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\Who Amil2

e Programmer at
Naughty:[Dog

o Created the.enemy
charactersin Uncharted

o Co-autnoered the Al.
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Talk: ©venview

“ihe Prehlem”
Character Animatien  Architecture

Additive animatenRstand how we:used
them

Adding!Vanation
Q& A
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Bottem LLine...

o EXpectingl10 —20xofflast'consaele
generatiensianimation count

o Vore complexianimation blend trees

o 1 programmerrandi. animator
eI eVeny Wocharnacters
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Things Te/Address

o Game RPlay/- SCope
— \We cannoetimake EVERYAHING betier!
— What parts sfiotld:we make better?

o ASset Creationi—rlteration Iine
— Hoewitecreate all theseranimations
o Programming - Complexity,
— Organizing Animations
— Alland’Animation — More Complex Al Code?.
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What Needs Varlatlon’7

Hit Reaction

2008 GAME DEVELOPERS CONFERENCE



2008 GAME DEV:—:L'OPERS co




NAUGHTYS s s [c
Proeplems

o [LotSiofianimatien files
— Slow'te'epenireferencediscenes: niVaya
— Mismatching Key-rames
o Verity:andipeolish
— Playthenew.animationin:-game
—Jjune blends
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Solutions

o Fewerfiles:..
— Related animations;in same Maya file
o Worksiwithreniy,.d animaloer: pefcliaracter

— Key-framesrane guickly;copjed/veritied
s EFewerbugs
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Solutiens

o Seethingsin-game: fast:
— |n=Game: CharacterAnimation 1est Bed
o Mayaito ContrellingNpc—=1"minuie

— East Aqimaticn Asset Creation//Renaming
o Setupinewanimation— =1 minute

— Reloading off Animation Serpts
o Rebuild andireleadiscripts — =30/sec
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Needed Al Eunctionality,

¢ Basic

— ReguestAnimation

— Walit EerzAnimation

— Status’="RPlayingany animaticns?.
o Special

— Play‘animations relative torehjects
Inithe world (action pack:animations)
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Tihe Animation:interface

Animation
System

Translator I
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Character Animation
ACILECIUrES =

vy

Al

Animation Controllers

|

Animation Layers
Animation States

Animation Assets
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&, Animation States

. ’

e Animation Assets

— e
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Character Locator

between ammatlops
Ry ok -

Usedlin ‘action packs

— Relative to objects '
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_ Gharacter; Loc;itogvg:”
— Reference Lacat
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o World- reL@p e%*k
anlmatlon playl,,,b__;_f"” s

J Examplesa
— (Cover,
— Vehicles
— Spawn/Animati
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What IS An Addltlve Anlmatlon’>

m
Tired Walk Tired Jog
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Animation States

Centered arounda characteraclion

Contans transitions toe; alliether poessible
states

Semi=Static anmmation Plend tree

Definediin script (DC)
— SAdventuresiin Data'CGompilation”
— 2:30/PM — Reem|3020'- Dan Liebgold
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Jiransitions

o Action Based
— Run, Stop; EXit:::

o Contains
— Next State
— Blendflime
— Blend Curve (Linear; Ease lR/out...)

— GlUards
o |E MoveAngle'= 80° Then...

o [ransitions added'without code changes
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Jiransitions
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Jiransitions

@

)




UNCHARTED | e SSNAUGHTYS .|+ [

i L - e - ¥ [ T ¥
- e - i | . It B yr ¥ i ¥ o = R
; | . | y b Nz 1T \ | i i
2 e . =L ~& & & o v Al g v £ Lo = A e = y

o o d BRI AR

vy 9 g L e R g L -
a3 oy B W f iy ; -
s g% g .| %
- ! '

Anition Assets

e 3

T P - 1 i ] ) S " ——

2008 GAME DEVELOPERS CONFERENCE



NAUGHTYS 2 c
Animation;lLayers

Independent;ACtions
— Moving

— Breatning

— EacialfAnimations

IHas a 'seleciedianimation state
Blends between states durng transitions
Blended togetherto final pose
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Animation;lLayers

Facial — 160 Frames
Run - 30 Frames Run - 30 Frames
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Animation Controllers

’

Animation Controllers
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Animation Controllers

Used e ControlfEharacter
— |Lecomotion @Controller
— \Weapoen Contieller

SActiont interiace

Contractielimaking therchanacter perform
an action

Viaintains: Character: Status
— Can new actions be reguestedr?
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Animatien inio

o Control Structure

o Secondiwayrefinterfacingwitnithe
animation systenm

o NG oM the gameraliecting the
animation;states

— Modifies the' animation blend tree at runtime
— EX: Blendiaiming'in/ out
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Animatien inio

MoevementAngle
— Movement relative terforward direction

VevementAngleDelta
— Erameto Eramerdeliato detect special turns

AlmrandiLeek-At Angle
— Control leek-at direction

RPose Selection Index
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Character Controel Architecture

y————————— =/
Animation Controllers

Animation Assets
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Reguests Vs, Animi Infoe

o Statechanges inithe Al eftenileadite a
new action reguest (anim: state; chiange)

— Enter.cover
— Reachtite hullety/ explosion
o SmallerrAlradjustmentsresultin anim e
Changes.
— Moyvement direction
— Look-At and aim direction
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Leok — At& Aim

o Proceduralilkeen neck:/ spine: jeints

— SKinning|areundineckgetweird When inlow
POSES;

o Partial Animatiensineckispine enly)
— Madethe character ook stiff

o Additive Animations
— Presernve base animation motion (texture)
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Additive Appreach

Naturalfswaying-=en arms:and head
Armsiandineadicompinedin Leek=At

Give the anmatepPeWEN Lo contro] the
|loekiandifeel

— Specialileoksatanimation fef; Each pPese
Animators WillFALWAYSImake

things leok better

— |frnot... find betterranimators!'©
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(Cost

¢ Runtime
— |ce (similartoEdge) /Animation Moedules
— Animatienblendingronithe'SRUs s nearlyiree

— Oclips and@miendsinmormal battie =10:0S
o Doubietariripletwhenichianging direcltions

o MEmaory,
— Animation;compression (< 1Kweach)

o Creation Time

— Only takes a couple ofi minutes: iffanimated infsame
filerasithebase animation
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P ro b | ems.

— Hands and Wea _‘Qtl 4
Ilnlng up »_

W
=
k’

L] Keep ﬁlﬁ?rotapo';?n base
afimiteamnimum: =
— Avoid rotationsion arms and

shoulders = REALLY:BADII
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Shipped/Varnatiens

60+ Deaths *"ﬁ
70+ Hit reactlons
80+ GUn- Qut pd"gﬁ;‘]

40 Ways O eftering CoTei
and many; more e s

2008 GAME DEVELOPERS CONFERENCE



UNCHARTED




UNCHARTED INAUGHT Yol 1 s c]

Base,
; Animation _
Resulting pose | Resulting hPose
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POse Anlm Layout

Framer 0 w’l *

Pose Anim F,...n
a%@mv.@oﬂﬂEQHﬂ

pase anlmatlon
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Animation

e Resulting hPose
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- Unwantgg g;[}i
e«

— thtle to no hlp rotatican _
=+ lUserotated base anims . -

— High and LLow poses work great
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Usmg a SpeC|f|cPose

. he anlmatlon State WI||
add/the selected pose to
the base animation
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Implementation; Details

o All'poseiselectioniegic isiencapsulated in
the animatien|contrallers

o Randomnessienlyianranimation controllers

— Hard tercontrolietierwises., hard to test

— NGneed te complicate tne: lewer-level
animation code

o Poses can be greuped and used only by,
Certain characters types.
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Summarny

Choeose Wisely WhHereto'spendyourtme

Hide animationrcomplexity fromithe Al thirough the
USE OfiaGlions

Animationisiates; areratitenemeus

— (@anpelested/ventiedintiselation

— NOEISUrPrISEs

Additive'animation

— Cheap
— IViore power-te theranimators — Better;VisualiQuality,
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