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Trajectory tracking of Unmanned Surface Vehicles based on
adaptive control and multi-objective genetic algorithm
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Abstract: To solve the trajectory tracking problem of Unmanned Surface Vehicle (USV) when the
parameters of model are uncertain, this paper designs a trajectory tracking strategy for USV based on adaptive
control and non-dominated fast sorting multi-objective genetic algorithm (NSGA II). Firstly, a three degree of
freedom USV kinematic and dynamic model is established. Secondly, based on Lyapunov theory, an online
parameter estimation strategy and an adaptive trajectory tracking controller are designed for model parameters
with uncertainty, and the convergence of trajectory tracking error is proved based on Lyapunov theory.
Subsequently, to obtain the optimal values of a large number of controller parameters that require manual

setting in the controller, a multi-objective controller parameter optimization model is established with the
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objectives of minimizing tracking error and minimizing control input. By solving the controller parameter
optimization model through NSGA I, the optimal controller parameters are obtained, thereby enhancing the
controller performance. Finally, numerical simulation experiments are conducted, and the experimental
results verify the effectiveness of the trajectory tracking control algorithm.
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