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Method of differential laser Doppler ship wake detection

Lu Zhenzhong, Wang Peinan, Liu Jifang, Sun Yanling, Ma Lin
(School of Physics and Optoelectronic Engineering, Xidian University, Xi’an 710071, China)

Abstract: The optical method of differential laser Doppler for the ship wake detection was studied. The
characteristics of the backscattering light for the bubble and turbulence were experimentally studied. The
velocity of the ship wake field was obtained by the laser differential Doppler method, which is in
coincidence with the actual value, and the relative error is less than 1.5%. The experimental results show
that the angle between two coherent beams has obvious effects on the frequency shift. And the frequency
shift increases as the angle increases. The frequency shift spectra for the bubble are characterized by a
universal profile and at the low frequency end. The full width at half peak of the profile becomes larger
as the field intensity increases, which can be seen as a criterion of the wake recognition.
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Fig.1 Optical pathway diagram of the differential laser Doppler

detection
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Fig.2 Experimental setup of differential coherent detection
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Fig.3 Effect of coherent light intersecting angle on the frequency

shift of the backscattering light
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Fig.4 Frequency shift spectra of the backscattering light at different

simulated wake velocities

B 4 R LUE R AR 3 i A W
KR, 5 Tl IS 6 ) 22 35 A% et v K, ik
BT TE W R TE R B T R AR U A T 1
HEOR, P DX B G 22 T R B R S
S22 B RS 3R 20 (3) TR B AL
WA 9N 7.68 .9.11 ,22.19 . 31.14 mm/s, I 4=
1B S B i s AH— 2, X R W 2R FH 22 sl A T HR
FR G0 RE NS SIS AR A R A 37 A T A 0 S A O
AU,

S8 v R PR B e 4 20 SR BB 2 3 v
A, A AR AR IR AR B LA R
R, S MTAETE A SO AR i J [ ST
2230 WA Y S

W R AR N 0.015 MPa I, S & A= 4%
PR A R AL, AR I X P A A R



3528 L9 8 k AR

% 44 %

AR X8/ s SR SR 0.01 MPa B I & A 48 7
A AR R /N, I ISP ASEADL R Tk DX ) AR R
FERXTER . PRI O I ) B 25 0 A% 1%
mE 5 frR .,

— Static water
= P=0.015 MPa
P=0.010 MPa

50

Relative intensity/dBm

0 5 10 15 20 25 30
Frequency/kHz
Pl 5 AN IR S 00 TR 1 1] O A i
Fig.5 Frequency shift spectra of the backscattering light at different

bubble densities
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Fig.6 Frequency shift spectra of the backscattering light for the

static water and simulated wake
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