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Abstract: Unmanned surface vehicles (USVs) face problems in path planning, such as slow algorithm convergence and excessively tortuous
paths, which cannot meet their requirements for real-time, smooth, and feasible path planning. Based on the Bidirectional Rapidly Expanding
Random Trees (Bi—RRT *) algorithm, a PIB-RRT * algorithm is designed, which incorporates target bias strategy and intelligent sample in-
sertion. Replace the uniform sampling strategy in RRT * with a target bias strategy to improve the convergence speed of the algorithm ; Intro-
ducing intelligent sample insertion when selecting new nodes enables the algorithm to quickly converge to the optimal solution; Introducing
steering angle constraints after node generation to avoid large angle turns, thus making the planned path more feasible for unmanned vessels.
Design experimental plans for path planning in three different environments: simple, complex, and special. Compare the planning perfor-
mance of PIB-RRT * algorithm, Bi-RRT * algorithm, and RRT * algorithm under two indicators: planning time and path length. The experi-
mental results demonstrate that: The PIB-RRT * algorithm can greatly improve the convergence speed while satisfying the USV corner con-
straint. The convergence speed of the algorithm is 1/10 of the original, the path length is reduced by about 10%, and the smoothness of the
path is also higher.
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Fig.5 Calculating a set of near nodes from two trees
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Fig. 13 Simulation in special water environment
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