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[Purpose] To review the current state of research on autonomous navigation decision-making and control
technologies for intelligent unmanned surface vehicles, and to clarify the technical bottlenecks and development
trends under scenarios of varying complexity, [Method] a systematic investigation is conducted into the
development history of key technologies for unmanned surface vehicles both domestically and internationally. It
review addresses the differing technical requirements between low-to-medium complexity and high-complexity
application scenarios, covering path planning, line-of-sight guidance, autonomous collision avoidance, automatic
docking and undocking, multi-agent cooperative control, and autonomous recovery. It evaluates existing
technological shortcomings and provides recommendations for future development. [Result] Analysis indicates
that autonomous navigation technology for open waters has matured and is gradually being implemented in
engineering applications. However, core technologies for complex waters and complex missions still face
developmental bottlenecks. [Conclusion] Looking further ahead, we propose establishing a standardized
simulation and real-vessel testing evaluation system tailored to real-world scenarios. It will accelerate the rapid
iteration and implementation of key technologies, thereby supporting the advancement of autonomous navigation
decision-making and control technologies for unmanned surface vehicles in China.
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Fig. 1 Operational Results Diagram of A", A'PS, Theta”
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Fig. 2 Operational Results Diagram of RRT" Algorithm
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