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any 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character joint torques
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Plan future mo4on using space4me 
op4miza4on? [Witkin, Kass 1988]
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sC(t)

Walking
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Concatena4on of
phase parameters:

{ ui Ti p }

Sequence of
state trajectories:

{ si(t) }

Ini4al condi4ons
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Op4mize U* to sa4sfy goals:

U* = argmin       wigi(S(t))

General nonlinear op4miza4on
23‐dimensional
Solved using CMA [Hansen 2006]
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• Step Distance
• Step Dura4on
• Heading
• Jump Height
• Smoothness 
• Your Goal Here!
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Results





Performance

18% of real4me performance

Don’t need to replan every 4mestep

• Replanning every 1/10 sec gives 
50% real4me performance

• Controller s4ll robust (without 
perturba4ons)

Simulation Rate: 250 steps / second
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Limita4ons

Mo4on style

Accuracy of the low‐dimensional model

Performance



Conclusion

Controller for complex dynamic environments 
with disturbances

Single parameteriza4on for all mo4ons

Flexible goal specifica4on

No preprocessing or mo4on capture






