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IRrtAIS talik

Generally: autenomeus characters
Definitions
Applications

Specifically: steering| behaviers

Teolkits
Procedurall cemposition
Evelutionarny computation



AltenemMeUS; chalaClers

Selfi=directing characters, operate autenenously
‘Puppets that pull thelr ewn' stringsAnn Marion)
Combination of:

Geometrcal model of boedy.
Animation datal or procedures, fier hody.
Behavieral model



Allonemoeuscharactersinranimation

© 1994 and 1998
Walt Disney Pictures
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AleROMBLS Claraciers: applicallens

Animation fior film, T\ andiother linear media

Known as “behavioral animation'

Primarily’ usedfoer llarge crewd scenes
Groups off humans, animalls, velicles
Background action

Games, VR and other interactive media

Knowni as “non=player characters:

Opponents
Allies
Background characters



AUIONOMOEUS ChalaCESS: groups

Individual

simplie lecall behavior

Interaction With:

neary Individuals
local envirenment

Group:
complex globall behavior



AURNGMBLSIChAIECIErS: adVaRiages

|_Inear media

Provides llabor savings ovelr anlimating|eachicharacter
But result on the screen Iis the same

|nteractive media

Characters must react te unpredictable human: player
Believablie characters reguire autenemy.

Interaction prevides most compelling|application



AUENGMBLS CilalaCiers: NISion

Eirst application In animation
Stanley’ and Stellain Breaking the lice (1987)
Wiidely: usedin filin now

Batman Returns (1992), Cliffhanger (1993), Tfhe Lioen
King|(1994), Frem Dusk Tl Dawn (1996), TThe
IHunchback off Noetre Dame (1996), Hercules (1997),
Spawn| (1991),, Starship: roopers (1997), M ulian (1998),
Antz (1998), A Bugs Life (1998), Tihe Prince of Egypt
(1998), Star Wars: Episede |, Tihe Phnantem Menace
(1999),, Lordief the Ringstrilogy (2001-—2008),, ...



INVPES Ol I9eiiaVIBal IMBEElS

Kinematic

Dynamic

Volitien
Reactive

L_ikenstinct, effi=the=cufi decision making

Rulle based
Exppert system: seanch threugh large knowledge lhase

Planning

Searchithreughispace of actions and conseguences



AL Renavieral nIeranehy,

Action selection

Sefting goals, picking strategiies
Patin selection: steering

Character’ s motion through itswaorlad
[Pose selection: loecomotion

|_egswalking, amms reaching
\Wheelsrolling
elc.



StEeerine PEeNavIensS

Simple, basic behaviors

(seek; flee, wander, ...)
Operators to combine them

(sum;, prieritized selection, dithered decision trees)
Teolkit of simple and combined behaviors



Siceflple) oepVilof elenmos;




Rlojjelsizlnlelfloje dlnle

HisSieical netefitsinieitethee Buractull
plieceded generallsieating enaviers(126y)

Natural flocks are beautitul, and a bit mysternous

Can they e poertrayed In computer aniimation?

Perihaps gain seme insight Inte hew: they Werk?
(ALifie == artificial life)

Can the complex greup ehavior be explained in
termsiel simplehenavier by the individuals?

(CAS —— complex adaptive systems)



Bolds: threerules

Trhree rules seemed necessary:

Separation
[Doeni't get too close te neany. flockmates
Alrgnment

Tiry toimove at the same speed and direction (Velecity) as
neary flockmates

Cohesion
Prefier to be at the center of thelocal flockmates

Early: experiments verified they were sufficient.



BEIESTOr AR CRIPeHUCHER

Obstacl e avoldance

Elecking
Separation
Alrgnment
Cehesion

Attraction to (or repulsion from) a target



Stanliey and StellanmrBreakingiielce




Real iimetilocks




PIgeensIninePank

Based on the 1987 boids model of flocks, herds
and schools

Uses fast hardware (PS2), and spatiall data
structures to accalerate bords: about 6000 times

fiaster than 1n 198Y.

Alllews real time (60 fps) Interaction With a greup
of albeut 3001 birds.

Includes behaviioral state transitions



PIgEenSTRItEPaVICED




(CoeveUerRieiiag Players

'he game of tag

Symmetrical pursuit and evasion
ele reversal

Goal; discover steering lbenavioer for tag
Miethod: emergence ofi behavier

coevelution
competitive fitness

Self=organization:
Ne expelit knowledge reguiired



Sensors and obstacles
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ypIcal fitnessitesi (i)




ypIcal fitnessitesi(2)




Compelne ceeyolten: SUmma,

Pros:
Can produce high guality: players

Mieets or beats human=adesigned players

[Dees net reguire knowing awinning strategy: or NeW.
te/1implement It.

Cons:
Reguires very leng computation time even fer aveny
simple game:

Untestied fior games reguirng complex strategy.






Concliusions

AULeNeMOEUS characters
Definitions
Applications

Steering behaviors
Teolkits
Procedural composition

Examples: hockey, 0e1ds, Interaction
EVelutionary computation






