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Abstract: To address the high collision risk and low search efficiency in cooperative path planning for multiple manipula-
tors, an improved rapidly-exploring random tree star (RRT * ) algorithm is proposed. The method introduces a dynamic a-
daptive sampling area generation mechanism, which utilizes a trainable generation function to dynamically constrain the sam-
pling space based on the real-time states and task goals of all manipulators, thereby prioritizing exploration in low-collision-
risk regions. To promote the collaboration of multiple manipulators, a centralized coordination mechanism and a global cost-
aware rewiring mechanism are designed. The policy gradient method is used to optimize the function generated at sampling
area, further enhancing the efficiency and quality of path planning. Simulation results demonstrate that this method is supe-
rior in the planning time, success rate, and path nodes to multiple classic RRT % variant algorithms, which shows stronger
robustness in complex environments with dynamic obstacles.
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