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Abstract: This paper proposed an adaptive disturbance observer based robust control algorithm to address the coopera-
tive path following control of underactuated autonomous vessels under unknown time-varying environmental disturbance.
In the algorithm, the radial basis function neural networks (RBFNNs) are employed to approximate the model parameter
uncertainty. Based on the minimal learning parameterization (MLP) technique, both the weight and the approximation
error of the neural networks are compressed. The disturbance observer is constructed without the information of the upper
bound of the external disturbance. Furthermore, a decentralized cooperative control algorithm is presented on the basis of
the algebraic graph theory, which reduce communication load between the autonomous vessels effectively. All signals in
the closed-loop system are proved bounded by Lyapunov theory, and the bound of the error signal could be small enough
by tuning the design parameters appropriately. Finally, numerical simulation is conducted to demonstrate the effectiveness
and superiority of the proposed algorithm.
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