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Neural network adaptive path tracking control for underactuated ships

YANG Di', GUO Chen’, ZHU Yuhua', FU Si'

(1. College of Chemical Process Atomation, Shenyang University of Technology, Liaoyang 111003, China; 2. Institute of Ship Auto-
mation and Simulator, Dalian Maritime University, Dalian 116026, China)

Abstract: Considering path-following problems of underactuated ships with parameter uncertainties, the nerve network
technology was combined with the backstepping method for proposing a stable nerve-network adaptive control method.
Firstly, based on kinematics error equations and linear transformation, auxiliary surge velocity and heading angle were
determined; then the nerve network approximation technology was utilized to compensate for any uncertainties in the
model, an adaptive control law was designed, so as to make actual surge velocity and heading angle converge to the aux-
iliary values respectively. By using the Lyapunov function, it was proved that the ultimately uniform boundedness of the
error signals in the closed-loop path following system of ship. Numerical simulation results show that, the designed law

can force underactuated ship to follow curve and straight path, it has strong robustness.
Keywords: underactuated ship; parameter uncertainties; backstepping; adaptive control; neural networks; path follow-
ing; Lyapunov function; ultimately uniform boundedness
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