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Dexterity Evaluation and Optimization of Hyper Redundant
Robots Based on Movability and Assistability
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This paper describes a new method to utilize redundancy of hyper redundant robots. To achieve
dexterous motion of hyper redundant robot, joint inputs should be determined by taking account of
i.e., the contribution of all actuators for the achievement of target motions and capability for
unpredictable target motions in future is necessary. Two evaluation indices, the movability index of
each link and the assistability index for target motion, are thus formulated with the angle distribu-
tion of column vectors of Jacobian matrix for each link. Then joint input to maximize or minimize
these indices are derived based on an improved gradient projection method. The physical meaning
of the proposed indices is also discussed by comparing with conventional manipulability measure.
Motion control simulations and experiments with a planar 10R serial manipulator revealed the

effectiveness of the proposed method.
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Fig.1 Strategies of redundancy utilization for hyper redundant robots
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