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Laser Doppler Method for the Detection of Wake Bubbles
Abstract

Wang Yun Liu Jifang Lu Zhenzhong Sun Yanling
(School of Physics and Optoelectronic Engineering, Xidian University, Xi'an, Shaanxi 710071, China)

A method for ship wake detection is proposed. which is based on the characteristics of the laser Doppler
the detection method.

shift spectrum of the backscattering light signal. A simulation of the Doppler shift spectrum because of the moving
bubbles in wake is performed by Monte Carlo method. The influence of the bubble population and the velocity
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distribution on the laser Doppler shift spectrum is analyzed. Using the differential Doppler method, the influence of
Key words

imitated wake on the Doppler shift spectrum is studied experimentally. Experimental results agree with the
OCIS codes 010.4450; 010.7340; 280.3340; 290.1350

theoretical analysis basically. The results show that the amplitude and the cutoff frequency of the shift spectrum will

increase with the increasing of bubble population and range of velocity distribution. It indicates the effectiveness of
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Fig. 1 Optical path of differential Doppler detection
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Fig. 2 Influence of bubble population on shift

spectrum of scattering signal
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Fig. 3 Influence of velocity distribution on shift

spectrum of backscattering signal
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Fig. 4 Backscattering signal shift spectra of different

bubble populations and velocity distributions
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Fig. 5 (a) Schematic diagram and (b) physical figure of experimental setup
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Fig. 7 Influence of pressure on shift spectrum
of wake bubbles
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Table 1 Data of different pressures

Pump Cut-off Speed
pressure /MPa frequency /kHz  range /(mm/s)
0.008 10. 77 50. 27
0.011 15. 00 70.01
0.014 18.75 87.51
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