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Jacobian

- Differential Motion

» Linear & Angular Motion
+ Velocity Propagation

+ Explicit Form

+ Static Forces
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The Jacobian [J ]

Matrix JF (direct differentiation)
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Jacobian in a Frame

Vector Representation
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J in Frame {0}
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Stanford Scheinman Arm
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Stanford Scheinman Arm Jacobian
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Kinematic Singularity

The Effector Locality loses the ability
to move in a direction or to rotate about
a direction - singular direction
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Kinematic Singularity

4 \
B J — jR BO A J
\ 0 4 R/

det[ °J]=det[ *J]

det(f.]):det(f.])




Singular Configurations
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Wrist Point
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End-Effector Point
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Resolved Motion Rate Control

Control > Joint 1

Control > Joint 2

Control > Joint n

Forward
Kinematics




Jacobian

» Differential Motion

» Linear & Angular Motion
+ Velocity Propagation
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+ Static Forces <::I









Velocity/Force Duality

x=J6

r=JF

























Velocity/Force Duality

x=J6

r=JF
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