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Spatial Manipulator Jacobian Jsst
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Geometric Meaning of Jsst
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Body Manipulator Jacobian Jbst
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Example 3.8: SCARA
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Further on Jsst and  J
b
st
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Force Kinematics
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Example 3.10: SCARA
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Classical Jacobian: Angular Velocities
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Angular Velocity Manipulator Jacobian
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Linear Velocity Manipulator Jacobian
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Manipulator Jacobian ‐Classical
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Example: S4.8 SCARA
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Singularity



8

Dongjun Lee

Dongjun Lee

Non‐Square Jacobian
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Redundant Manipulator: Velocity Kinematics
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Redundant Manipulator: Force Statics
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Example: Redundant Manipulator
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Deficient Manipulator: Velocity Kinematics
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Deficient Manipulator: Force Statics
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Example: Deficient Manipulator
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Redundant Robots
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Velocity Level Redundancy Resolution
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Pseudo‐Inverse Optimal Control
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Linear‐Quadratic Optimization
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Weighted Pseudo‐Inverse Optimal Control
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Projected Gradient Control



15

Dongjun Lee

Simulation Example

tracking/vertical‐holding

not compatible
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Task Priority Control
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Task Priority Control
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Task Priority Control


