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Abstract: In this paper, we propose a method for solving the global path planning problem in unmanned surface
vehicles (USVs) using particle swarm optimization (PSO) and Fermat’s spiral (FS). First, we use the PSO global
path planning algorithm to determine and connect a sequence of waypoints to obtain the most feasible, shortest, and
safest polyline path. Then, we designed a strategy for constructing a heading and curvature-continuous path using
the properties of FS, which has zero curvature at its origin and a continuously varying curvature, so that the ob-
tained path can be applied to motion control to improve the accuracy of path-following systems. Furthermore, tak-
ing into account the maneuverability limitation of the USV, we added a minimum-radius-of-rotation constraint to
the FS transition curve design. Simulation results show that the proposed algorithm can generate a feasible and

smooth path for autonomous USV maneuvers.
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