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Nonlinear Dynamic Decoupling
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Task Oriented Control

Joint Space Control
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Unified Motion & Force Control
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Operational Space Dynamics
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Task-Oriented Equations of Motion

~{n+1}
{0

n+l

Equations of Motion
d (aLj oL
— | = |-Z==F
dt\ ox ) ox x=

L(x,X)=K(x,x)-U(x)

RN ™R N < x

Operational Space Dynamics
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Joint Space/Task Space
Relationships

Kinetic Energy
Kx(Xl X)E Kq(q’q)
1. ; 1 .
—X'M =—(4 M
XM, (0% =2 d"M (@)
X=J(a)q

l,T T B l.T o
“4I™™M. ) Gg==¢"M
2q( WJ)d ,4Ma




Joint Space/Task Space
Relationships
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End-Effector Control

Passive Systems (Stability)
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Non-Dynamic Control
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Nonlinear Dynamic Decoupling
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Compliance
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Stiffness
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Force Control

Force Sensing
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Task Description
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