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Video Segment
Valkyrie: NASA’s Superhero 
Robot, IEEE Spectrum, 2013

Robot Control

• PID Control
• Joint-Space Dynamic Control

C o n t r o l
• Natural Systems 

• Task-Oriented Control
• Force Control
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Example (Static Forces)
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Joint-Space Control Task-Oriented Control
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Resolved Motion Rate Control
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Conservative Systems
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Conservative Systems

Natural Systems
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Dissipative Systems
x

k
mx x x x Friction

Viscous friction: f bxfriction  

mx bx kx    0

Natural Systems

( ) ( )
( ) friction

d
f

dt x x

K VKV 
 
 

 


Dissipative Systems
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Example 1-dof Robot Control
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Passive Systems (Stability)
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Control Partitioning
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