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Robotic Arm Path Planning Based on Dynamic Potential
Field-Guided RRT* Algorithm

ZHOU Sheng, ZHOU Sutao
(Department of Grassroots Logistics Management, Non-commissioned Officer Academy of PAP, Hangzhou310000, China)

Abstract: To address the non-convex and disconnected planning space caused by target points located
inside obstacles in robotic arm path planning, a dynamic potential field-guided RRT* (DPFG-RRT*)
algorithm is proposed. Firstly, a virtually accessible region is constructed to convert the unreachable in-
ternal target point into a transition area that can be effectively guided by the algorithm, thereby resolv-
ing the topological disconnection issue. Secondly, a two-stage dynamic switching potential field func-
tion is designed. In the entrance-seeking stage, the robotic arm is guided to safely approach the en-
trance of the target obstacle, and in the internal fine-positioning stage, it is driven to precisely reach
the internal target point. Finally, strategies such as dynamic weight adjustment, adaptive bias sam-
pling, safe node expansion, and continuous collision detection are integrated to enhance planning effi-
ciency and path quality. Simulation results in three-dimensional planning environments with both dy-
namic and static obstacles demonstrate that the proposed DPFG-RRT* algorithm achieves superior per-
formance in terms of planning success rate, convergence speed, and path smoothness for the specific
scenario of internal obstacle targets.
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