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Robot Local Path Planning Based on Improved Artificial
Potential Field Method

ZHANG Guosheng, LI Caihong” , ZHANG Yaoyu, ZHOU Ruihong, LIANG Zhenying
(School of Computer Science and Technology. Shandong University of Technolegy. Zibo 255000, Shandong, China)

[ Abstract] This study proposes an improved Artificial Potential Field"CAPF) algorithm (called FC-V-APF) based
on Fuzzy Control (FC) and a virtual target point method te solve the local minimum trap and path redundancy
issues of the APF method in robot local path planning{ First, a virtual target point obstacle avoidance strategy is
designed, and the V-APF algorithm is constructedsto, help the robot overcome local minimum traps by adding an
obstacle crossing mechanism and a target pointiupdate threshold. Second, a control strategy based on the
cumulative angle sum is proposed to assist thérobot inexiting a multi-U complex obstacle area. Subsequently, the
V-APF and FC algorithms are combined t@'construct the FC-V-APF algorithm. The corresponding environment is
evaluated using real-time data from thefradar, sensor and designed weight function, and a fuzzy controller is selected
to output the auxiliary force to avoid obstacles in advance. Finally, a simulation environment is built on the Robot
Operating System (ROS) platform to cempare the path planning performance of the FC-V-APF algorithm with that
of other algorithms. Considering path\length, running time, and speed curves, the designed FC-V-APF algorithm
can quickly eliminate traps, reduce redundant paths, improve path smoothness, and reduce planning time.

[Key words) robot; localwpath planning; Artificial Potential Field ( APF) method; virtual target point; Fuzzy
Control (FC)
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& 17

F 4 PFHREMBESIERYISE PRI EIE
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