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Abstract: A leukocyte classification method was proposed by using image technologies. Firstly, based
on image color information, image distance transformation and the Snake of Gradient Vector Flow
(GVF Snake), the leukocytes were extracted in a blood cell image, and then the high saturation trait
of the leukocyte nuclei was combined the morphological mathematics and GVF Snake to detect the nu-
clei in the leukocyte image. According to the features of morphometry, color and texture for cells, the
Support Vector Machines (SVMs) were taken to classify the leukocytes. The results show that the
proposed image segmentation method and the classifier to classify the leukocytes can achieve the accu-
racy by 89.6%. Compared to other traditional cell image segmentation and analysis methods, the pro-
posed method is satisfactory.
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Fig.1 Flow chart of blood image segmentation and

leukocyte classification
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Thresholding and edge detection results for

grey and color images
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Tab.1 Recognition results for leukocytes
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Tab. 2 Classification results of different classifiers

SRR B L

6} N

Mg Dty
% ZWA B Samod T B
34
¥ 82.5%  89.4% 80% 78.6%  75.8%

() 3, 245K FH A [m] 79 A% o 550 8 AN ) 1 43 2
Bf, A RROR X L g5 Rk 2 fros., Wk 2 7]
DL SR FHAR ) BEAZ pR B30 S 45 1) dE AL Lh Al
14 % pRBCSC R 1) 5 MILAS 31 00 U0 SR L SR S
Ir] 1 B 53 28 U I 880 A% B2 43 2 4% 43 2R AL
TG

A SC i % i 240 L P AR AT R (0 TR AR B A
P AR A £ I P DX SR i B A B B A
R A T B AS A 5 1 S8 BT X 1 A0 Y 4R B
[ Fsf ST 200 A A PR 4 v LA s A A E 1)
L 25 AT 255 1 T U5 B BCR TR A A 290 3 2 G
AR A1 IBCE £ 490 s 8 IO A6 B2 2 ik U )35 2l B
JER 5 0 SE BTN 40 D A 1 RS 4 R O AR AR 22 B
A 40 B RFAE 0] B, BT SVM 202845 52 BT
AR B9 3 SR G A R A eR B 26 L HER
BRI R 80 %0 B YN 89. 60, I, SR L
ol 5 3 x5k 1 A Y 232 L RE S 38 B LB O ROR

SR AR SC A 5125 592 BN i, 40 L P21 45 ) K kg
LA B9 3 JE B A R 4 R



%512 3

FTR A T U R U 2l F8 i S SOfRp 1) i LSS BE A i g e o 2789

(D) RAICFR S 47 7026, AL 4t
F14 73S ghw AR EE 5 AT 58 e 14 11 0 R0 3 o R R
AL GE R A e ) RESK A e A DR it 5 A% o K )
REAS By M it e /NREAS B AR e 25 S B )

(2) ARICR AW EAGR I #7580 M T 1
AN PR B RS B, AR R (0 B K E AR
B FRR A TR B RST | R T 0 1 B g 7 48 25

S Uk

(1] §m, &R REDH.F. ETESHMEM SVM

WA A s B )], o SE AL A2, 2008, 34
(2):14-19.
ZENG M, MENG Q H. ZHANG J X, et al.. Au-
tomatic analysis system of blood nuclei based on
morphological features and support vector machines
[J]. Computer Engineering, 2008, 34(2):14-19.
(in Chinese)

[2] HERBERT R. VINCENT L, HORST B, et al..
Leukocyte segmentation and classification in blood
smear images| C]. Proceedings of the 2005 IEEE
Engineering in Medicine and Biology 27 th Annual
Conference. China, IEEE, 2005:3371 -3374.

[3] MADHUMALA G, DEVKUMAR D, SUBHODIP
M, et al.. Statistical pattern analysis of white
blood cell nuclei morphometry[ CJ. Proceedings of
the 2010 IEEE Students” Technology Symposium.
India,2010:51 -66.

[4] XIE E,MCGINNITY T.WU Q X. Automatic ex-
traction of shape features for classification of leuko-
cyte[CJ. 2010 International Conference on Artifi-
cial Intelligence and Computational Intelligence,
China, 2010:220 224.

(5] #r 3, 2=, % A -F. 40508 & 455 0 2 MEAN-

SHIFH J5 #: [J]. #3545 5 A, 2010, 46
(6):178-180.
YING Y, WANG Y, LIU D P. Improved MEAN-
SHIFT method for blood cell image segmetation
[J]. Computer Engineering and Applications,
2010, 46(6):178-180. (in Chinese)

[6] SEZGIN M, SANKUR B. Survey over image threshol-
ding techniques and quantitative performance evaluation

[J]. Jowrnal of Electronic Imaging, 2004, 13(1):

S UM T 6 B2 O Bk Ui TG 2l % 6 1Y 7 1k ok 5
TR0 R A0 A B4 L 5 A G G R — T 1k S B
PR o AR L B A A8CR

g5 LRIk R AR 3CT5 1 % 1 A0 o R AE AR
SCH R IR T R B R (E A R — 2D b 4R
e AR 70 AR RE e 11 20 i 70 288 1 i R L 08
P RAR G A2 A HE— 2 B G R RS

146 -165.

[7] RAFAEL C G, RICHARD E W. Digital Image
Processing[ M. 2nd ed. BeiJing: Publishing House
of Electronics Industry. 2009. (in Chinese)

(8] KRB, NE,EH,F. A &N K & 05T

RPOTTELT]. XA 5 A T4, 2008, 21(6)
799-805.
ZHANG R G, LIU X J, WANG R, et al.. Adap-
tive gradient vector flow algorithm for boundary ex-
traction [ J]. Pattern Recognition and Artificial
Intelligence, 2008, 21(6):799-805. (in Chinese)

[9] XU C, PRINCE J L. Snakes., shapes and gradient
vector flow[]]. IEEE Transactions On Image Pro
cessings 1998, 7(3): 359 -369.

[10] ARTHORN S,WORANUT I,CHUCHART P, et
al.. White blood cell segmentation by distance
mapping active contour [ CJ. 2008 International
Symposium on Communications and Information
Technologies, Thailand, 2008.251 -255.

[11] THEERAPATTANAKUL J.POLDPAI J, PINTAV-
100] C. An efficient method for segmentation step of
automated white blood cell classifications[ CJ. 2004
IEEE Region 10 Conference. China,2004:191-194.

[12] A&EF.BHIER.EZZNA,F. NHAHERRR

Snake FIK UM A AR IR ER(T]. k5 & T4,
2011,19(11) :2744-2751.
ZHOU ZY, YANG W C, WANG Y M, et al..
Realization of face contour tracking by GVF Snake
and grey prediction[J]. Opt. Precision Eng. ,
2011,19(11): 2744-2751. (in Chinese)

[13] SUBRAJEET M, SUSHANTA S S,DIPTI P, et
al.. Fuzzy based blood image segmentation for au-
tomated leukemia detection[ CJ. 2011 Internation-
al Conference on Devices and Communications,

India,2011:1-5.



2790 G KEm LR %20 %
[14] COMANICIU D, MEER P. Mean shift: a robust 297.
approach toward feature space analysis [J]. IEEE [18] M4, @ik A#FEGEN —BR A5k

[15]

[16]

[17]

Transactions on Pattern Analysis and Machine
Intelligence, 2002, 24(5):603 -619.

AR, RACOH, RS, F IRERE DA ISR Y
Mean Shift B[], &% # % T 42, 2009, 17
(10): 2606-2611.

YAN J,WU M Y,CHEN SH ZH, et al.. Mean
shift tracking with adaptive tracking windowl[ ] ].
Opt. Precision Eng. s 2009, 17(10): 2606-2611.
(in Chinese)

BL.RW,.HEE SFBEMETHRIE Mean-shift
MHARERERLT]. &% # % T4, 2010.18(1):
234-239.

XUE C, ZHU M, CHEN A H. Robust object
tracking based on improved Mean-shift algorithm
[J]. Opt. Precision Eng. ,2010,18 (1) :234-239.
(in Chinese)

CORTES C, VAPNIK V N. Support vector net-
work [J]. Machine Learning, 1995, 20(3): 273 -

EZ & :
FDE 959 —), B, W m A FH A, 1#
\ + AR A S, 1997 4 T B

BERTHRRAE 20, FENFE
54 B AR U AL 25 5 S 7 T Y
5%, E-mail:znn525d@ qq. com.

[19]

[20]

J[MI. dbat Bl pat . 2009.

DENG N Y,TIAN Y J. Support Vector Machines
(Theory, Algorithm and Development)[ M]. Bei-
jing: Science Press, 2009. (in Chinese)

B K ERGKRF AR R A AR
A% LM 794 75 % i 7 B K5 A,
2008.

BAI P, ZHANG X B, ZHANG B, et al.. Support
Vector Machine and its Application in Mixed Gas
Infrared Spectrum AnalysisL M]. XI AN: XiDian
University Press,2008. (in Chinese)

Bk, 7 AL, R, FAE R RN
WHLEOLIE ER A G R0 LF HE LA,
2011,19(4) . 878-883.

GAO H Z,WANG J] W, NIAN Y J et al.. Fusion
classification of hyperspectral image by composite
kernels support vector machine[J]. Opt. Precision

Eng. .2011,19(4):878-883. (in Chinese)

FEEIR (1987 —), B, @ a =M AL A
T aFFE A, AT AR AL B B R
FEYHFSE . E-mail: supeiyin@qq. com



