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Path Planning of Unmanned Surface Vehicle Based on Improved
Hybrid A* Algorithm

AN Yanheng' , SUN Xiaojie'*”*, TANG Zhiqi' ,XU Lin' ,ZHANG Haoxiang' ,MU Dongdong®
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Abstract: To address the issues of excessive turning points, insufficient path smoothness, and low
planning efficiency in traditional A" algorithms for unmanned surface vehicle (USV) path plan-
ning, this paper proposes an improved hybrid A" algorithm. During the search process, the algo-
rithm dynamically alternates between 4-neighborhood and 8-neighborhood strategies , effectively re-
ducing the number of path turning points while enhancing the flexibility and comprehensiveness of
path exploration, thereby overcoming the limitations of single-neighborhood search. The heuristic
function of the A™ algorithm is optimized through the integration of heuristic search and path opti-
mization strategies, significantly improving the efficiency and environmental adaptability of path
planning. Experimental results demonstrate that compared with the traditional A ™ algorithm, the im-
proved hybrid A ™ algorithm fully considers USV motion constraints and exhibits advantages in path
length ,number of explored nodes,and other metrics. The generated paths are smoother and demon-
strate stronger adaptability to complex environments.
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Fig.1 Hybrid A" algorithm tracking map
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Fig.2 Flowchart of improved algorithm
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Table 1 Experimental results of two algorithms
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Fig.3 Comparison of path planning results on
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randomly generated maps
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Fig.4 Comparison of path planning results when
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Fig.5 Path planning results of two algorithms

on actual maps
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