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Improved RRT-Artificial Potential Field Method for Robotic
Arm Stacking Movement Method
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Abstract; The rapidly exploring random tree ( RRT) has some problems in the path planning of the robot arm, such as strong
randomness,low search efficiency and long planning path, which cannot obtain the relatively optimal smooth path in the container
stacking scene. For this, we propose an improved RRT-artificial potential field method,a hybrid algorithm, for the motion planning of the
container stacking manipulator. Firstly,the traditional RRT is improved. The target search is introduced on the basis of the global search
of the traditional RRT to enhance the search efficiency of the random tree,and the improved algorithm is used for global path planning.
Secondly , the artificial potential field method is improved. The gravity function is modified by using the range of repulsive potential field
as the threshold, the repulsive force function is modified by using the influence of the manipulator end—effector to the last position point,
and the local path is optimized by using the improved artificial potential field method. Thirdly,a cubic non—uniform B-spline curve is
used to smooth the path, which is used as the final path of the end effector of the robot arm. Finally, the reliability analysis of the
improved algorithm is carried out in Python simulation scene,and the application simulation of the robotic arm stacking movement in the
ROS system verifies the effectiveness and feasibility of the proposed method.
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