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Long
Live Boss 
Nass!

A Character 
Study

How the
wizards at 
Industrial 
Light & Magic created the greatest movie star never to be filmed
for Star Wars Episode 1: The Phantom Menace.

by Chris Tome 

Deep beneath the seas of the planet Naboo live the Gungans, a race of
tall, frog-like creatures who occupy vast cities on the ocean floor. They
have little interest in the humans who dwell on the planet's surface—little
interest, that is, until the evil Trade Federation threatens the planet's
very survival and the humans venture into the watery kingdom. There,
they implore the leader of the Gungans, Boss Nass, to help them stave
off the attackers. Nass is hesitant, but he allows himself to be persuaded.
In joining the battle against the Dark Side, he discovers within himself a
nobility that matches his rather grandiose self-image. A subtle blend of
clown and hero, Boss Nass casts a long shadow over the epic that is Star 
Wars Episode I: The Phantom Menace.

Offscreen, however, he exists only as bits and bytes flung across the vast
computer arsenal of Industrial Light & Magic (ILM). He owes his very
existence, warts and all, to the talent and ingenuity of a group of wildly
talented artists who spend their lives not only creating imaginary worlds,
but also making them live and breathe.

ILM, George Lucas' legendary special effects facility, occupies a
nondescript building complex just north of San Francisco. The exterior
offers no clue of the digital sorcery that occurs within. Entering the lobby,
though, I encountered a life-sized Imperial storm trooper standing guard
in the lobby. Only then was I sure I was in the right place.

Nagisa Yamamoto, who has been with ILM since 1991, escorted me
through a corridor decorated with practical effects created before many of
ILM's processes became completely digital. A matte painting on the wall,
for instance, was part of the final pullback shot in Die Hard 2, in which 
the camera zooms out to reveal a tarmac occupied by three jumbo jets
and a number of cars and trucks. The matte, which covers roughly 6 x 13
feet, now stands as a monument to film effects history, a byproduct of an
outdated technique. Never again will such a shot be created without the
aid of a computer.

Although the buildings at ILM aren't much to look at from the outside, the
interiors are designed for maximum working efficiency and comfort.
Artists and animators exercise their talents at ergonomic workstations,
mostly SGI Indigos, O2s, and Octanes. The walls are covered with
everything from production sketches and storyboards to movie posters
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and memorabilia. Action figures and toys can be seen at every 
workstation; everyone's inner child is encouraged to come out and play.

It Takes an Army 

"I will not condone a course of action that will lead us to war!" These
words, spoken in The Phantom Menace by the embattled Queen Amidala,
would serve as an appropriate rallying cry for the collaboration involved
in creating Boss Nass. The production method at ILM is based on effective
communication among an army of artists, technicians, and administrative
personnel. Speaking with members of Boss Nass' creative team, it was
obvious that these people liked and respected one another. Discussing
the project, there was no "I," only "we."

Team Nass started with a briefing about the character's personality and
role. Boss Nass considers himself the perfect leader. He's confident,
aloof, and somewhat resentful that the humans don't respect him as
much as he thinks they should. But, as it happens, he's not the most
intelligent creature, and despite his strengths, he slips easily into
buffoonery. He is, as one team member put it, a "royal goof."

Boss Nass images © Lucasfilm Ltd & TM.
All rights reserved. Digital work by ILM.

The next step was to study the 
performance of actor Brian Blessed,
the voice of Nass. While speaking 
his lines, Blessed was videotaped
as well as recorded, and for many 
team members his performance
was the key to bringing Boss Nass 
to life. Blessed spoke in a deep,
booming voice and employed an 
odd, otherworldly accent and
strange patterns of speech. 
Moreover, he added nonverbal
sounds to his reading, prompting 
the animators to imagine the
physical gestures that went with 
them. The effort to wed Blessed's
performance with the virtual 
attributes of Boss Nass' physique
boosted the inspiration level, 
yielding an emotive result that
frequently upstages the 
performances of the live-action
characters. 

Alien Physique 

Blessed's massive voice had to be
matched by an equally massive
physique—largely the handiwork of
chief modeler Steve Aplin. Aplin
studied traditional animation in
London before landing a job
working on video games for Sega.
At the time he applied to ILM, he
had spent most of his time
modeling mechanical, inorganic
objects. As a test, he was asked to
model a human head. Three weeks
later, he returned with a wire file
that earned him a position on the
production team for Men in Black.

Aplin was one of several modelers 
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who worked on Episode I, each of 
whom built an average of 10 
characters. Boss Nass wasn't the
first character Aplin modeled for 
the project, but he was one of
Aplin's favorites because of the 
expressiveness of his face. (Aplin's
first Episode I model was the
virtual actor Watto, the impish, 
airborne creature who wheels and
deals with Jedi Knight Qui-Gon Jinn 
over spacecraft parts.) Nass was
built entirely out of patch surfaces 
using a proprietary modeling
application known as I-sculpt. The 
app ran on an R10000-based SGI
O2 capable of manipulating data 
sets of one million polys in
near-real time. 

As it happens, Nass' design was 
based on the body of Jar Jar Binks,
another CG character who already 
had been built. Binks was a fellow
Gungan, but the similarities ended 
there. Where Jar Jar is tall and thin,
Nass is stout, with a heavy, fleshy
face and almost no neck. 

An especially difficult aspect of 
modeling Nass was his long, thick
coat. Although it concealed much of 
his body, the coat itself posed a
serious challenge for the entire 
team. Aplin worked with several
members of the team to make sure 
the coat would move properly
under the control of dynamic 
simulation software written
especially for the job by CG 
principal engineer John Anderson.
Much of the work occurred during 
production, when Aplin's
teammates would request a special 
tweak or blend shape to
accommodate a specific shot. 
Ultimately, Aplin modeled two
versions of the robe, one Nass 
wears when he's standing, another
when he's sitting. 

To prepare a character for facial
animation, Aplin usually models
shapes for 12 to 14 phonemes (the
basic sounds that make up speech),
then adds blend shapes for
expressions such as growls, smiles,
grimaces, surprise, and so on.
Nass' face required nearly 150
blend shapes to give the animators
sufficient control over his loose
flesh. Aplin began with what he
thought would be an ample set, but
found himself building more and
more after the animators went to
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work. In a couple of sequences, for
example, Nass shook his head, the
shape of his face shifting
dramatically. Still more blend
shapes were needed to animate
another of the character's quirks, a
clicking sound he makes with
mouth—an unscripted aspect of
Brian Blessed's voice performance.

For such a big guy, Nass is surprisingly lightweight: a mere 2.5MB,
encompassing roughly 114,000 control vertices. 

Skin Deep

Although he cuts an impressive profile, Boss Nass couldn't appear
onscreen without a paint job. This task fell to Ron Woodall, viewpainter
(ILM's term for a texture artist). Woodall got his start painting texture
maps under contract for EPL Productions and Sega, mostly for real-time
military simulations and arcade games, respectively. His first job for ILM,
where he has worked for the past three years, was a flying logo. Soon
after, he went to work on the Special Edition series, contributing to A 
New Hope, The Empire Strikes Back, and finally Return of the Jedi. After 
stints on Lost World: Jurassic Park and Speed 2: Cruise Control, Woodall 
joined the team making The Phantom Menace.

Like his body, Nass' skin was based on work previously completed for Jar
Jar Binks. This saved Woodall some trouble, but he got it all back working
on Nass' coat. Many shots depict Nass close-up, so the coat required a
tremendous amount of detail, right down to the tooth and weave.

Wherever Nass wasn't covered by the garment, Woodall took Jar Jar's
texture maps and renamed them to follow Nass' naming hierarchy, then
mapped them as a test to see where revisions were needed. Jar Jar's
maps, which were created by Jean Bolte, proved to be a good starting
point, but plenty of work was needed before they were suitable for Nass.
"I did quite a bit of repainting on his face and hands," Woodall recalls,
"because he had to be older and heavier set. Since he's got a bigger,
fuller face, Jar Jar's wrinkles didn't work for him. But I had a base coat
that included a lot of information, so I was able to work quickly."

One of ILM's proprietary tools gave Woodall the ability to "paint polys and
B-spline patches at the same time, on the same model." But even with
such advanced tools, it was necessary to paint separate maps for both
sitting and standing versions of the coat. The original coat map didn't
behave properly on both geometries, so he had to paint a unique map for
each. 
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The Joy of 
Coding 

Between the 
modelers and 
viewpainters 
on one hand 
and the
animators and 
compositors on 
the other 
stands the 
technical
director. The 
technical 
director's role 
encompasses a 
range of
responsibilities 
from setting 
up skeletons 
to maintaining
continuity of 
action, color, 
lighting, and 
so on. This 
challenging job
was laid 
squarely at the 
feet of 
Christopher 
Townsend,
who rose to 
the task 
readily. 

Townsend 
created 
commercials 
and broadcast 
graphics 
around the
world before 
joining ILM 
five years ago. 
Since then, he
has worn 
many hats, 
including 
technical 
director and, 
for Episode I,
sequence
supervisor, in
which capacity
he managed
other technical
directors as
well. Following
the chain of
command
upward,
Townsend
reported to CG

Boss Nass images © Lucasfilm Ltd & TM. All rights reserved. Digital
work by ILM.
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supervisor
Tom
Hutchinson,
who reported
to Dennis
Muren—only a
stone's throw
from the top.
Thus, it was
Townsend's
job to grasp
Lucas' and
Muren's vision
for Boss Nass,
communicate
it to his
teammates,
and make sure
they realized it
faithfully and
consistently.

Like the other 
members of 
the team, 
Townsend 
devoted a 
great deal of
attention to 
the cloth 
simulation for 
Boss Nass' 
coat,
coordinating 
the work and 
pitching in 
where he 
could. "As with
many 
off-the-shelf 
cloth 
simulations," 
he explains, 
"some preroll
is required. In 
Nass' case, 
there was a 
24-frame 
preroll. By
frame 1, the 
cloth had a 
chance to 
drape over the 
character."
However, 
because Nass 
lacks a neck, it 
took some 
doing to make
the coat 
conform to his 
shoulders. 
Townsend 
addressed the
problem by 
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adding extra 
geometry. 
Then he sent 
the coat model
back to Aplin, 
who refined 
the geometry 
further and
returned it to 
Townsend. 

The coat posed 
special 
difficulty 
during scenes 
in which Nass
sits down, 
forcing a 
transition from 
the 
standing-coat
geometry to 
the sitting-coat 
version. In 
these 
situations, the
cloth would 
bend 
improperly or 
penetrate 
itself. Rather
than fuss with 
the models 
further, under 
Townsend's 
direction the
team 
untangled 
these hitches 
on a 
shot-by-shot 
basis. An
animator or 
technical 
director would 
massage the 
data key by
key and create 
new blend 
shapes as 
needed. 

I asked Townsend to compare ILM's proprietary cloth dynamics 
simulation with Alias|Wavefront Maya Cloth. He had seen a demo and
wasn't overly impressed, although he concedes that Maya Cloth's user
interface might be a bit easier to use. The best thing about ILM's
in-house tools, he says, is having the ear of the coder. All it took was a
phone call to say, "Hey, the cloth sim isn't working in this shot," and John
Anderson would hack the code. 

Breath of Life 

After Aplin had sculpted Boss Nass' form, Woodall had painted and
applied his skin, and Townsend had dressed him and wired him for
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motion, the animators got down to the painstaking business of breathing
life into polygons. Lead animator Hal Hickel, along with Sue Campbell and
Tim Harrington, animated nearly 50 shots of Nass. Hickel also led the
team that animated the destroyer droids, The Phantom Menace's 
spherical mechanical assassins. 

As lead animator, Hickel virtually played the role of Nass as he appears
onscreen. Although much of the character's pace was determined by the
voice-over, Hickel established his manner of moving and the emotional
tenor of his facial and body motion. In directing the other animators, he
was responsible for maintaining the character's believability. One method
he used to keep everyone attuned to the same style was to create walk
cycles and other looped motions. Regardless of whether they were used
in the final shots, these animations served as a starting point and
reference. 

Animating Nass' ever-proliferating library of facial blend shapes was done
in Cary, a proprietary character animation application. (Cary, short for
caricature, also happens to be the name of the programmer who invented
it, Cary Phillips.) Cary is considered precious at ILM, and nearly everyone
I spoke with insisted they wouldn't want to have to work without it. When
Aplin showed me how easy it was to tweak a blend shape and then
literally drag it to another window where instantly it became an
interactive slider, I understood why they love it so much.

Cary's advanced capabilities proved invaluable when it came to animating
Nass' rubbery face. Some of the most striking examples were executed
by Sue Campbell, a graduate of Sheridan College (one of ILM's top
recruiting spots) and an animator at ILM for more than four years. Her
talent is on display in many shots from the scene, code named 0GBA
internally, in which Obi-Wan Kenobi and Qui-Gon Jinn visit the
underwater realm of the Gungans to ask Boss Nass for his help. A pivotal
moment in the plot, it affords Nass some of his most concentrated face
time. 

As the process of animating progresses, Campbell observes, an animator
identifies specific needs for controlling the character and the library of
blend shapes becomes more personal to that animator. Consequently, an
animator's style and technique is more evident in later shots. It was easy
to tell that Campbell, a self-proclaimed perfectionist, felt a strong
connection to Boss Nass. "I love to do blend shapes," she comments.
"Nass' weight made the secondary motion really fun to animate."

Blessed's voice-over included moments when the character, in a fit of
dismay, would issue a strange guttural sound. "I don't know if that was
George's idea or Brian's," Hal Hickel says, "but it was clearly part of the
audio track, and was meant to be in the scene. So we figured out a way
to do it." Hickel imagined Boss Nass groaning while shaking his head
vigorously, his lips flapping against one another. To animate the motion,
he turned to Aplin for still more blend shapes, assembling them carefully
to achieve a credible visualization of the idiosyncratic expression.

As icing on the CG cake, Hickel sprayed Nass' head-shaking scenes with
flying beads of spittle. While most of the beads were 
computer-generated, the juiciest ones were created by slinging slime in
ILM's parking lot. Using a methylcellulose gel compound, an assistant
dipped a hand in the goo and shook it while Muren, Hickel, and Townsend
captured the flying globs using a DV camera. The resulting footage was
composited in to create a photorealistic shower of alien saliva.

The third animator was Tim Harrington, who has been at ILM since 1994,
after graduating from Ringling School of Art & Design in Florida.
Harrington's credits include Men in Black, Spawn, Mars Attacks!, and
many commercials. In fact, Harrington started in ILM's commercial
division and advanced to feature films soon after. 
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Thanks to some proprietary software, Harrington was able to switch
between forward kinematics and inverse kinematics on the fly, a
capability that's now becoming available in commercial applications.
Using methods such as pinning and constraints, Harrington accomplished
tricks such as having Boss Nass' hand grab his chair via IK; then, once he
had grabbed it, Harrington could switch back to full-time IK. That is, he
could track the hand in its own relative coordinate space and, once it
grabbed the object, switch back to full-body space. This functionality,
which was programmed by technical animation supervisor James Tooley,
was implemented as a Softimage plug-in, not as part of Cary, as might
be expected. 

One of Harrington's most challenging scenes takes place toward the end
of the film, after the Trade Federation has been defeated and the
Gungans march triumphantly to Queen Amidala's palace. Boss Nass rides
a fulumpaset (a lumbering alien beast that looks like a cross between an
elephant and a horse) to the palace steps, dismounts, and climbs a long
staircase to wave to the admiring throng. Harrington had already worked
on the fulumpaset in an earlier scene, a stampede through a forest. That
experience made it easier to animate Nass and the fulumpaset together.

As a reference for the dismount, Harrington looked at footage from
Indiana Jones and The Temple of Doom in which Harrison Ford dismounts
from an elephant. The fulumpaset lowers its head and raises his front leg
much like Jones' elephant did, and Nass steps onto the raised leg and
slides down to the ground. 

For Nass' walk up the staircase in the movie's final scene, Harrington
referred to the walk cycles created by Hickel. He used them only for
reference, however, keyframing the action himself. "It's easier to start
from scratch than try and tweak someone else's animation," he notes.
"You know where all your keyframes are, because you made them."

True to form, the dreaded coat proved a major hurdle, as it collided
improperly with itself and Nass' body. After the animations were
complete, Hickel checked literally every frame in every shot to make sure
the cloth moved realistically throughout and worked with Aplin and
Townsend to iron out any wrinkles. "There's no technical cure-all," Hickel
says matter-of-factly. "It's a performance issue, and you do what it takes
to make each shot work." 

Render Time 

Nearly all the live-action shots were filmed using a ProMist filter, which
softens highlights and edges—a popular effect for giving video footage
the look of film. To match the CG footage to the live-action plates,
Townsend had to re-create the bloom-like ProMist effect digitally. He also
added chromatic aberrations, offsetting the red and green channels to
match the plate photography. "It's a weird thing," Townsend muses, "to
create a perfect CG image and then degrade it to make it look real."

More problematic was matching the CG lights to the live-action footage.
Early in the project, Townsend heard from Lucas that when Boss Nass
was surrounded by fill lighting, the character looked "too CG-ish."
Consequently, Townsend dimmed the fill lighting and used backlighting
instead. Combined with some lighting trickery to give the sets an
otherworldly glow, this setup made for a convincing, if not physically
accurate, visualization. 

Townsend used backlighting even during shots in which Nass was
outdoors. Backlighting made the character stand out, he says, while still
blending into the scene. It also lent the character a heroic aura that
blended well even though the real actors in the scene weren't lit the
same way. In some cases, the texture maps proved too dark for this
lighting design, so Townsend had to ask Ron Woodall to lighten them for
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certain scenes. 

Most scenes required between four and 12 lights. The scene in which
Queen Amidala first meets Boss Nass—code named NSTA-10—included
roughly 80 characters, prompting the scene's technical director, Ian
Christie, to use about 50 lights.

Scenes were rendered at film resolution on SGI Origin 2000 servers. As
animators and technical directors left for the evening, the network took
advantage of unused desktop CPU power so renderings were available
first thing in the morning. 

Although it's very powerful, Pixar RenderMan—ILM's primary rendering
engine—is not a raytracer. To fake the effect of radiosity and reflections,
Townsend used proprietary software to create black-and-white occlusion
maps, similar to specularity maps, that he used to build reflection
shaders in RenderMan. Apart from the custom shaders and a front end to
make RenderMan easier to work with, the software was unmodified.

Gungans Galore 

With the rendering of the very last frame, Boss Nass took his first breath,
and has lived on the screens of theaters the world over. Unlike so much
CG work, he's not an effect. He's a character, a personality who plays a
pivotal role in a drama of mythic proportion. He has a presence, an air of
dignity. Call it star quality. 

It's a quality that was created out of thin air, with loving care and
unstinting determination, by ILM's artists and animators. Having met
them myself, two things were quite evident. First, they work as a team.
Each is dedicated to making sure their peers have what they need to do
their jobs properly, and communication and cooperation are critical to
achieving that goal. Second, they're extraordinarily bright, funny,
entertaining, dare I say it, animated people. They love their work.
They're professionals of the highest order and take immense pleasure in
the challenges of their craft. 

Boss Nass is but one of many all-digital creations in Star Wars Episode I:
The Phantom Menace, and years of work on the part of a thousand
people have been rewarded with record-breaking box-office statistics. As
we open the book on a new century, George Lucas and his amazing 3D
artists and animators have provided enough inspiration for several
decades to come, while taking us back once again to a long time ago, in
a galaxy far, far away. 

Chris Tome is the editor in chief of DesignFreak.com.

(This article originally appeared in the August, 1999 issue of 3D
magazine.)
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