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Image Segmentation of Bubble Based on Watershed Algorithm
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Abstract; Considering optical characteristics of the bubble in water, an integrated image preprocessing
method based on reverse brightness color, low-pass filter and reducing the grayscale resolution are pro-
posed, and then, using a watershed algorithm based on Morphology theory on bubble image segmentation
is used to extract the bubble better from the aerated flow image. Compared with the conventional contrast-

based segmentation techniques in using a single global threshold, the watershed algorithm has the advan-

tage of high accuracy and can segment the adhered bubble automatically.
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Fig. 1 Segmentation of the high contrast bubble image.
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Fig.2 The segmentation effect pictures by two kinds of threshold method and traditional watershed transform
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Fig.3 The coded points which are extracted based
on the traditional pre-processing method
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Fig.4 The variation characters of intensity distribution in the bubble image
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Result of lowpass filtering the image in Fig.2(a)
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Fig.6 Result of segmentation based on watershed algorithm
HIPE 6 AT WL, A SCEIERA Eors i TR i<
10, B O SRR IC A R, AR R 2
[P 320 A T 2 ) Ok, (L TR] I 77 7 — S R R
RIS i 1 i A

3. & it

1) SRAMEGE 73 7KW J5 12 G R AT 7351
WOSRA T BE 7 s AN BEB R 1 1 TR AL



AN T 0K B 1 R B B o )

189

AWFTERI T RIRR A IR BT 5, AE— 2 R LR
P T IR

2) s FRIE BIE > B3 3 3R RS, 24 B fE
B/ INP RS SR G — A 2, T4 B (AR
I 2o BE AR 240, S SR
AWERE B LA AR IER R B R 1,
SR BI PGS B AR TRIERE S, 0
KU ETE BAT RERE R MR IGE S0 G (0 8 G | Efy
i sh A GRI L R, BAR R T RRERIRIE o

3) Xl — R, IR BE B fEL 73 B35 i B AT 52
AR RA RIS p B A e 0 RE B I SF 2
FHRAVEA RETE L, AR N T

SE

[1] Voisin C, Jeandet P, Liger B G. On the 3D-reconstruction
of taylor-like bubbles trapped inside hollow cellulose fibers
acting as bubble nucleation sites in supersaturated liquids
[J]. Colloids and Surfaces A: Physicochem, 2005, 263
303-314.

[2] Celata G P, Annibale F, Marco P D, et al. Measurements of

[

rising velocity of a small bubble in a stagnant fluid in one
and two-component systems [ J]. Experimental Thermal and
Fluid Science, 2007, 31 609-623.
[3] Rafiei A A, Robbertze M, Finch J A. Gas holdup and single
bubble velocity profile [J]. International Journal of Mineral
Processing, 2011, 98(1-2) :89-93.
FHF. EGAEEA AT IM]. JEaT 354 R R
A, 1999.
(5] X200, WO, BNl B0k ey Fg B Ga iR
9 —(EACBERE T ] Kk ,2002, (11) :59-61.
Liu Rongli, Dai Guangqing, Chen Gang. Calculation of bi-

(4

[

nary threshold value to detect bubble from digital image of

aeration water flow[ J]. Water Power,2002,(11) :59-61.

(6] ol RIL, BLES, 2. B UK 0 X XUZ 3l

BEEDFIELT]. B EEREIE =4, 2004, (7).
793-797.
Qian Xueming, Zhu Hong, Zhu Pei, et al. A bubble area
extraction method of aerated water flow with two layer dy-
namic thresholding [ J]. Journal of Tmage and Graphics,
2004, (7) :793-797.

(7] Wk, skA), RIE . —Fh5ET KB B R 5 — [
WRIELT]. R EE R EEAR, 1999,(4) : 524-528.

Gao Yongying, Zhang Li, Wu Guowei. An algorithm for
threshold based on arithmetic mean of gray value[ J]. Jour-
nal of Image and Graphics, 1999, (4) . 524-528.

[8] Bleau A, Leon L J. Watershed-based segmentation and re-
gion merging [ J]. Comput Vision Image Understanding,
2000, (3) : 317-370.

[9] Rafael C G, Richard E W, . 807 ERAL [ M]. 55 =
R BCRK B, BT, 33 AL st 3 Tl iRk, 2006
500-507.

[10] AR BT, F00T T, 5. 70 /K IR B3k i Ot 7 ikt

e[ ] FALITRE 2010, (36) : 4-6.

Diao Zhihua, Zhao Chunjiang, Guo Xinyu, et al. Research
on improved methods of watershed algorithm[ J]. Computer
Engineering, 2010, (36) ; 4-6.

[11] Serra J, Vincent L. An overview of morphological filtering
[J]. Circuits System Signal Process, 1992, (1) : 555-557.

(12] FUBK. PRt i o A ik SO B [0 ). B

ANTZEE, 2003,(1) :110-115.
Kong Bin. A fast connected component analysis algorithm
and its implementation[ J |. Pattern Recognition and Artifi-
cial Intelligence, 2003, (1) :110-115.

(SUESsE i)



