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Abstract: Smith predictor results in poor robust stability and steady-state error when it controls the integrator plus time de-
lay process, and cannot be used in practice. To address the problem, a kind of double predictive PI (DPPI) controller for this pro-
cess is proposed. The DPPI controller is of two kinds of predictive PI controllers, inner loop and outer loop predictive PI con-
troller. The inner one stabilizes process, while the outer one eliminates the steady-state error and improves the control perfor-
mance . The advantages of this controller include simple structure, few tuning parameters and easy tuning. The simulations and
practical application show the good performance and robust stability of DPPI controller under model-process mismatching and

disturbances.
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5 Conclusion

In order to improve the performance of ship autopilot,
this paper firstly establishes nonlinear mathemanc models
of ship movement with uncertain parameters. Based on
that, a new nonlinear adaptive control design scheme is
put forward, which combines backstepping algonthm with
Nussbaum-type function without a priori knowledge
about the sign of control gain. As to the ship motion
models with unknown parameters, the proposed method
simultaneously designs adaptive nonlinear ship course-
tracking controller and parameter estimator, and deals with
the problems that the sign of control gain is unknown, and
finally, accomplishes global adaptive tracking control of
ship course. The control law of the adaptive algorithm is
smooth. The simulation results show that the proposed
control approach has the desired adaptability and robust-
ness to uncertain parameters,and is practically effective.
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