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Abstract In this paper, a stochastic averaging method based on elliptic function is proposed to evaluate
the probabilistic solution of ship roll motion excited by bounded noises. We carry out local sensitivity a-
nalysis on the rolling model to analyze the influence of main parameters, thus laying a foundation for the
random analysis. By introducing the Jacobi elliptic functions (JEFs), we acquire the stochastic differenti-
al equation and the Itd6 equation regarding the amplitude and phase of the roll motion. Then, we obtain
the probabilistic solutions of the rolling system by solving the corresponding Fokker-Planck-Kolmogorov
(FPK) equation. Then apply this method to investigate the probabilistic solution of ship’s nonlinear roll-
ing motion under bounded noise excitation, which shows perfect agreement with the sensitivity quantifi-
cation. Finally, the feasibility and accuracy of the proposed technique are verified by the Monte Carlo

simulations.
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Table 1 Physical meanings and values of the system
parameters in model (1)
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Fig.1 Sensitivity analysis of roll angle ¢ to system parameters
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Table 2 The exact solution of the system (7)
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Fig.2 The response statistics densities of the amplitude of ship roll system for different values of Q,7,E.u,a,f3,
(Solid lines: results of the proposed method, and symbols: results of MCS.
The other system parameters are the same as those in Table 1 except that 6> =0.02)
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