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Abstract In order to solve formation control problems of model parameter uncertainty, external disturbances
and chattering phenomena, a nonsingular fuzzy terminal sliding-mode formation control method based on a
disturbance observer is proposed. Firstly, the leader-follower is combined with the artificial potential field method to
achieve the formation configuration of unmanned surface vehicles while ensuring collision avoidance. Secondly,
fuzzy control rules are designed based on Lyapunov energy function to eliminate chattering phenomena in the
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controller. Furthermore, a disturbance observer is proposed to compensate for unknown dynamics and external

disturbances, which enhances the robustness and stability of the system. The effectiveness of the proposed control
method is verified through theoretical analysis and simulation results. Based on the designed formation control
method, unmanned surface vehicles ultimately achieve the desired formation configuration.

Key words unmanned surface vehicle formation control; nonsingular terminal sliding-mode control; fuzzy

control rules; disturbance observer
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