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Abstract: This paper proposes an indirect modeling method for the ship’s course-keeping control process which could
describe the relationship between the rudder angle and the heading angle deviation. The modeling data is from the actual
sampling data of the ship “Shioji-Maru” which is an experimental ship of Tokyo university of marine science and tech-
nology. Firstly, using ship’s rudder angle as input and ship’s yaw rate as output, a transitional ARX model could be built;
then according to the relationship between the yaw rate and the heading angle deviation, the final ARX model could be
obtained. The long-term prediction comparisons with the MMG model and the direct ARX model are conducted under a
group of testing data. The simulation results show that the indirect modelling method proposed in this paper could give a
preferable modeling performance for the ship’s course-keeping control process.
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Fig. 1 “Shioji-Maru” actual sampling data
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Fig. 16 Long-term prediction comparisons between indirect
ARX model and MMG model under test Data 1
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