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Movement!skills! graphics!&!animaAon!

roboAcs!

motor!learning!

"Can!you!fly!that!thing?"!

“Not!yet!…”!
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Experience!Tuples!



a, r
s

s '

Conceptual!View!



V̂ (s)kNN!interpolaAon!for!
!

V̂ (s)

Value!funcAon!approximaAon!



π̂ (s)kNN!interpolaAon!for!
!

Policy!approximaAon!

π̂ (s)



Distance!Metric!Learning!



Outlier!Removal!



Value!iteraAon!using!!

posi.ve(temporal(difference(updates(
!

Does!the!tuple!contribute!

to!an!improvement!in!V(s)?!

!
δ = r +γV̂ (s ')− V̂ (s)

⌢
V (s)

⌢
V (s ')



Value!iteraAon!using!!

posi.ve(temporal(difference(updates(
!

δ = r +γV̂ (s ')− V̂ (s)
If!

!

δ > 0

tag!as!“winning”!tuple!
V (s)=V (s)+αδ

else!

! tag!as!“losing”!tuple!

for!each!tuple:!

!

⌢
V (s)

⌢
V (s ')



Local!ExploraAon!
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Learning!Pipeline!Overview!

1!M!! 250!k!!!



Learning!Pipeline!



Rewards!



States!



AcAons!
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Towards!3D:!!!Quadrupeds!



Towards!3D:!!!bipeds!



Key!Features!

•  “shallow”!fn!approximaAon;!!get!the!details!right!

–  nonRparametric!kernelRbased!approximaAon!

–  outlier!removal!

–  distance!metric!opAmizaAon!

•  abstracted!acAons!
•  local!acAon!exploraAon!
•  value!iteraAon!using!batched!posiAve!TD!
•  devote!resources!to!what!works!
!!!Q(s,a)!!vs!!V(s),!!!!(s)!π



Future!Work!

•  curriculumRbased!learning,!!!transfer!learning!

•  reacAng!vs!online!modelRbased!planning!

•  defining!task!difficulty!?!



QuesAons!?!

•  Poster!M15!
!

•  Dynamic(Terrain(Traversal(Skills(Using(Reinforcement(Learning!
ACM!TransacAons!on!Graphics!(Proc.!ACM!SIGGRAPH!2015)!

!


