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A Novel Obstacle Avoidance Planning Method for Orthogonal Redundant
Manipulators Based on the S-R-S Configuration

WU Changzheng', YUE Yi'*, WEI Baochen', LIU Mingfang”
(1.State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240,
China; 2.Shanghai Aerospace Equipment Manufacturing Factory, Shanghai 200245, China)

Abstract: A novel obstacle avoidance planning method based on the S-R-S configuration is proposed to solve the
obstacle avoidance planning problem for orthogonal redundant manipulators. In the method, the configuration of the
orthogonal redundant manipulator with 7 degrees of freedom is simplified as the spherical pair-rotational pair-spherical
pair (S-R-S) configuration. According to the characteristics of the S-R-S configuration, the obstacle avoidance
planning is divided into three parts, i.e., the Cartesian position planning of the elbow part, the planning of the second
arm lever, and the planning of the end-of-arm tool (EOAT). The Bézier curve is introduced to complete the obstacle
avoidance planning of the elbow part and the EOAT on a sphere surface, while the obstacle avoidance planning of the
second arm lever is completed by the adjustment according to the maximum obstacle avoidance ability. Finally, through
an obstacle avoidance planning experiment on the Schunk-Lwa4D orthogonal redundant manipulator, the effectiveness
and feasibility of the proposed novel obstacle avoidance method based on the S-R-S configuration are verified.
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Fig.4 Geometric relation for the collision detection
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Fig.8 Schematic diagram of the obstacle avoidance planning for the bar SE
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