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There is ample evidence from biology suggesting that human and 
animal movements are optimized with respect to some physical 
criterion.  In this seminar we describe several algorithms for 
generating optimal and suboptimal movements for humanoids and 
other diverse robotic structures.  Various performance criteria, 
ranging from minimum torque to maximum stability, are considered 
in generating a range of motions, some involving contact, for 
structures with closed loops, redundant actuation, and even variable 
joint stiffnesses.  We derive gradient-based optimization algorithms 
using techniques from Lie groups, and also propose principal 
component-based interpolation methods for generating suboptimal 
motions in real-time.  Demonstrations are shown for a humanoid 
performing a variety of movements, from reaching, kicking, and lifting, 
to balancing in a dynamic environment, jumping, running, and 
emulating various natural human motions. 
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