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ABSTRACT: The work aims to propose a natural frequency identification method based on submerged structural scattered
sound pressure response to meet the requirement of natural frequency identification of submerged acoustic-structure coupling
systems. The time-domain scattered sound pressure of the structure submerged in infinite water was calculated by the finite ele-
ment method, and the characteristic frequency of each modal component in the acoustic scattered wave was identified by Hil-
bert-Huang transform. In view of the existence of false modes and mode aliasing in the empirical mode decomposition (EMD)
step of the traditional HHT method, the correlation coefficient test method was applied to eliminate false mode components, and

the combination of spectrum analysis and filtering technology was used to avoid the influence of mode aliasing, which improved
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the accuracy of HHT method in identifying the natural frequencies of submerged structures. Based on the method, the natural

frequency of the system such as submerged cylindrical shell and slab was identified, which verified the accuracy of the method.

The identification results show that the proposed method can effectively identify the main natural frequencies of the acous-

tic-solid coupling system.

KEY WORDS: acoustic scattered wave; Hilbert-Huang transform; system frequency identification; empirical mode decomposi-

tion (EMD); acoustic-solid coupling
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Fig.1 Characteristic frequency flow chart of underwater
structure scattering wave extraction system
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Fig.6 Each order IMF components and corresponding frequency spectrum after EMD decomposition
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Tab.1 Correlation coefficient, filtering range and characteristic frequency of IMF components before and after filtering
MXRARB IEIGER/Hz AU AR Hz WA RS B S BT Hz WA RS
IMF1 0.97 188~215 127.6 0.912 200.1 0.999
IMF2 0.42 36~78 93.5 0.923 59.8 0.997
IMF3 0.28 21~62 26.4 0.919 323 0.997
IMF4 0.13 0~27 18.7 0.901 28.3 0.998
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Fig.8 Instantaneous phase after filtering
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