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Video Segment
SCHAFT: DARPA Robotics 
Challenge 8 Tasks + Special 
Walking, 2013

Robot Control

• PID Control
• Joint-Space Dynamic Control

C o n t r o l
• Natural Systems 

• Task-Oriented Control
• Force Control

Joint-Space Control Proportional-Derivative Control (PD)
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Control Partitioning
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Non Linearities
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position
gain (stiffness)

Steady-State Error

The steady-state
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Closed Loop
Stiffness

Steady-State Error - Example

PID (adding Integral action)
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Closed-loop System

Steady-state Error
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Effective Inertia Effective Damping

Gear Reduction

Effective Inertia
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for a manipulator
I I qL L ( )

  1
Direct Drive

Gain Selection

k I I k

k I I k

p L m p

v L m v

   

   

( )

( )

 

 

2

2

Time Optimal Selection

 ( )
min max

I I IL L L  1

4
2

Manipulator Control
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PD Control Stability
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Performance
High Gains better disturbance rejection

Gains are limited by
structural flexibilities
time delays (actuator-sensing)
sampling rate
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Nonlinear Dynamic Decoupling
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