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Application Prospect Analysis on Plasma Source in Field of Underwater Acoustics

SUN Qingpeng, ZHANG Xiaobing, YAN Bing, CHENG Ying
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Abstract In this paper, the basic situation of electro-hydraulic effect and plasma sound source is briefly
introduced, and two groups of plasma sound source data in the different groups of plasma sound source data collected
by the experiments are selected for analysis. The single pulse acoustic signal and the pulse crosstalk signal collected
by the experiments are analyzed in time domain. The energy amplitude of the signal in different time are calculated
by MATLAB software. Then, the signal in frequency domain is analyzed, and the energy distribution of the signal in
frequency domain is analyzed by FFT transformation. Then spectral analysis is conducted on signals in frequency
domain, and PSD is used to analyze the energy distribution information at different frequencies. The conclusion is
drawn that the frequency range of the plasma sound source signal is wide and the low frequency energy is large.
Finally, the application prospect of the plasma sound source in underwater acoustic field is analyzed in combination
with the frequency and the energy distribution of the plasma sound source signal.
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Fig. 1 Acquisition device of Plasma sound source
pulse signal
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Fig. 2 Time domain diagram of a single sound signal
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Fig. 3 Time domain diagram of impulse
train sound signal
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Fig. 4 Fourier transform spectrogram after FFT
de-averaging
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Fig. 6 Fourier transform spectrogram after FFT
de-averaging of sound signal impulse train
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Fig. 7 PSD-welch power spectrum estimation of sound
signal impulse train
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