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Laser Doppler Vibrometer for Acousto-Optic Communication
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Abstract This paper introduces the application background for developing an laser Doppler vibrometer (LDV) for

underwater acoustic communication and expounds the principle of laser Doppler vibrometer and two coherent

detection methods. Using the way of homodyne coherent detection, a fiber laser Doppler vibrometer is designed and

completed. To prove the system can be used in underwater acousto-optic communications, with this system, the

acoustic frequency and intensity of underwater sound source are detected. Through the analysis of experimental

data, two conclusions are gotten: first, the system is able to detect the acoustic frequency of underwater sound

source, the standard deviation of measuring ten acoustic frequencies near the frequency of 7 kHz is less than 8 Hz;

second, the signal intensity of system detection is an exponential function of acoustic press level of underwater sound

source. For the acoustic band of 3.5 kHz and 7 kHz used in underwater communications, the smallest sound press
level of detection reached 146. 2 dB and 150. 8 dB respectively.
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Table 1 Specifications of system components

Device Parameter Value
Fiber laser Wavelength /nm 1550
Output power /mW 100
Line width /kHz <10
Fiber isolator = Insertion loss /dB <0.5
Separation /dB >32
Fiber circulator Insertion loss /dB <0. 8
Separation /dB 60
Fiber filter Band width /nm 0. 45
Insertion loss /dB 0.6
InGaAs detector Response (1550 nm) /(A/W) 0.9
Band width /MHz 4
A/D Sample rate /MHz 10
Resolution /Bit 16
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Fig. 4 Time series waveform of output intensity
(a) 380~680 ms; (b) 425~427 ms
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Fig.5 Time series waveform of water surface
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