
Procedural	  Anima/ons	  of	  Groups	  

•  Flocking	  behavior	  
•  Swarm	  behavior	  

•  Schooling	  behavior	  
•  Crowd	  behavior	  



Flocking	  Boids	  

•  Boids	  use	  a	  combina/on	  of	  three	  simple	  rules	  to	  produce	  
complex	  flocking	  behavior	  

•  Each	  rule	  contributes	  a	  vector	  to	  a	  sum	  that	  gives	  the	  final	  
movement	  vector	  

•  First	  used	  commercially	  in	  Batman	  Returns	  for	  the	  bat	  swarm	  and	  
penguin	  anima/ons	  

Separa/on:	  	  avoid	  
colliding	  with	  local	  
flockmates	  and	  
obstacles	  

Alignment:	  match	  the	  
average	  heading	  and	  
velocity	  of	  local	  
flockmates	  

Cohesion:	  move	  
toward	  the	  centroid	  
of	  local	  flockmates	  

From	  hEp://www.red3d.com/cwr/boids/	  









Flocking	  Boids	  

•  Boid	  anima/ons:	  
– hEp://www.vergenet.net/~conrad/java/Boids/
example2.html	  

– hEp://www.vergenet.net/~conrad/java/Boids/
coogee.html	  

– hEp://www.red3d.com/cwr/boids/	  

•  Boids	  are	  an	  example	  of	  emergent	  behavior:	  
global	  behavior	  that	  results	  from	  local	  rules	  



Aside:	  emergent	  behaviors	  

•  Ant	  colony	  op/miza/on	  
–  Ants	  wander	  randomly	  

–  Upon	  finding	  food,	  they	  return	  to	  the	  nest	  laying	  
pheromones	  

–  Ants	  are	  more	  likely	  to	  follow	  pheromone	  trails	  

– More	  ants	  traveling	  the	  path	  with	  food	  reinforces	  the	  
pheromone	  trail	  

•  Used	  for	  path-‐finding,	  TSP,	  other	  op/miza/on	  problems	  
•  An	  example	  of	  swarm	  intelligence	  
•  hEp://website.lineone.net/~john.montgomery/demos/ants.html	  


