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Motion planning algorithm for unmanned surface vehicle based on Dubins path

LIU Lezhu, XIAO Changshi’, WEN Yuangiao
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Abstract: Aiming at the problem of motion planning for unmanned surface vehicle, a new method of calculating Dubins
path by using pure geometric method was proposed by the theoretical analysis of Dubins path. The operation of solving
equations was not used by the proposed method. Firstly, the steering circle wag/@alculated according to the motion state of the
unmanned surface vehicle. Then, the geometric method was used to computé ‘the common tangent of the steering circles.
Finally, the Dubins path was obtained by the common tangent confiection. The effectiveness of the proposed method was
verified through five groups of simulation experiments. All kinds, of situations in the process of calculating the Dubins path
were designed in the first four simulation experiments, the\proppsed algorithm was verified to be applicable to a variety of
Dubins path calculation. The last experiment of sifaulations was used for path planning and motion state adjustment of

unmanned surface vehicle. The simulation resulfs show that the motion planning algorithm based on Dubins path is feasible.
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Fig. 1 Two steering circles of unmanned surface vehicle
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Fig. 2 Common tangent of Dubins path between steering circles
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Fig. 3 Common tangent of Dubins path between steering circles
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Tab.1 Calculation method of common tangent of Dubins path
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Fig. 4 Flow chart of the proposed algorithm
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Tab. 2 Calculation examples of Dubins path
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Fig. 5 Calculation results of example 1
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Fig. 9 Unmanned surface vehicle motion state adjustment
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Fig. 10 Rudder angle control process in simulation experiment
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