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Displacement-Oriented Optimization Algorithm for Motion Planning
of Redundant Manipulators

YAO Yufeng, ZHAO Jianwen, SUN Lining

(State Key Laboratory of Robotics and System. Harbin Institute of Technology, Harbin 150081, China)

Abstract; Aiming at the demerit of the gradient projection method and numerical optimization
methods as performing additional work at displacement level, a novel two-step strategy of motion
planning for redundant manipulators from the perspective of self-motion manifold is proposed,
where a precise posture tracking of the end-effector is carried out by employing non-redundant
joint, then the redundant joint is adjusted with the gradient of additional work on redundant joint
displacement, and the additional work is performed via the self-motion of manipulator. The simu-
lation result shows that this method can remarkably accelerate the solution process while per-
forming the main task and additional task in a more efficient manner to suit the case of the addi-
tional work at the displacement level for redundant manipulator.
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