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Processing Methods for Laser Scattering Signals of Bubbles
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Abstract Three methods for analyzing and processing the laser scattering signal of bubbles in water, the threshold
detection, noise elimination processing and power spectral estimation, are put forward. Using the above three
methods, the measured signals for different scattering angles are processed respectively and the angular distribution
of light intensity scattered by bubbles in water is obtained. Compared with Mie result and water scattering intensity.,
advantages of three methods are analyzed. The average value and the absolute deviation respectively are centered in
the threshold detection and noise elimination method to estimate the bubble scattering intensity. and the DC
component could not be isolated by them. The angular scattering property of bubbles obtained using the power
spectral estimation agrees with the result based on Mie theory. Bubble and water scattering could be distinguished
based on this method, and the difference of them would be nearly one order of magnitude. Experimental results show
that the power spectral estimation is the most reasonable method for processing the laser scattering signal of bubbles.

Key words ocean optics; bubble scattering; power spectral estimation; threshold detection; noise elimination

Vol. 36,No. 4

1 5 7

LA DR A S aH5hE 7 AT Z
R A R R A H s B U 5 IR R R i
IR FR) O RS R P ) 2 S R VA R AL I 0 LK
H b 2 3L ) AR X 2 B A HIUR XK H AR
PRI LK 38 R A 14 o TR A 24 L B E K
LR B4 B D 5k 3 BE RO #A 9 23 A 2 TSR R H

kS HEA: 2008-04-30; W EIME i HHEE: 2008-07-15

BRI 7K op e 3 o A i Sk k. BIS B L%
20 i 22120 K R (Mie) B DL R 24 R
TSR0 S T 1 B2 R OR BF 9 K 1Y Ol ST 4
M. g b, B R EEMNE X Zhang 7 1T
X AR K 38N AT IR TR S A 10° ~ 17073 [l Y
REST R B, BN/ NEREFRETX

TG A A0 (AT A BF 55 32 22 4R R TR T 1) 2 A

TEF R JREI (1975 —) o BB YT A YFIW 1 . 23N B SRBOLBOR BOK T B AR BRI ST .

E-mail: laserslp@sohu. com



1 R

BB O {5 b BT 815

BECNT L5 U e 180° J5 1] #CA J i
PBA B B AR FOL A B R R R S X
JEER TR A S TR I H AR BT A
W B ILSRAE AR 9250 5 AT B A R e K K
HARBN R G A T B R - S iF 58 1 #4011
TP AR Y AT O R
SHICHUE 5 2 Bl el 2 I ey i EL
BEALEY . 78S U I 92 30 50, A AL
R B AE S T EL AR B E S A
AL HL L DL AR 2 E it 4 R . A A
I Fourier 78 #6145 LA K 5 il L A2
e AR T B E S A AT T 22K,
FRAIAE LB b $ 1 A BRSO HOE BUN A5 5 (9 =Rl
73 5 FF 53 50 IS AE S O R AR O 4 A o 52
PO BTt RS T R A MR . AR SO A
P 3 Y O HO £ S B9 = M AR BT L o b

TEMBEE R I 5 Mie 7545

2 %

RIS 4 3 D ST R ' SR iR B B K
SRR R SC B0 R B A 1 FoR . BRI H AR 2
AR 50 T ORI A A AR 46 mm (1 95 IR
T2 I FLOK B 2R e A L B AU R T, R TR Y S A
KL, SRHE AT P AL, K7 W 7K 4R K B
Jr il CEL T v Sk B ) o S5 rp SR i BRI A5 O
Mo TS AR I AR R S AT R R GRS S T e
WRGERSLI . 9053 A AT R RS
FESL T HERT /R L & 1 B, RSB B0 i U & A
A2y W53 2 — B IS Bl 58 i 5°~45°F1 135°
~ 175" N I DU 45 SR 5 s R S R G B B HE LR AE
PR AL E 2, REBGEARITE XA M2 —
5] 9% 2 58 B 45°~90°F 907~ 135° Py it i 5 ) 2

collimating and
expanding lens | detector |e stop )
Nd:YAG frequency I Plo
—doubled laser beam | douple—convex< -1 & NI
splitter N _\Mens™ | 79| TE S =
position 1 j‘%\ N § s/
[collector —{ PMT | monochromater | fiel \stoi)v s V‘x:’\_
fiber--optica B NI
prol = N
water | tank
[\ | [
Q! detector '
E |
0 o
o |
Qi '
INd:YAG frequency—| !
doubled laser R

1 R S 20 B W O 2 5 4 0 2 W M R A B 57~ 1757 A IS i 32 )2 CORFAID)

Fig. 1 Experimental setup for the measuring wake bubble scattering intensity

from 5° to 175° using the bistatic optical geometry (Top view)
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Fig. 3 Angular scattering property of bubbles obtained

by using the threshold detection
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Fig. 4 Angular scattering property of bubbles obtained

by using the noise elimination method
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Fig. 5 Angular scattering property of bubbles obtained
by using the power spectral estimation
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