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Global Path Planning for Surface Unmanned Ships Based on Improved
A" Algorithm and Artificial Potential Field Method

WANG Liangliang, XUE Mingming, WANG Xiaoling
(China Construction Eighth Engineering Division Co. Ltd. , Shanghai 200131, China)

Abstract: To improve the efficiency of unmanned ships in completing water quality monitoring in complex working environments, an improved
A algorithm for global static path planning and an improved A * algorithm combined with artificial potential field method for local dynamic
path planning were proposed. Firstly, the obstacles were inflated using a global algorithm, and the A* algorithm was improved by expanding
the node search neighborhood method, so that the search movement direction of the current path point was no longer limited to integer multiples
of 45 °. To improve the ability of dynamic path planning, the path points planned by the A* algorithm were used as local target points in the
artificial potential field method. The artificial potential field method was improved by introducing distance factors and escape forces to solve the
problem of unreachable targets and easy getting stuck in the minimum value. Finally, the effectiveness of the method was verified using Matlab.
The results show that the unmanned ship could smoothly reach and pass through the water quality monitoring point. Compared with the
traditional A* algorithm. the obtained path is smoother and the distance is shorter, effectively improving the efficiency of water quality
monitoring.

Keywords: path planning; A* algorithm; artificial potential field method; unmanned ship; water quality monitoring
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