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A Hybrid Empirical Method for Fast Modeling of Ship Manoeuvring Motion

Abstract

Abstract: Simulation testing is an important means to verify the functions of intelligent ships. Ship
maneuvering motion modeling and simulation is the key theoretical basis for the intelligent collision
avoidance of multiple vessels in complex sea areas. To address the problem that the calculation of the
hydrodynamic coefficients required for ship maneuvering modeling is complex and difficult to obtain, a
hybrid empirical method is proposed, a combination method of the existing regression methods is
established, the comprehensive performance indicators are constructed, the optimal hydrodynamic
coefficients groups are selected by simulated maneuvering experiments, and a rapid modeling program
code is developed based on MATLAB. The results show that, under limited ship parameters the proposed
method can efficiently, conveniently, and automatically generate the maneuvering motion model of a
given ship. The method is of important engineering practical significance for the simulation testing and
verification of intelligent ships.
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et e, e, e, e, e, e e, S
Ap(+35°,122) 0.235 0.175 0.185 0.113 0.541 0.078 0.078 468 m
To(+35°,122) 0.520 0.196 0.790 0.669 0.737 0.206 0.206 244 m
T,(+35°, 122) 0.373 0.071 0.492 0.336 1.053 0.083 0.083 536 m
Ap(=35°,122) 0.284 0.134 0.230 0.158 0.525 0.136 0.102 483 m
TR(=35°,122) 0.583 0.261 0.832 0.723 0.629 0.295 0.008 253 m
T, (=35°,122) 0.489 0.049 0.551 0.418 Nan 0.233 0.096 590 m
Ap(+35°,90) 0.187 0.056 0.131 0.056 0.607 0.014 0.100 458 m

Tx(+35°,90) 0.516 0.410 0.784 0.660 0.783 0.173 0.296 244 m
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