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Multi-scale Transform and Time-frequency Analysis of Underwater Vibration
Characteristic for Laser Detection

ZHAO Long, ZHANG Jun, YANG Hai-mei, WANG Qing-e

(Institute of Science and Technology for Opto-electronic Information, Yantai University, Yantai 264005, China)

Abstract: Due to the exiremely weak underwater vibration characteristics, with the water surface information
detected through laser coherence method, it is a hard work to obtain the underwater vibration characteristics from
the water surface information by using traditional spectral analysis. Therefore, on the basis of the traditional spec-
trum analysis, the underwater vibration characteristics obtained from water surface information can be enhanced ef-
fectively with short-time Fourier transform (STFT) and wavelet multi-scale transform. Through analyzing the vibra-
tion experiment of a vibration source with 1 000 Hz placed underwater 80 c¢m, the results show that the underwater
vibration characteristics are enhanced, which is useful to extract the target characteristics.
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