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Segmentation Method to Adhesion
Macrophage Image Based on Seeding Point

WANG Ping', ZHANG Li', ZHOU Chang-qi*
(1. Department of Electronic Information Engineering , In formation Engineering School ,
Nanchang University 330031,China,E-mail : zhangliatjd=@ 126. com;

2. Department of Automation, Information Engineering School s Nanchang University s Nanchang 330031,China)

Abstract: Segmentation to adhesion cells is critical in image segmentation realm, with the
morphology being used in image segmentation, watershed becomes one of the most efficient
skills in solving adhesion cells. However,the traditional watershed algorithm is apt to cause
over-segmentation for the noise and irregular shape of macrophages. If extracting the “see-
ding points” from the distance map, two “seeding points” is combined into one “seeding
point” if the distance between them is under threshold after count the distances between each
two “seeding points”. The redistribution distanee map depending on the new seeding points
is segmented by watershed. The simulation results show that the algorithm can effectively
segment adhesion macrophages as well as restrain the over-segmentation phenomena with a
little more time compared with the traditional method. After segmentation, we can mark the
numbers to the cells and abstract the characteristic parameters such as circumference, area,
roundness factor,mean gray and so on.

Key words: segmentation to adhesion cells; watershed; over-segmentation; distance trans-

form;“seeding points”;characteristic parameters

Wi B 2012-07-16; fEiTHHI: 2012-08-12
HEETB: 7T E R 2 #3815 H (No. 2009BGB01900) ; LG4 [ SR B2 % 4 (No. 2009JX02367)
fEHZ BN T (1958—) L i 2 BN, #8045 AR 5 408k A Wl 4% 4 3 A xR )



% 6 3]

TP TR T SRS T v AN i 1 R 3 T ik 809

I

0 2 6 2 ) W AR S ) ) E B AR A .
TIREJE BR 25 32 45 B9 N M 21 2L IR B8 1 40 i A R
o A S O N i FE R AR .
7 P 0 TR 0 A T AR o 5 2 L P A A7
A A R AN TSI Sy 15 A 2 3t o At 114 %
Y BT I 18 Do IR

TE = A 40 B AR 0 A O A v 2 2 B
240 R 2 A 0 9™ S s 2 B A i ) B
A VAN e N e Bl e 1 N S R PR DL S B
(AN I 4 o AR A 4R 31— A~ 5 38 AR A 1A 1
VP S e B 1 N SR R e LR A N
ot AT RV P o R e T O s D B
Vincent LU AEHE T —Fh 3 F 32 8 11 43 K 18 Jy
AN A 1) s K22 i T o P BOK A
i85 DU S5 300K RS 3 20 1 23 BT ok . (BAR SE g3 K
W oy 2o 7= AR B o A IR A 1 () By
TR BB ARG 2 R 2 I 7, Kim ] B
SRR /N Iy i 7 4 5y K e AR A5 5 B o3 4
A, P e AR A — s 1 UK 4 IS AR
208 DX ISR 5 AR R 25 B A AP AT A 0 . AT
A8 Bt T 3 2 < s 2 o B A e Ak A ) — A A
JEL PR Tof 575 g — s DL 5 I A DU g
BT SR L A L AR T S AR PR R T S AN RE
Yo I WL AT E = S Sl ® L R H AR R
AR E . BRI B AR A
B o o AR B T

(a) (b)
45K AEIK 4 \ /\ /’\

uil1%

1T A3k IE 4y 3R B E. () IE EL (b) BE B [ i — 4k
AR .

Fig. 1 Sketch map of the watershed segmentation. (a)

Topographical map, (b)2D sketch map of the dis-

tance map.
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Fig. 2 Results of the macrophage image 1 under each step. (a)Original image; (b) Distance map after distance transform;

(o) Result of watershed; (d)Cell marking; (e)Characteristic parameters abstracting(roundness factor) ; (f) Mean gray.
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Fig. 3 Comparison between the traditional watershed and the algorithm in this paper to macrophage image 2,3,4. (a) Original

image 2. (b) Traditional watershed to original image 2. (¢) Algorithm in this paper to original image 2. (d)

Original image 3. (e¢) Traditional watershed to original image 3. ({) Algorithm in this paper to original image 3.

(g)Original image 4. (h) Traditional watershed to image 4. (i) Algorithm in this paper to original image 4.



812 i3 B 5 A2 VN %27 %
1 REHKBERXEENITLL
Table 1 Comparison between traditional watershed method and the algorithm in this paper
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