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Skillful manipulation based on 
high-speed sensory-motor 
fusion, T. Senoo et al., 
University of Tokyo, ICRA 2009 
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Jacobians:  Direct Differentiation
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Stanford Scheinman Arm
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Orientation: Direction Cosines
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•Cartesian
•Spherical
•Cylindrical
•….

•Euler Angles
•Direction Cosines
•Euler Parameters
•….
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The Jacobian is dependent on the representation
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Position Representations
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Simultaneous linear and angular motion
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