team used
proprietary software to add subtle
movements, such as the zebras
leaning into the curves, and sec-

ondary enveloping, such as bellies
jiggling.

[n one memorable shot in the
stampede sequence, a CG elephant
walks up and over a car, crunching
the car undertoot.
the ‘run cvcles' were
abandoned in tavor of hand anima-

For this se-

quence,

txon Although ILM could have

“modeled the car as well as !he ele-"’
phant, it was de;:xdegi to crunch a -
real Chevy Caprice with "practical”’

effects. This meant that while the
animator was marching the ele-
phant over the car; he had to worry
about matching the timing of the
animal's steps to the physical effect.
In other scenes, ILM replaced
practical effects with CG effects. The
scenes of the rhinos charging into
the library are one example. Anoth-
er is when a rhino rips off a car
door during the stampede. For
these effects, ILM painted out prac-
tical effects—the library doors and
the car door—and replaced them
with CG models to heighten the
drama. With CG animation, the rhi-
nos could toss the doors in the air
in ways that would have been very
difficult to create with cable rigs.

Selling the Shots

The combination of practical and
visual etfects helps sell the shots, as
do the little things, as Poon calls
them, which the team put in to
help make the shots interesting—
the debris, the dust, the zebras
kicking up leaves, the reflections
on the car of the stampeding ani-
mals. “Animating the rhinos was a
snap compared to the dust and de-

% may be the blg

- however, .~

lhe monkeys’ fur

CG news; -

chorengraphmg
and animating
eight mankeys in
a kitchen was no
small task either.
CG supervisor
Doug Smythe's
group worked on
the monkeys’
look and
performances for
about a year. In
these scenes, the
monkeys are 3D
characters, but
the enviranment
they’re in and
many of their
props are real.

IENIEXTACET COMPUTER GRAPHICS \VORLD &)



“ - CG lion’s mane that -

Have yqu ever seen a o bns, she says, whlch had to be“ &
pamted into lhehve achou back— ;
groundplaxa, e e

Inoks as realistic as -

25

? A ' 3
su;‘;ﬁg&? cgg " “This attention to detzu] heIps
‘Frederick credits lead  20d realism to the scenes. But what
programmer Jeff Yost finally pulls it together is the light-
- along with David  ing. Always, the effects teams have

Benson, John Horn,
and Fiorian Kainz for
developing the short-

and long-hair
software used on the
monkeys and the lion.

The lion’s body was

modeled by Paul
Hunt, with Carolyn

Rendu and Rebecca
Petrulli-Heskes doing

mane modeling and

painting, and Geoff
Campbell sculpting
the 10 lion faces.

to match their lighting to the live-
action plates, With indoor scenes,
the lights are relatively easy to pin-
point. Qutdoors, it's another story.
To more accurately match the
lighting of the overcast day during
which the live-action footage of the
stampede was shot, ILM had peo-
ple carry little maquettes of the
stampede animals through the
streets while the camera was still
set up.

The stampede sequence is
amazing. But, then, so is the vortex
sequence at the end of the movie.
In this scene, all the CG animals
from earlier scenes get sucked into
the attic by a great force that blows
out the windows and walls. The
animals are kicking and struggling
to get back outside as a giant vortex
envelopes the entire room, pulls
the animals in, and creates a twist-
ing effect that causes them to be
whipped around inside.

According to Poon, the hardest
part technically was in distorting
the animals so they would look like

COMPUTER GRAPHICS /ORLD

they were melnng until me_y vapo

y 1zed and dlsappeared in‘the P
" mordial soup. "We had to develop

soﬁware that would decrease the

resolution, do the distortion, then g

bring the resolution back up,”
Poon explains. The custom soft-
ware reduced computation time
for each animal from five hours to
14 minutes.

While Poon’s team was working
on their sequences, Jim Mitchell
was leading a group working on
bats, mosquitos, and other weird
visual effects, Doug Smythe was su-
pervising the monkey scenes, and
Carl Frederick's team was creating
hair, the pelican, lions, and vines.

For the bats, Mitchell’s team
had to match an animatronic.
‘When we started, the bats were
fairly detailed,” Mitchell says, ‘but
we could go to lower resolution be-
cause of the motion blur.”

To manage the animation of the
tlocking sequence for the 100-some
bats, technical director Pete Dalton
created three wing-flapping cycles.
He distributed the bats along prede-
termined paths, animated the paths.
then added the flapping cycle for
each bat.

The mosquitos were even more
fun. “We had (ree rein.” Mitchell
says. “There was no animatronic,

{+also worked ona
scene where ¥ u-
manp has tumed
the attic floor into

qmcksand that trm to suck Robin

;lhams thhm 1t. 'I’o be able to.

ull textures around Williams, the
“animators converted the plane of.
the live-action floor into a 3D sur-
face, then mapped the floor texture
onto that surface.

Monkey Business

With Mitchell's group mired in
quicksand when it wasn't flying
mosquito bombers and bat flocks,
and with Poon’s group working
with herds of stampeding and
whirling animals, Smythe's group
could concentrate solely on its own
monkey business.

The monkeys in Jumanji were
created by Smythe, two other
technical directors, three anima-
tors, and a Viewpainter. The
aroup worked on them for about
a vear, spending the first couple
months on look development and
the rest on the monkeys' pertor-
mances. ‘My personal take on the
monkeys'
thev're intelligent enough to
wreak havoc, but not totally aware
of how their actions atfect others,”
says Smythe. “They seem sur-
prised at the result.’

Wreaking havoc is exactly what
the monkeys do in the Xitchen,
where a combination ot practical

personality is that

e
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yre by programmer Jeff Yost. Their so-
lutuon: two different approaches
‘or short and long hair. Short hair
1s created in the renderer, long
in hair is modeled.
ing For short hair, used for the
cks, monkeys, the pelican, and the o
ing lion's body, a critter creator ori- Edlt 3D POlygonal MOdelS
ind ents little arrows (vectors) to set Perform low-level editing.of 3D polygonal models using VisModel 30
up the direction the hair grows, then Editing Software. This editing and modeling toohsdes]gledto refine
wn pecifies parameters to further de- and create polygonal models with mz ur Mkt and control.
cribe the hair. For long hair, ani- « Edit low-level elements including norfals,
ere mators deﬁnAe the position a.nd vertices, edges, faces and parts
er shape of individual mane hairs e Manipulate and optimize shapes to yeduce
na- using custom software that plugs polygon count
The into Softimage. Once the chains . CM[eofgam'c shapes’ex(mdgdo revolved
pit are modeled, they re run through surfaces, and primitives P
ole a program of hair data parameters VI:GMOdE’ is: o ¢ 4
nd to set textures that define such timized for Silicon Graphi orkstatio
- hings as length, color, turbulence, * Perfect for games, multimedi '
he and tangling. and animation production e~
2 Rather than using RenderMan
.',,[ shaders, the team created their FREE 30'DA Y g
- own shaders specifically for the For details, photocopy and return completec
. hair primitives—which, in turn, EAI's FAX-BACK service: (515) 296-7025
. created a new set of challenges. [ Yes, I have an SGI workstation! ] Send 30-dav trial ] Send intormation oniv
rendering one amimal using two Name Company
" ditferent programs. But l.h.ese Address
, weren tthe only challenges. They
I had to match the lion to two ani- FAX # Phone #
Engineering Animation, Inc. ¢ 2625 North Loop Drive « Ames, lowa 50010 USA
e-mail: vismodel@eai.com « WWW: hitp://www.eai.com
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