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Dynamic collision avoidance trajectory planning for unmanned
ships based on improved PRM algorithm and
event triggering mechanism

WANG Zi—ming**, CHEN Shun—huai**, ZHENG Long™’
(a. School of Naval Architecture, Ocean and Energy Power Engineering; b. Key Laboratory of High-Performance Ship
Technology, Wuhan University of Technology, Wuhan 430063, China)

Abstract: The trajectory planning of unmanned ships is an important part of unmanned ships autonomous
navigation. A trajectory planning method for unmanned ship dynamic collision avoidance was proposed
based on improved PRM algorithm and event triggering mechanism. Firstly, PRM and A* were combined to
obtain the PRM-A* algorithm, and a trajectory planning model for unmanned ships was established based on
the PRM-A* algorithm. A grid map was established based on the current environmental situation, the PRM-
A¥* algorithm was used to plan the collision avoidance path of unmanned ships, and an S-7 grid map of the
collision avoidance path was established. The PRM-A* algorithm was used to plan the speed of unmanned
ships on the S-T grid map, thus obtaining the collision avoidance trajectory of unmanned ships at the current

time. Secondly, a dynamic collision avoidance model was established for unmanned ships based on the event
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triggering mechanism. An unmanned ship collision risk assessment model was established based on the
TCPA and DCPA of unmanned ships, based on which event triggering condition was set. When the event was
triggered, the unmanned ship collision avoidance trajectory was planned based on the current time window
environmental situation. Finally, simulation experiments were conducted on the trajectory planning of
unmanned ships in open and restricted waters. The results show that the algorithm can effectively make an
unmanned ship avoid static and moving obstacles in waters, save computational resources, and improve
computational performance.

Key words: unmanned ship; trajectory planning; PRM-A* algorithm; event triggering mechanism; TCPA;
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Fig.2 Schematic diagram of unmanned ships trajectory planning
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Fig.4 Calculation flowchart of dynamic collision avoidance model for unmanned ships
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