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Study on a new method using remote laser to
detect underwater objects

ZHANG Xiao-lin, TANG Wen-yan,MA Qiang
(Harbin Institute of Technology,School of Electrical Engineering & Automation, Harbin 150001 , China)

Abstract: A new method has been developed to detect real-time underwater acoustic signals with laser and a corre-
sponding test system has been built. The experiment results prove that the method can be used to detect real-time un-
derwater acoustic signals with a frequency between 1 kHz to 14 kHz. This test system consists of an underwater acous-
tic source,a precise optical detection device,and data acquisition and processing components. When the underwater a-
coustic source generates sound causing fluctuation of the water surface, let laser beams irradiate the water interface
from air,and the scattered light will carry frequency information of the acoustic waves. The precise optical detection
device adopting basic principle of Michelson interferometer can detect change of optical parth difference caused by the
water surface fluctuation, and achieve real-time information concerning audible frequency of the underwater acoustic
source in the data processing system by means of demodulation. This completely innovative method provides a novel
technical solution for aerial remote sensing of underwater objects.
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Device Parameter Value
Wavelength/nm 632.8
Stahilized Helium Neon Output power/mW 0.6~1.4
Laser Systems Beam diameter(1/€?)/mm 0.54
Polarization ( Linear) >5000:1
Impedance/ () 8
Underwater speakers Power/W 15
frequency range/Hz 100 ~ 15000
Optical Isolator Transmittance >97%
Filter Band width/nm 1
Wavelength/nm 400 ~ 1070
Type Silicon
Large-Area Photoreceivers Diam. /mm 8
Gain/(V/A) 2 x10°
Band width/KHz 90
A/D Sample rate/KHz 44
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