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\Who Ami 2

e Programmer: at
Naughty Doeg

o Created the enemy,
chiaractersin Uncharted

o Ce-authered tne Al.
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Talk ©Ovenrview

““T'he Preplem

Characterr Animationt Architecture

Additive animatienstand  how We used' them
Adding:\Varation

QI & A
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Bottem LLine...

o Expecting:1.0/—20x of: last-censele
generations anmaton; count

o More complexsanimation blenditrees

o 1 pregrammerandsl animator
fOr every: two; Cliaracters
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Things Te/Address

o Game!Rlay-Scope
— We' cantnet makerEVERY THING better!
— What parits; should wesmake Betier?

o Assel Creation — lteration Time
— Hoew e, create: allftheseranimations
o Programming - Cemplexity
— Organizing Animations
— Alfand Animation — More' Complex Al Code?
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What Needs Varlatlon’>

Hit Reaction
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Problems

o |Lots offanimatonsiles
— Slow ter epenireferenced scenes; in: viaya
— Mismatchingekey=frames
o \ernhyandpelish
— Rlay thernew animation in-gamie
— Jlune blends



Solutiens

o Fewer files;::
— Relatedanimatioens inrsame: Mayaifile
o Worksswithenly.d animatoer: per: character

— Key-frames: are guickiy: copied/verified
s FEWENR BUQS
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Solutiens

o See thingsiin-game: -fast"
— |n-Game: Character Animation liest Bed
. Maya to; ContrallimgNpc— —1 minute
— Fast Animation/AsSset Creation’ /- Renaming
o Setuprnew:animation — —1 minute

— Releading ol Animation; Scrpis
» Reburld'and reload scriptsi— —30isec
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Needed Al Eunctionality,

o BasiC

— Reguest Animation

— \Wait For Animeatien

— Status =rRPlayingaanyzanimatiens?
¢ Special

— Play'animations relative to; 6ljects
Ini the world (action: pack animations)
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Tihe Animation lnterface

Animation
System

Translator I
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- Character Animation .
Architectures
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Animation Controllers

|

Animation Layers

Animation States

Animation Assets
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Animation Assets ’
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Character Locator

EXIstin aII ammatrbﬁ? m‘*"h*

Motion |s extractgd“
from this lecator™

Easy 10 blanﬁ'bei‘\‘/v

anlmatlons

Used'in attlon packs
— Relative 1o objects
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Actlon Packs

.-|J '_"'::

e TWO Locatorsr | *;g

~ Character Locator,pbj

— Reference Locaté r 3

» \World- re@ﬁeff,}
anlmatlon playba%kea

o Examplesit o
— (Cover

— Venhicles
— Spawn Animations
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What IS An Addltlve Anlmatlon’?
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Additive Anim — ‘Tired’
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What IS An Addltlve Anlmatlon’7

m
Tired Walk Tired Jog
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Animation States

Centerediareundia cnaracteraction

Contams transitiens to; all etherpessible
states

Semi-Statictanimation: blend' tree

Definediin serpt:(DC)
— SAdventures in Data Compilation™
— 2.30 PMI— Roem; 3020 - Dan' Liebgold
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Jiransitions

e Action Based
— Run, Step; EXit:

o Contains
— Next State
— Blendlime
—Blend Curve' (Linear; Ease In/Out...)

— Guards
o |IF MoeveAngler= 80° Then...

o Transitions added without code changes
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Jiransitions
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Animation;lLayers

Independent ACHGNS
— Moving

— Breatiing

—Eacial  Animations

IHas a selected animation state
Blends between' states: during transitions
Blended tegether to final pose
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Animation;lLayers

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

’

Animation Controllers



Animation Coentrollers

Used Tier Controlieharacter
— Lecomotion Controller
— \Weapoen Contrellen

SAction?Interiace

Contract el making: the character perform
anjaction

Maintains Character Status
— (Can new actions be requested?
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Animatien Infe

o Contrel Structure

o Second wayeftinterfacing with the
animatien: systen

o |G fremthe gameraffecting. the
animation states
— Modifies the animation; blend tree at runtime
— Ex¢iBlendaiming in / out



Animatien Infe

Movement Angle
— Movement relative te ferward direction

Movement. Angie:belta
— Erame: 1o Eramel delta to detect special tunns

Alm andilloek-At Angle
— Control leok-at direction

Raese Selection Index
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Character Control Archltecture
S

*
Animation Controllers

_ Animation Layers

Animation States

Animation Assets
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Reguests Vs, Anim Infoe

o State changes inrthie Al oftenilead tera new
action reguest (animrstate: change)

— ERteriCover,
— React terpUlIeL/ eXplasion
o SmallerAl adjustments result in anim nfe
changes.
— IMoyvement direction
— Look-At and aim direction



GCGAME

2008




Loek — At & Aim

s Procedural 1K enRrneck / spineoeints

— Skinnng.areundineckegot weirdiwhien in low.
POSES:

o Partiall Ammatiensi(necky/spine enly)
— IVladetnie character: |ooK: stiff

o Additive Animations
— Preserve base animation motion (texture)



Additive Appreach

Natural sswaying«en arms;and head
Arms andiheadicombined in Look=At

Give the animateiRpPewWer: tor contrel the
ook and Teel

— SpPEecialileok-at-animation oy Each Pese
Animators WillFPALWAY'S make

things loek: better

— |f not... find better animators!' J
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Cost

o Runtime
— |ce (similar to Edge)FAnimation Modules
— Animatien;blendingson the'SPUSIS nearly. free

— 9'clipsiandiablendsintnermal battie’—1.0.05s
o Doubletaratripleswnhenicianging directions

o IMIEMENY,
— Animation;cempression' (= 1Kl each)

o Creation Tume

— Only takes; a couple of minutes if-animated' in;same: file
as the base animation
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Problems

up:
— Not a|[n ADIE
o Some Ruﬁ

AR NG
— Keep hlé‘rotatlon "N base

anim to'a minimum:
— Avoid retations on anms.and

snoulders = REALLY ' BAD!!

-
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Shlpped Varlatlons

60+ Deaths | ~*”ﬂ 4 ijs_:i
70~ Hit reactlons
B0+ Gun-ot F@eﬁl e
405 Wagls' Of ente’ﬁng CE) }:_g'_" Al
and many m()re F
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AddingVariation
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Animation

e ' - Resulting h}oose
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POSE Anim Layout

& _
Frame

Poase Anim: F,...n
d%@a%?.' .OHHEQHH

pase anlmatlon
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Animation

e ' - Resulting h}oose
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W W o= \ '-‘- = :'?t ﬁ r",
— Little to no hip rotation.
. » Use rotated/base anims Ee
— High and L.ow poeses work: great:
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Usmg a Spe jjfe Pose

'l"...JII 1;"

KRt

Select a p,osea

' - I‘}- r;" ‘%\.

o —\v: g o
p v,

Update;the éﬂl

With: the ne 13;
Make a t Liol

o) state: tﬁ@t 'Utl'h?e poseS _

The animation state will
add the selected!pose to
the base animation
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Implementation Details

o All'poserselectiontiegic Istencapsulatedin
the animation;centrellers

o Randemnessyeniyinsanimation contrallers

— Hard torcontrelletherwise.., hard to test

— No6'need te complicate the lower:=level
animation cede

o POses can be grouped and used only by,
certain characters types.



Summany

Choeose wiselyaWhere oy spend your time

Hideianimationicomplexity. frromi the, Al through the
LISE Of:aCtions

Animationistates aretautenemous

— (Canibertested /-verified infselation

— N O SUrPriSes

Additive animation

— Cheap
— More power: te the animatoers — Better Visual Quality.
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