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Heterodyne Laser Doppler Vibrometer for Underwater
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Abstract Base on the heterodyne laser Doppler theory, a heterodyne laser Doppler vibrometer (LDV) with fiber
structure was designed and implemented . The sensitivity and communication rate of the system, and the influence
from water surface wave were tested in anechoic tank. The experimental results show the smallest detectable sound
press of 105. 6 dB/pPa. On hydrostatic water surface, the acousto-optic communication rate reaches 5 kbit/s

without error; some signal is Dropped on hydrodynamic water surface, but using the spread-spectrum modulation,
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the acousto-optic communication rate reaches 30 bit/s without error.
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Fig. 1 Principle scheme of heterodyne detection
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Table 1 Specification of system’s components

Device Parameter Value

Wavelength 1550nm
Fiber laser Output power 100mW

Linewidth <10 kHz

Diameter 30 mm
Telescope

Focus 100 mm

Insertion loss <0.8 dB
Fiber circulator

Separation 60 dB

Frequency 55 MHz
AOM

Insertion loss <3 dB

Response(1550 nm) 0.9 A/W
InGaAs detector

Bandwidth 150 MHz

Sampling rate 250 kHz
A/D converter

Resolution 16 bit
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Fig.4 Time series waveform of output intensity
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