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Submarine Objects Detection Based on Stimulated
Brillouin Scattering

LU Yue-lan

(School of Science, Harbin Engineering University, Harbin, Heilongjiang 150001, China)

Abstract The principle of detecting submarine objects based on stimulated Brillouin scattering (SBS) is proposed. It is based on
signal disappearance to determine the position of submarine objects, and temporal difference of pump signal and echo signal to
calculate the distance submarine object. When laser is focused into the water, SBS occurs as the laser intensity is over the SBS
threshold. On the other hand, SBS does not occur when some objects appear before the focus. Theoretically, within diffraction
limitation, it can detect objects farther than 100 m with pulse energy of 1 J, pulse width 10 ns and emission diameter 1 m;
experimentally, the measurment error is less than 10 cm within 2 m, which is determined by the pulse width and does not change

with the detecting distance.
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Fig.1 Schematic diagram of experimental set-up
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Fig.2 Temporal profile with different lengths. (a) ~(f) are of case of L=32 cm,40 cm,67 ¢cm,84 cm,104 ¢m,200 cm
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Table 1 Time difference and calculated distance

Time Actual Measurement

difference /ns distance /cm disntance /cm

2.8 30 31.7
4.0 40 45.3
6.0 67 68.0
7.4 84 83.8
9.8 104 111.0
17.8 200 201.7
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