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Preface

Preface

Nothing moves faster than technology. Conversely, nothing moves slower than the writing
and production of a book. So, to publish a book about technology is a bit of a conundrum.

To solve this puzzle, I decided to focus on the artists (and scientists) behind the pro-
jects showcased in the pages that follow and the process each went through to bring their
art to life. In other words, this is a book about process and passion—and how they coexist
while pushing the envelope of technology—not about manual instruction.

Although you will find some great production tips—genuine treasures from some of
today’s top animators—I hope these pages will serve instead as an inspiration for your
own work and an affirmation that anything you can dream you can animate!

Yours, Rita Street

Donkey Kong Country™ ©1996 Nintendo Game by Rare.
All rights reserved.
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The history of computer
animation is only twenty-
five years old. In that time
artists and scientists have
moved from rudimentary
flying logos to sophisticat-
ed, humanistic mation
applied to computer-
generated characters.



Ed Catmull, co-founder and
executive vice-president of
Pixar, the producers of Toy
Story, the world's first fully

recounts a brief history of
the industry along with the
formation of his ground-
breaking company.

computer-animated feature,

Introduction

Introc

uction

[ look back in amazement at the history of computer animation and still find it hard to
believe that we could have had such an impact on the entertainment industry. In less than
twenty-five years computer graphics has grown from the highly experimental work of a few
scientists and engineers at a handful of universities to an art form virtually indispensable
to the artistic creation of movies, television series, commercials, and evolving forms of

interactive entertainment.

But then, entertainment, specifically the production of a feature-length computer
animated motion picture, was always the goal of the artists and engineers who founded
Pixar—and, of course, of our pioneering peers. However, our passion for achieving this
goal shined ahead of the realities of technology. It took a bit of genius and a lot of work,
luck and faith in the future to allow breathing room for science to catch up with the

demands of art.

The first milestones came from the University
of Utah and the Evans and Sutherland Computer
Corporation (E&S). The people there worked on the
foundations for rendering images and developed
techniques for interactive design. Those early pic-
tures were extremely exciting to us, yet we knew
they were crude by the measure of feature films. It
was easy to see that we had to be cheaper, faster,
and better—but it was not easy to see how we would
render complex, rich surfaces. Nor was it easy to see
how we could match the lighting that we expect
from reality or the motion blur necessary to mix our
images with motion picture photography.

Computer animation
can envelop you in a
totally digital world.




Com ¥ n a
)
putert A o

g—and many of those groups crashed
guch is the fate of pio-

ackle the problem
about it and had

d the imagery 1o
| if we were

t good enough.

just gmart enov

w groups eager to t
¢ were not right an
1d achieve our 03

g, there were a fe
he economic
e wou

Nevertheles
1gh

and burned because t
neers. Yet we all knew that W

perseverance.

The early hardware su
ystem that was used in early W
1d hold an entire pictur
luded in almost eve
ractive graphics an

ractive line draw-

rland who built a great inte
first commercial framebuffer. Here was

1gh it did cost $80,000- Today
side, E&S was followed
ranged the way

1 Evans and Suthe
with the
r the time, althou
ter. On the interactive
1 part of the workstation and d

ccesses came fron
ork. They followed that

e—a new concept fo
ry home compu
integra

ings
a device that cout
the same capabih
by Silicon Graphics W
people worked.
With this new
This was the burnout lan
such as Trom, Star Trek, an

Cranston-Csuri, and Digital Effects.
re of the special effec

ty is inc
ho made inte

al effects for films.
re made‘—resulting in projects
Digital productions, Abel,

many of the people went

panies began to make commercials and speci

table commercials and effects we
We had such companies as
mpanies have gone,

technology, @ few com
e. Yet some NO
d The Last Starfighter-
While most of those ¢co

ts business.
ith a very cre-

fortunate enough to have worked W
] animation

on to form the co
| went to NYIT after the University of Utah and was
Garland Stern invented a method for coloring 2-D cells for conventiona
Alvy Ray gmith and 1 developed the Alpha
casfilm, developed the

people.
d at Hann

d then at Disney.
y Tom Porter and Tom Duff
k that has s0O ch
ential across the g

“later at Lu

anged the spe
raphics industry-

ative group of
that was later us€
Channel and, toget
approach that forme
try. Alvy also wrote pai

2 Barbera an

her with work performed b
d the basis for the digital composing Wor
were extremely influ

cial effects indus-

nt programs that

The first screening of Luxo
Jr., Pixar's Academy-Award
nominated short, sent
§hock waves through the
industry. Its creation
proves that computer ani-
mators can produce char-
acters with heart.
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motion blur.
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Computer Animation
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At about the same time, we completed our first prototype of the Pixar
Image Computer. The Image Computer is noteworthy not only because it
was the only hardware solution then available that could handle film res-
olution, but also because its prowess garnered us one of our first big jobs
after spinning off to form Pixar in 1986. The creation of the CAPS sys-
tem for Walt Disney allowed their feature department to scan in every
drawing and ink and paint them in the computer. The system’s debut
came in 1989 with the release of The Little Mermaid. A single scene, the
finale of the movie with its glorious rainbow, was completed on CAPS.
But in Disney’s next venture—The Rescuers Down Under—every frame went
through the computer. This makes Rescuers the first CG movie—a little

Pixar's short films

X known fact.
laid the groundwork o
for the production Suddenly technology and art were beginning to work together. The sec-
of Toy Story. Here, ond glimmer we all had that the world was about to change came with James
the Snowman from Cameron’s groundbreaking feature, The Abyss, also released in 1989.

Knickknack tries his
best to escape his
snow dome.

Cameron and Disney realized that computer graphics was more than just
another special effect. This set the stage for the pivotal year of 1991. This was
the year that Beauty and the Beast and Terminator II came out. Both films
were smash hits and both made extensive use of computer graphics.

Suddenly all of Hollywood jumped on the bandwagon.

Also in 1991 we signed our deal with Disney to make Toy Story.
Everything we’d been working toward for twenty years rested on the suc-
cess of this picture. We were very aware that for Toy Story to be great, it
couldn’t be technology driven. In fact, when the reviews came out, we took
pride that usually only one sentence was devoted to the fact that this was
a computer-animated film—the rest of the copy was devoted to the story.

And that is the glory of working in computer animation today. No
longer is art tapping its foot and impatiently waiting on the rigors of tech-
nology. Of course, we always want hardware to move faster and software
to do more things, but we can make movies now—movies that move
people. Engineers work side-by-side with artists and together they create
some of the most exhilarating, powerful, and comedic entertainment
the world has ever seen.

So while you are enjoying the pages of this book, think back in
amazement, as I do, at how far we’ve come. Then turn your mind’s eye
toward the future and imagine how far we can go. With animation,
anything is possible, even the dream reviews we hope for our second
animated feature—in which my colleagues and I imagine reviewers
might actually forget t6 explain that the film was made on the com-
puter—because, while watching it, it simply didn’t enter their minds!



Pixar's Tin Toy was the first
computer-animated short to
win an Academy Award.
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Pixar's famous short Red’s Dream (top left) proves that com-
puter animators handle moody settings just as well as live-
action filmmakers do. They can also transform live action
into cartoons as demonstrated by the making of Plug (top
right). Or—as depicted in the simulation ride Superstition—
they can take you to the netherworld between life and death
(above).

Feature

Film




Computer Animation

Walt Disney’s Toy Story, produced and created by the computer animation
studio Pixar, took four years to wind its merry way from story idea to full-
fledged silver screen legend. Prior to those four exciting, often grueling
years, Pixar artists and scientists put in over a decade of research and
development building the many digital tools necessary for Woody

and Buzz to take their trip to “infinity and beyond.”
Pixar started out as the computer graphics division of
Lucasfilm, Ltd. Dedicated to the creation of high-end computer-
generated images for effects in feature films, this forty-member
team was responsible for the visual effects in Young Sherlock
Holmes, Return of the Jedi, and Star Trek II: The Wrath of
Khan. In addition, Pixar scientists created the early high-
speed image processor known as the Pixar Image
Computer and the Disney 2-D computer animation

system called CAPS.

All images in this chapter
appear coutesy of Pixar,
©Pixar. All rights reserved

Luxo Jr., the endearing short starring a lamp, his ball, and his dad, brought Pixar an Academy Award
16 nomination in 1986.



