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Adaptive master-slave controller for zero-speed fin stabilizer

SONG Ji-guang!, LIANG Li-hua, JIN Hong-zhang, QI Zhi-gang
(College of Automation, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract: The relation between the fin hydrodynamics with the fin angle, fin angular velocity and fin angular acceler-
ation is nonlinear in memory in zero-speed condition; meanwhile, the rolling ship model is nonlinear with uncertainties.
These cause difficulties in obtaining operation variables directly for conventional control, making the conventional control
method inadequate to situations of varying rolling model and sea conditions. To tackle this problem, we employ a master-
slave controller to separate the output nonlinearity from the input nonlinearity of the fin stabilizer control system. In the
separated model, we make use of the inverse control based on the radial base function (RBF) neural network to build a
master controller to obtain intermediate control variables for adapting the varying rolling ship model and sea conditions.
A slave controller based on generalized regression neural network (GRNN) is developed to approximate the mapping from
intermediate variables to the fin angle. Simulation results show that this method has self-adaptability to the uncertainties of

the rolling ship model and improves the results of anti-rolling in varying sea conditions and high sea conditions.
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3 FHIE BT (Design of controller)

3.1  MEAAESEIZ B (Roll motion of ship)
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Fig. 1 Diagram of main controller
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Table 1 Anti-rolling effectiveness under different
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