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Abstract : Research is conducted on the obstacle avoidance path planning problem of a robotic arm in a confined workspace. The
modified Denavit—Hartenberg (MDH) parameter method is employed to model the robotic arm. Hierarchical bounding boxes are
introduced to envelop both the robotic arm and obstacles, enabling collision detection during the obstacle avoidance process.
Based on the RRT " algorithm, a goal bias method is introduced, and a goal bias (GB) threshold is set. The artificial potential
field ( APF) method is used to optimize the obstacle avoidance path. Additionally, methods of variable bias threshold and
variable region radius for reselecting the parent node are introduced to improve search efficiency in obstacle —free areas and
reduce the cost of the final path. Furthermore, an adaptive step size strategy is adopted to optimize the search time, and the
obtained path is optimized using cubic quasi—uniform B-splines. and experimental validation is conducted in MATLAB. The
results indicate that Simulation analysis is conducted in MATLAB, and the results show that compared with the RRT " algorithm,
the GB-APF-RRT" algorithm reducts 23.7% and 94.3% in path length and search time, respectively, in three—dimensional
space, while the quality of the final path is also significantly enhanced.

Keywords : robotic arm; obstacle avoidance path planning; RRT algorithm; artificial potential field method; hierarchical
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