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Research on repeatable path plan of redundant
robots considering the joint limit

Jia Qingxuan, Wu Chufeng, Chen Gang, Sun Hanxu
(Automation School, Beijing University of Posts and Telecommunications, Beijing 100876 )
Abstract

A repetitive motion plan method considering the joint limit was studied to solve the problem of joint angle drift
of redundant robots whose end-effector is planed to trace a closed path in the Cartesian space. Firstly, a repetitive
motion optimization operator based on the gradient projection was presented, which was introduced into the pseudo-
inverse kinematics equation to achieve the drifi-free repetitive motion of redundant robots. Secondly, an improved
resolution for avoiding the joint limit was proposed by designing a continuous scale factor, which was integrated into
the plan equation to realize the repetitive path plan considering the joint limit of redundant robots. Finally, the cor-
rectness and efficiency of the proposed solution were verified by the simulation results while the practicality of the

solution was shown based on the experiment result of an eight-degree-freedom robot.

Key words : redundant robots, the gradient projection, repeatable motion operator, joint limit
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