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Robust tracking control of nonlinear ship steering
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Abstract: A robust neural network based autopilot is proposed for ship steering control of surface ships with unmatched
uncertainties. The cascaded system consists of the nonlinear ship response model and the rudder actuator dynamics. The
response model takes account of the modeling errors and external disturbances. The modeling errors and the derivative of
desired rudder are identified and subsequently compensated by two online two-layer neural networks, while the uncertain
disturbances are suppressed by using L-two-gain design. By using the method of recursive Lyapunov functions, a robust
tracking controller and tuning algorithms of weights are obtained. The uniformly ultimate boundedness of the tracking
errors and weight errors guarantees the robust stability of the controller, while the appropriate selection of parameters in the
controller guarantees the tracking precision. The results of simulation demonstrate the validity of the presented controller.
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3 EEEREPEHI(Robust tracking control)
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Fig. 1 Harmonic heading tracking control in case
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