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T0Y STORY - AGE 24: 2010

a group of animators and directors gathered to brainstorm 2 story idea for 2 new

film, "It was John Lasserer, Andrew Stanton, Pere Docter, Darla Anderson, Bob

Pererson, Jeff Pigenn, and me.” says Lee Unkrich, direcior of Disney/Pixar’s Toy Saory 3.
“lIr was the same place John, Andrew, and Pete had met m work out the first one.”

The: first movie, immw&:lqendﬁy?#%hﬁmmmﬁhhﬂnﬂb
ated with 3D computer graphics. The flm became the top-grossing maviein 1995 and
lanched Pixar's unbroken string of 10 box-office and critical hirs, Lasseter directed,
and he, Stanton, Docrer, and the late Joe Ranft won Oscar nominations for the stary,

Mow, Iﬂ:mm:udfenumm&nummnndslmtnitmdmmmdm
Buze, and the rese of the popular characters eareening back into theaters

rmm@.ma@-ﬁiﬁm built on a dock over a Northem California bay,
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“I was excited and petrificd,” says Unkrich,
wha had co-direcied the 1999 hiv Toy Sty 2
with Lasseter. “Mo director wans to be the
one who makes the dud. And, this would be
a sequeel 1o rwo of the most beloved and eriri-
cally acchaimed films.”

Adds Anderson, executive producer for Tay
Saory 3, "W have such love for these characters.
Wie all fele the presure w nake a warthy flm
and hanor the past, But, we were abso very ex-
cited abour it” As in real life, the story rakes
place a decade after Tay Story 2. Andy is abow
tos leave for college and the wys are worried: An-
dy’s mom tells him it’s time w pack up his moys.

"W try to give the toyvs oy problems, not
people problems,” Unkreich says, “When toys
are played with by kids, they get broken, bur
they can be fixed. If they are lost, they can
be found. Bu, theres no cure for being out-
grown, That'’s almost unanswerable.”

As the story progreses, rather than ending
up in the garbage, which almost happens, or
stored in the amic, which was supposed o hap-
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pen, Mom delivers Woady, Buze, and the nese

of Andy’s toys o the Sunnyside dayv-care center.
“That’s utopia for a ty,” Unkrich says. “Bue
then we pall the rug our from under them.”

ml_l.'? “Stories are abour conflic,” Unkrich
ays. “And, we found a wy way of ceating a
conflict.”

Animating in the 21* Century

Because many of the animators had oot
worked on either of the first two flms—in
fact, some were only six years old when the
first feature came out—animation supervisors
Bobby Podesta and Michael Venturini found
ways o bring the past forward. They incer-
viewed Lasseter, Docrer, and other animanors
who worked on the first two films about the
returning toys. They also edited clips from the
filemss into @ nine-minute, best-of reel,

“We even interviewed Brad Bird, who
didn’t work on either film,” Podesta says. “We
did not want the animators 10 mimic whar
had been done. We wanted them o know ir,

know ir, koow it now throw it :|.n'J;_l.'."

Also providing continuity were the actors
who reumed 1o voice the characters. The
pull-sering cowhaoy Woody again speals with
Tom Hanks' voice, and heroic space ranger
Buze Lightyear with Tim Allens. Other re-
murning characters and acors are cowgirl Jes-
sie (Joan Cusack), piggy bank Hamm (John
Rarzenberger), Mr and Mes. Posare Head
(Don Rickles and Estelle Harris), dinasaur
Rex (Wallace Shown), Barhie (Jodi Benson),
and Andy (John Morris).

Jaining this ensemble are the day-care resi-
denes: |_|:'|h-|:1l'-HuH;i||' Bear aka Lomso (MNed
Beatty), a pink, strawberry-seented plush oy
Ken (Michad Kearon), a swinging bachelor
with i coal wardmbe Stretch I,"'x"']'u.:lug'li Gold-
bergl, a purple octopus; Big Baby, a lifelike
doll thar doesn®t talk: along with hundreds of
other toys and dorens of children.

What didnt return were the models and
rigs. “We used the same models and rigs on
Toy Story 27 Podesta says, “but we rebuile
themn fou .I'J::'p .H'."r.'r_'t. 3"

Guide  Quaroni,  supervising  technical
director, led the technical team that modeled
all the characrers and sets, rigged the characters,
shaded the models, ran simulations iI1d|IL{iI|g.
often, cloth and hair sims, and livand rendered
the shows, “Everything geely.” he says. “Bur
also artistic, The story and an depaniments feed
us the design and characters. We construct the
assets, and give them to animation. And then
we take everything o the pivels.”

Bust, at Pixar, this proces doesnt move along,
a straight line. “Initially, designs approved by
the arn deparmment would move © modeling,
then ri%m_-g. then animarion,” {:'_u_mm] SIS
“Bur we've refined this process over the years
Animutors inspire the design: they star giv-
ing Feedback as soon as character design sans.
]1|{'_'| '|||'|‘!I,' r\tlrl{‘l erIjil:lFE .{I'll.!. K".‘I?rl.'.\"ai':lrl.."

Churoni singles oot animator Angus
McClane as being particularly instrumental
in the Loy Lilﬁigl'l.-\.. "He has millions of ll!'l"."b._
Qu;[runi says, He knew how a manufacturer
would build the oy Ken, for example, moves
stiffly because the modelers and riggers gave
him rigid plastic joints,

“John Lasseter tells us o be mmse to the char-
acter,” Quaroni says. "IF a wy is plush, make it

feel like a plu\h 1o ifir's i1h|\.l,:||. , make it :isiy!.
We have these discussions early on, and it saves
us a lot of rime laer”

All pold, the crew buile nearly 300 animared
charcters, “Some are made with LEGOs and
arent thar complex,” Quaroni says. “But, the
animators. still had o animare them.” For

modeling, Pixar uses primarily Aurodesk’s



Maya and then converts the files into Pixars
own Marionetee for chasacter rigging. anima-
tion, camera, and lighting,

The challenge with the retuming characters
was to make sure the animators could march
key expressions. " Bill Reeves buile the articula-
tion in 1993," Quaroni sys. “We had o load
that software in 2007, and exccute the same
muth, the same compurations. Then on top, we
built the new rigs and did an A-to-B compari-
son. There are quality differences, bur we kepe
the feel of the characters—the way Buz lifis
an eyebrow, Woody's special smile, We saw in-
stances where we'ld build a model and it would
look like a cheap fake. It took three or four
manths o nail Burz and Woody sspecially.”

Cloth and Hair

As for challengs on the technical side, Chua-
roni cites two: hair and doth. “Lee wanted
see hair and cloth working together before he
approved the shors,”™ savs Sanjay Parel, charac-
TET SUPEIVISOR,

Traditionally, Pixar used a 2D garment
pamern system o cut out picees of cloth and
then sticched them together digially, and the
simulation engine expected clothes made in
thar fashion. For Up, the smdic moved o the
3D solution, which became especially impor-
tant for Ken, “His closet looks like a wardrobe
department,” Patel says. “We matched as many
vineage clothes as we could find. We have Ani-
mal Loving Ken, Rock Star Ken, Cool Times
Ken, and more | can't remember.”

The joke is thar Ken has more dothes than
Barbic. “He chanpes clothes for every shor”
Quuareni says. “He wears maybe 20 garments
and has a closer full of more. We needed a
faster system, berer-qualiny simulations, and
an improved workflow,”

So, rather than having people who are expen
tailors create Ken’s dlothes and those for other
characters in the flm, modelers sculpred 3D
clothes and sent them to a new simulation sys-
rem. “Modders understand form, and the cool
thing was that we could make more garments,”
Parel says, “With the new system [rescarcher]
David Baraff worked on, doth generates 2 quad
mish that we can threw ar the simuluor”

In addition to the oy Ken, a new human
character, a child called Bonnie, wears three
outfis. “She has mismatched socks and a cape
over her clothes, with a necklace thar she made
atop that,” Pate] says,

And one of the oys, the Jolly Chimp (who
is not jolly at all), is all-doth. “We used the
cloth system for his body and pur fur on top,”
Parel says, "We also used the fur system o cre-
e terry cloth for Ken's cloches.”
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Toys in Stereo

Stereo supervisor Bob Whitehill likes to call Poar's stereo style “comfortable,
consistent, graceful, yet rewarding”

“We want to reward people for paying extra to sea the film in 307 Whitehill
says. “But we don't want to add a distracting sheen”

When Whitehill supervised the conversion of Toy Story and Toy Story 2 to sle-
ren, he did so with some basic themes in mind, For those films, he concentrated
on dialing down the sterec when the toys are in their world, and dialing it up
when they're in the human world to make it seem more overwhelming. Also, he
increased the stereo depth when Woody and Buzz are alienated, and decreased
it when they connect (see “Stereo Twice Over,’ October 2009),

That wasn't so much the case with Toy Story 3. “This film is such an ensembie!’
Whitehill says. “It doesn't have the same character and thematic through hines.
| just looked for opportunities to make the 30 pop in individual shaols within a
sequence”’ For axample, he dialed down the stereo when Ken and Barbie meet,
but increased it during the dramatic scenes toward the end.

Whitehill and the other stereo artists create the stereo camera by working in
Pixar's propretary MenV software. In a shot with Woody peeking arcund a fie hy-
drant, for exarnple, he starts with the stereo disled down. Grds representing the pos-
sible stereo depth lay one on top of the other at Woody's nose; Whatehill has dialed
the stereo down. To increase the depth as Woody stretches forward, he pulls one
gnid forward to the fingerips of Woody's nght hand, and pushes the other gnd back
to the fingertips of the other hand, which i stil holding onto the hydrant.

*I look for the emotional beat, and play a visual accordion] Whitehill says.

Pixar did not design any of the shots for stereo. Uinkrich, who had co-directed
Toy Story 2, which Whitehill successfully converted to stereo 3D, knew that it
wouldn't be necessary. Even so, Whitehill did make some subtle changes.

“Lee [Unkrich] likes to use shallow depth of field] Whitehill says. “So, we
broadened some shots for stereo and sometimes removed foreground elements
1o spread the depth. In 3D, an out-of-focus element draws your attention o i,
which is not what it's supposed to do. Also, he ikes to put the camera down in
the grass, so we raised it”

To cope with the problem stereo glasses cause by making the projected
images look darker, Pixar color-timed a version of the film specifically for stereo,
“It's upsatting 1o the kightars and colorists’ Whitehill says, “because the whites
have nowhere to go”

But, Whitehill notes that on home screens, darker images aren't such a prob-
lem. “l think pecple will be pleasantly surpnised by the brightness,” he says.

Whitehill supervised eight people credited with working on stereoscopy for
the feature film and another four who helped, and it's likely many of them will
start working on another film soon, *All our films in the future will be in 307
Whitehill says. —Barbara Robertson
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The caalyst for the conflict is Lo, the
plush ceddy bear who runs the day-care center
like a prison guard. "It was really important o
make him believable,” Chuaroni says. “So we
did a lot of work on the controls thar drive
the hair parameters 1o achicve the quality we
wanted for him and alss for the humans.”

Bonnie has curly hair, and Barbie has long,
straighter hair. "Mane doessit do the hairdo
we use any maore, bur we ot them o make
one for us” Parel says. “We wanted o know
whiat it looks like; how much it bends.”

Pixar grooms the hair in Maya with NURBS
CLrves, using paramters, pint waols, and pro-
codural patterns to give it particular characrer-
istics—length, bouncines, curl, color, and so
forth, “Every manvie for us now is about lirtle
steps,” Chuaroni says,
ary steps.”

“incremental, evolution-

Dirty Dozens

The linle sveps made i possible o simulate hair
and fur for the 24 background kids as well as
for the main characters. *We had a weam with
one simulation person, one shader person, one
muodeler, and one ariculaion person [igger]
rasked with geming the background kids as
goad as possible in a limived amount of rime,”
Parel savs. “The goal was 1o have them all look
goaxd and no like each other”

The team would show the supervisors all
the kids in a group and then work on only the
ones that sood our. “One shine mighe look
too much like anather, or the hair on one kid
wanildn’t bk right,” Parel says. "l took them
ewo months w da the 24 kids.”

When Andys toys arrive at the day-care
center, the kids, the soys in the day-care center,
and the toys in Lotso's gang all appear together
with Andy's woys in one shor thar included
most of the 300 animared characters in the
film. Ir was one of the most challenging se-
quences for the animation ream.

“lIr was like an impending storm,” says Po-
desta, “We had everyone pur everything else
down and said, “We'll do this in one gianr,
rwo-week party'” Pixar created a festive at-
mesphere and even broughe in an ice-cream
rruck. lrworked. Two weeks later, they showed
the shot 1o an amazed Unkrich.

Soft Body, Hard Body

The challenge for the effects ream centered, as
is often the cise, on 2 series of evens near the
end of the Blm, The roys find themsebves inside
a garbage bag, which is inside a garbage muck.
The truck dumps the bag onro a conveyer belt
that pulls rrash, and Andys ovs—Woody, Buez,
Mr. and Mrs. Petato Head, Slinky, Bex, Hamm,
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Jessie, Bullseye her horse, and Barbie, {(with
newoormer Kenp—tomand a huge grinder and
an incincraror, And dhis sequence isnt the anly
scary mement. The Jolly Chimp is as bad as Sid,
the human kid who made mutant ws, in the
first film. And, Big Baby is no baby doll, either.
“Baby docsnit do anything bad, but we flmed
the doll in a creepy way.” Unkrich says. "Bveny-
one likes being scared in a safe eovironment.”

And Jason Karz, head of sory, adds, “We
wanted to wake the oys o the endgame. Irs
inrense; it will be a challenging film for a three
year old. This family faces a real dilemma. Bur,
when we wried 1o remove the scene, the flm
didnit work.”

For the effects team, the dilemma with the
endgame was in simulating a massive amount
of soft and rigid bodies. “The mash has cvery-
thing from plasic bags w pieces of wood,”
Quaroni says. “We couldnt know which
pieces of trash would go in the garbage ruck
or wherever, so we needed to make it casy
add parts 1o the simulation.”

Before this flm, modelers singled our ob.
jects selected for simulation and buile them

sxa i oo

based on the type of destruction that would
pecur later. But the climaric sequence had 200
shoes of continuous effects. “We sid, "Guys,
Chuaroni
says. ~Rather than meembering whar needed
to be ser up and building models for a par-
ticular moment when theyd be melted or
smashed, we assumed all of them would be,
That was our miind-set.”

It ook a vear to ser up the infrastruc-
wre they needed, bur ar the end, they could
crunch, smash, trash, or mdle anything they
wanted, Glass, cars, computers... it didnt
mutter. “We built 3000 models thar we didnt
have to worry abour,” Quaroni savs, Thar is.
the modelers construcred every object 1o be
ready for simulation.

“We made sure every object in the pipeline
could be fully simulbated asa rigid or soft body,”
CQuaroni says. "You can take a building and
make it Jell-C) Or make Jell-O inro a plece of
steel. The shading system knows not 1o swim
the wxmres. And, before, when you wanted
a special object like that w interact with a
maoded, we needed o make a special model, a

we need a more Aexible system,”™



collider. For Ty Stary 3, we pretend every ob-
ject ean interact with every other object. We can
selece 1000 objects, push a burton, and they're
live and acrive in the simulation process.”

Lights

The lighting department also worked with
mare fexible tols for this flm. The goal was
do more multithreaded, interactive rendering,
rather than pushing rendering off 1o 4 render-
Earm, and that meant lighters could work more
interactively, "W have eight-core machines on
our deskiop now, and we'll soon have 12 cores,”
Cuaroni siys, 5o this mevie helped us develop
the interactive rechnology. And, we'e wsing
Lumiere in Renderban now.”

Lumiere, explains Kim Whire, director of
photography for lighting, allows the artisss o
change lights and see rough, quick renders. “1es
a tool we had a while ago, but it gor losr in soft-
ware changes,” she says. “Ir caches shading and
animation so it only recaleulates the lighting, I
helps the lighters make faster irerations.”

White, who was a lighting supervisor on
Ratatouille, decided 1o incorporare some of
the tools developed for saturation and contrast
control on that film (see “Most Delicious.”

Juby 20007, “We pushed some of the rools fur-
ther o ger more detail in the darks, more value
down at thar end.” she explains. "We didni
use exactly the same color space as Raterouille,
bur we wanted that richness.”

In addition 1 Raterruille, for reference and
inspiration White cites the live-action films
Aredie and Searching for Bebby Ficher, You can
sce some beautiful things done with color in
Amelte.” she says, "where a lot of the frame i
one color, like green, and the character wears
another color thar pops our, like red. O, a lor
of the frame is vellow. 50 we looked at thar,
When Lotso was the center of his linde girls
world, we had one eolor for a lot of the frame,
and let him be the only pink thing. And then
when the girl gets a new Lotso, [the aban-
doned Lotso], who books ar them through the
window, is sill pink, bur na longer a vibrant
pink. The new Lotso is a pinker thing.”

Boblry Fisher inspired a scene in which
Woody and the roys are in 2 cardboard box
in the back of a car. “A shaft of light falls on
Jessie.” White explains, “bur rather than have
it fall on her face, we let the bounce light come
up on her face.”

Ar the beginning of production, White
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worked with art direcror Daisuke *Dice”
Tsutsumi and Unkrich, providing feedback
a8 Tsursumi developed the color scripe, Then,
Toutsumi ereaved color keys, two or three key
paintings for cach sequence that showed col-
ars, values, and maood. White gave those keys
1o the master lighters on her team of approsi-
mately 37,

“Thar’s when we did the broad strokes for
entire sequences,” Whire sys, “Weld have the
lights for the sets and charscters—sunlight
streaming from a window, bounce light from
a fAoor—the broad strokes.” Individual shor
lighters would then add, remove, and move
lights 1o compose the frames for each shot
The goal was o set the mood, support the sto-
ry with emaotion, and direct the viewer's eye.

For example, a1 one point in the film, Buz
locks up Andy’s toys because he doesnt know
whao his friends are. He puts them in prison,
“During that sequence, we desaturate the
lighting so it feels bleak and hopeless,” Whire
explains, “We pull a lirtle saruration out of the
sapurated Toy Story world over the course of
the shot. You don’t know it you fee it.”

By contrast, dappled light gives viewers the
feeling that Bonnie provides a safe place for
her roys. Bur, when Woody falls out a window,
the lighting is harsh and contrasty. “Thar's why
I'm in lighting,” Whire says. “1 love how we
can make a viewer feel the story”

Color also helps provide subtext. In this
film, blue means safe. Andy's room and his car
are biue. The characters hide in a blue bin. Red
and sickly vellows, on the other hand, are bad.

“When the toys pet caughr by Lowo [who is
pink] as they're trying 1o escape, they're under
yellowy street lights,” White says, “We do a
liethe of thar through the Alm,”

The End?

The brst Tay Seory opens with a scene of
Woody riding on Andys back. He dos so
again in this flm, but this time, it a birer-
sweet moment. “ wanted o end the oy’
relarionship with Andy,” Unkrich says,

But, although Andy might disappear, Buz
and Woady could live to infinity and beyond.
Pixar’s relationship with the characrers wont
endd, ar leasr not yer,

“We've announced that we're doing a short,”
Unkrich says. "People love these characrers.”

Especially the people ar Pixar.

"We just want o entertain  ourselves,”
Kazsays. 0 B &

Barbara Robertson i= an sward-winning wiiler and a
confributing editor for Computer Graphics Ward. She can
be reached al BarbaraR R @vomcastnet.
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