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Analysis on Rolling Motion of Unmanned Underwater Vehicle at High Sea State

ZHANG Yu, LIU Zhongle, ZHANG Zhiqgiang
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Abstract To clarify the influence of sea state level on rolling motion of unmanned underwater vehicle at high sea state and

obtain sea states that satisfy safe recovery of a certain type of UUV , this paper analyzes the rolling motion of the UUV under high

sea state. This paper uses the method of frequency response to obtain the spectral density function of UUV rolling motion according

to the spectral density function of wave and the rolling motion’ s frequency response function of the UUV at level 4, level 5 and level

6 sea states, and then uses formula derivation to get the time-domain function of rolling function. Through using MATLAB to simu-

late the rolling motions of the UUV, the images of the time-domain function of rolling motion at 3 sea states are obtained, and the

accuracy of simulation results is verified. The simulation conclusion is that the sea state level at high sea state has a great influence on

the rolling magnitude of UUV and the sea state satisfying UUV’ s safe recovery is level 5.
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Table 1 Rating scale of sea state
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Fig. 1 UUV’s rolling amplitude at level 4 sea state
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Fig. 2 UUV’s rolling amplitude at level 5 sea state
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Fig. 3 UUV’s rolling amplitude at level 6 sea state
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Fig. 4 Comparing diagram of rolling spectrum density at 4 level sea state
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Fig. 5 Comparing diagram of rolling spectrum density at 5 level sea state
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Fig. 6 Comparing diagram of rolling spectrum density at 6 level sea state
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