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Knowing the environmen

Vision — what do you



Geometric issue — what’s in sight
OR
Can | see X?

Computation



Omniscience

Everything in database is



FOV Vision
N ]




Occluded Vision

ray casting
sample environment

Z-buf
use obje




Target-testing vision

Can | see X?
Cast ray



Object Recognit

Cognitive modeling
How much and what par




Other senses?

Hearing?
Smell?

Model sensors



Memory

What iIs recorded about t

Spatial occ



Spatial Occupancy transiency




Aggregate Behavior:
E pluribus unum
Emergent Behavior

Typical qualities

Type Elements | Physics Intelligence
Env/Others

Particles | 10%-10% Much/none None

Flocking | 10%-103 Some/some Limited

Crowds 101-102 Little/much Little-much

Rick Parent

Computer Animation




Primitive Behavior - Flocking
Local control — for realism, the flock member o
locally accessible information
Perception — FOV vision — angle can

Interacting with other memb
bumping into each other

Interacting with t
primary



Primitive Behavior - Flocking
Original work by Craig Reynolds

Global control — need control of flock
script flock leader
global migratory urge

Negotiating the motion

Collision avoidance —

Modeli



Negotiating the Motion

Forces ¢ o< members 1o svod
Or
“Reasoning” '< mig=tory wge

(e.g. rule-based)

pwvEical constreints on menDar auch
HE ren-punetratkon coretranks



Navigating |
Obstacles T T TT1

L]
Ktempt at pas sl moverm

Problems with
repulsive forces



Navigating using bounding spher



Navigating
Testing for being on a collisi
path with (bounding) sp

Given: P, V. C, r




Finding closest non-colliding point

Calculate s,t

k=lc-P['-r?
r’=s*+t*
k? =52 +(/C— P|-t)? \‘:"\
k?2=r?—t?+|C-P[ -2C-Pft+t> %
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s=4/r*—t°
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Navigating - finding a pass

Sllhcueiia edges

Flock member



Modeling Flight -common ir



Modeling Flight



Modeling Flight



Modeling Flight

Lt

T




Primitive Behavior - Prey-Pr

unbalanced abilities
vision - distance, move
maximum velocity
maximum accel
maximum a
angular acceler



Prey-Predator - vision




Prey-Predator
agility: speed and turning




Prey-Predator - hidden by for




