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Abstract Hyper-redundant manipulators have the characteristics of dexterous movement, and they are
suitable for carrying out tasks in restrictive environment with many obstacles.In recent years,they have re-
ceived extensive attention. However,due to the existence of a large number of degrees of freedom, their in-
verse kinematics have become very complicated.In order to improve the ability of hyper-redundant manipu-

lator to carry out obstacle avoidance tasks in a multi-obstacle environment, the equivalent links method
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is proposed to solve the inverse kinematics and obstacle avoidance trajectory planning of the hyper-redun-
dant manipulator in this paper. According to the characteristics of avoiding obstacles in the working space,
this method successively equates hyper-redundant manipulators to low-redundant or non-redundant manip-
ulators. The position relationship between the equivalent links and the obstacle is used as the obstacle a-
voidance criterion, thereby reducing the complexity of solving obstacle avoidance planning and improving
the efficiency of obstacle avoidance planning.In order to verify the effectiveness of the proposed method, the
models of the hyper-redundant manipulator and environment are realized based on Webots,and the pro-
gramming control and simulation are realized. The simulation results prove the effectiveness of the pro-
posed equivalent links method for hyper-redundant manipulators to avoid obstacles in the work space.

Key words hyper-redundant manipulators;obstacle avoidance planning;obstacle;equivalent links method
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