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Successive data assimilation for the mathematical model of ship motions in waves
under navigation
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In this study, we focused on the parametric roll resonance, which is a
strong nonlinear phenomenon, as a ship motion in the waves. Regarding the parametric roll resonance,
we dealt with problems in regular waves and irregular waves. We confirmed that coefficients in the
equation of motion (mathematical model) estimated by experiments and so on can be estimated by
successive data assimilation. This means that it is possible to evaluate the presence or absence of
parametric roll resonance by assimilating the data of the free-running model experiments or of an
actual ship motions into the mathematical model. Therefore, based on the proposed method, it is
possible to ensure safe ship operation can make a great contribution.
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Items M-1 M-2 M-3 M-4 True
AIC  1937.2 24118 24173 2413.0
B, 0.0492 0.0549 0.0545 0.0193 0.0564
B _ _ - 0.00191 -
B - 2,60 107 235x107* 210 %1074 234 x107
Cave 0.180 - 0.166 0.213 0.159
Camp  1.164 2.020 1.866 1.954 1.683
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