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A review and prospect of autonomous path planning technology for
unmanned surface vehicles
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Abstract Autonomous and intelligent unmanned surface vehicles (USVs) have a wide range of applications in science, commerce, and
military fields. Due to the underactuated nature commonly possessed by USVs and the complexity of the maritime environment, the path
planning for USVs remains an extremely challenging issue and is also a key technology for USVs. This paper reviews the existing
algorithms and the latest research on traditional global and local path planning, intelligent path planning, swarm path planning, and path
optimization for USVs. The various constraints considered in USV path planning are summarized and the innovative points, performance,
limitations, and practical application scenarios of various path planning methods are analyzed comparatively. The importance of
evaluating path under multi—constraint conditions is analyzed and emphasized. Based on existing problems and future trends, some
suggestions for future research are proposed.

Keywords unmanned surface vehicles (USVs); path planning; multi—constraint optimization; path evaluation

www.kjdb.org 121


https://doi.org/10.1016/j.oceaneng.2023.113964
https://doi.org/10.1016/j.oceaneng.2022.112873
https://doi.org/10.1109/ACCESS.2023.3271717
http://www.kjdb.org

	1 传统路径规划技术
	1.1 环境建模技术
	1.2 传统全局路径规划算法
	1.3 传统局部路径规划算法

	2 智能路径规划技术
	2.1 基于群智能算法
	2.2 基于机器学习的智能算法
	2.3 集群路径规划

	3 路径优化技术
	3.1 基于插值的曲线优化
	3.2 基于特殊曲线的路径优化

	4 总结与展望
	参考文献

