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Robot Path Planning Based on Artificial Potential Field Method
with Obstacle Avoidance Angles

WAN Jun'? SUN Wei® GE Min®> WANG Kehong' ZHANG Xiaoyong'
(1. School of Materials Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China
2. School of Automobile and Traffic Engineering, Jiangsu University of Technology, Changzhou 213001, China)

Abstract; Aiming at the local minima problem of the distance-based artificial potential field ( APF)
method, an obstacle avoidance path planning method with the artificial potential field method containing
obstacle avoidance angle was proposed. In a planar environment, the slope was used to determine the
positional relationship during the path planning process, and the magnitude of the repulsive force in the
artificial potential field method was derived from the difference between the distance from the robot’s
current point to the obstacle and the radius of influence of the obstacle, and the deflection angle of the
repulsive force was adjusted, thus overcoming the shortcomings of local minima that existed in the
traditional artificial potential field method. In addition, the circular arc interpolation theory was utilized to
convert the robot planar obstacle avoidance problem into a spatial obstacle avoidance problem in a spatial
environment. The improved artificial potential field method was further refined based on the robot
configuration to meet the practical obstacle avoidance requirements. The effectiveness of the improved
artificial potential field method was verified by simulation and experiment. The results of simulation and
experimental studies showed that the artificial potential field method containing obstacle avoidance angles
not only solved the problem of local minima when performing obstacle avoidance path planning in single or
multiple obstacle environments, but also realized the smooth trajectory profile of the end of the 6-DOF
robot with no oscillations during obstacle avoidance, thus verifying the feasibility of the proposed obstacle
avoidance path planning method.
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