
Collec t ive  behavior  i s  prevalent  in  many domains ,  ranging f rom t raf f ic ,  c rowd f low,
mul t i -agent  robot ics  to  enter ta inment .  As  such,  rea l i s t ic  models  of  such behaviors  have
mul t ip le  benef i t s ,  f rom eas ing conges t ion ,  mass  event  safe ty  regula t ions ,  to  s imula t ion
of  such behaviors  for  t ra in ing robot ics  agents .  Mul t ip le  methods  have  been proposed
but  have  fa i led  to  genera l ize  beyond the  speci f ic  da ta  and domain  which they have
been des igned for .
In  th is  ta lk ,  we discuss  our  f i rs t  s teps  in to  a  genera l  theore t ica l  and prac t ica l
formal ism for  crowd behaviors  us ing recent  innovat ions  wi th  Deep Learning Koopman
Autoencoders ,  which were  demonst ra ted  to  predic t  dynamics  of  mul t ip le  physica l
phenomena.  We discuss  how to  predic t  c rowd behaviors  and demonst ra te  our  recent
resul ts .  We a lso  provide  background on re la ted  emerging approaches  for  captur ing
col lec t ive  behavior  dynamics ,  f rom Deep Reinforcement  Learning to  t radi t ional  physics
inspi red  models .
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