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Coherent detection and simulation of the vibration
characteristics of underwater acoustic signal
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Abstract; A laser coherent detection system with wavelength of 1 550 nm was established. The stability
of the system has been improved because of the all-fiber optical path. The underwater vibration signals
with different frequency, intensity and depth have been studied in experiments. The results show that
the fluctuations of water surface are detected by the laser coherent detection system. The vibration char-
acteristics of the underwater acoustic field can be extracted effectively by the time-frequency analyses.
Experimental results indicate that the detection system can be used to detect real-time underwater acous-
tic signals at frequency from 40 Hz to 10000 Hz with test error less than a few Hz. Therefore the laser
coherent radar can be used for feature extraction and recognition of underwater target in real time.
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Fig. 1  Simulation results without vibrated-source under the
water( a) time-domain, (b) frequency-domain
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Fig. 2 Simulation results with vibrated-source under the
water (a)time-domain, (b) frequency-domain
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Fig.3 Test setup for demonstrating the feasibility of the acous-
to-optic detection on the water surface
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Fig.4 Laser coherent detection results without vibra-
ted-source under the water (a) time-domain, (b) fre-
quency-domain
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Fig.5 Laser coherent detection results with vibrated-source under
the water with frequencies at 40 Hz,1 280 Hz,and 4 800 Hz, re-
spectively. Time-domain; (a), (c), (e). Frequency-domain;

(b), (d), ()
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Fig.6 Laser coherent detection spectral-results with vibra-
ted-source under the water at depth of 5 cm, 10 cm, 15 cm,
and 20 cm, respectively
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Fig. 7 Laser coherent detection results with two vibrated-
sources simultaneously
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