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Anti-wave demodulation method for acousto-optic coupling
fiber hydrophones on the water surface

LI Dong, ZHOU Jinhai, QU Kelin, ZHU Yanhong, JIN Xiaofeng
(Department of Information & Electronics Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: A novel method was put forward to weaken the signal fading phenomenon of an acousto-optic coupling fiber
optic hydrophone on the water surface when the water fluctuates. The method compensated the signal amplitude by detecting
the light intensity of the signal arm. The amendment process of demodulation signal was analysed in theory and bynumerical
simulation. A fiber optic hydrophone system based on /2 phase demodulation technique was constructed to test the water
constant vibration signal. The results show that, compared with the original demodulation signal, the amplitude of the
amended signal is stabilized and increased by 5dB wholly. The distortion degree is reduced, the phase noise is suppressed,
the signal to noise ratio is improved and the time range of the identifiable signal is extended to 3.5 times. This method can
overcome the signal fading phenomenon caused by surface fluctuation effectively, optimize the signal quality and enhance
the ability of anti-wave demodulation for the system.
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Fig. 1 Structure diagram of the m/2 phase demodulation method for fi-
ber hydrophone based on the acousto-optic coupling on the water
surface, C;—1 X 2 coupler; C,—2 x 2 coupler; PM—phase
modulator ; FD—frequency divider; SG—signal generator; PD—

photodetector; DAQ—device-data acquisition device
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Fig.2 Results of numerical simulation (sampling rate: 200kHz; signal
frequency: 3.6kHz)
a—original signal and output of PD; ( PDj : photodetector of the
detection arm)

b—amended signal ~c—spectrum of original

signal  d—spectrum of amended signal
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Fig.3  Structure diagram of anti-wave demodulation experiment ( Cj :

1 x2 coupler)
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Fig.4 Experimental results ( sampling rate; 200kHz; signal frequency:
3.6kHz)
a—original signal and output of PD; ( PD; : photodetector of the
detection arm)  b—amended signal ~c—spectrum of original

signal  d—spectrum of amended signal
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