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Improvement of Artificial Potential Field Method in Path Planning of Mobile Robots

DU Yi-Sheng', SUN Ning’, SONG Ying’

'(School of Automation, Nanjing University of Information Science and Technology, Nanjing 210044, China)
*(School of Automation, Wuxi University, Wuxi 214105, China)

Abstract: With the gradual development of smart factories, mobile robots are applied more and mofe widely in the

factory. However, as there are many obstacles in the factory, the traditional artificial potential ficld method is easy to
produce unreachable targets and local minimum values and other problems. This study improves the unreachable target
and the local optimal solution of the traditional artificial potential field method in path planning. Firstly, a new repulsive
potential field function is adopted to solve the problem.of unreaéhaible targets by adding an influence function to the
repulsive potential field function in the original artificial potential field method. Secondly, for the local optimal solution,
the artificial potential field method i§ combined with the simulated annealing method, and the additional subpoints in the
simulated annealing method are appiied to break the equilibrium state, so as to get out of the obstacles. Finally, through
Matlab comparison, the travel time of the proposed algorithm in 10 obstacles is improved by 6.70% and the path length is
reduced by 9.20% compared with algorithms in other literature. In 20 obstacles, the travel time of the proposed algorithm
is improved by 9.10% and the path length is reduced by 12.10% compared with algorithms in other literature.

Key words: mobile robot; path planning; potential field function; artificial potential field method; simulated annealing
method
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