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Abstract Image segmentation is an important research field of pattern recognition, image understanding and computer
vision. Support vector machine (SVM) is now widely used in image segmentation, but the training samples are usually
selected artificially. This will reduce the self-adaptability and affect the classification performance of image segmenta-
tion. This paper presented a color image segmentation SVM approach based on training samples automatic selection.
First, Fuzzy C-Means (FCM) clustering algorithm was used to obtain the training samples for SVM automatically.
Then, color and texture features were extracted from the image as attributes of training samples of SVM. Finally, the

images were segmented by the trained classifier. The experiment results demonstrate that the proposed approach can a-

chieve good segmentation performance.

Keywords Image segmentation, Support vector machine, Fuzzy C-means

1 51§

B R 5302 B R A IR 5 i o B TRV A D R
RO RERNETHA TS, B &0 &R EER el
BAESFIRMER . BEEIR B RE TR ERRE
CUNIRBELR S5 BB H — BB &R 0 A TH B XX
B, fR X SR EAE S — X P R B — B B, TIFE AR A X
RERALHBHAT. BHBERITFEAFERNER
Sy NI AN B PR R AE T RPOE 2 R R 2 B T X B
TS AR B AT R 4 B L X
BRE —ERMR  BAFE—E B R FRYE, 57 B R
ARELEBRERHHERBD, BERERERNE N E
B ERRMESTREA S H . RETEAFTEINGREAL,

B A #1.2012-03-05 8 H #: 2012-06-01

BRBEHEFHE LM HHSHT R B R MK,
HERBHEZRSEFER, B REER. £TXHRMAS
IR LT BB 7 B X B A F R T B X4 R
DO EABRR T LB SR8 . 1 S T 7 vl e A A
7] X B ) 141 2 SR SE TR B 48 1) » L 24 DX Ao L AN B S, 3-8
A E . ATHERME I BN SEE#ERA S — BN,
B 5 FHA R/ ME , T H B4 345 R XL 5 3
=R,

ETFHIHE S B RS e/ ME B SR in L
A — AR TH B 2g TR 22 BB E R
vt BRI AR RS S EE, B R E NI EE B LR
H T — SBT3 BB BG4 8 0 5T O ks
For A AR AR 43 B B R P 3R 415 32 1 K BE S5 LA RRAE A

EXFER AR ¥2ESTE (60975035, 71031006), # & H 18 + S & B (200914

01110003) , BB BB 48 A A 3R B (NCET-07-0525) L FE 48 [ SRBM32 3L £ T H (2009011017-2) ¥ Bl
(1987, &, LA, EEBFIE T R LA KB 5 43 , E-mail : zhangrong429@163. com; X (1968—), %, i+, ¥ &2, B +4 5
U, EETFRF 1 L8 5T Bt B B BB % (1980 ), &, 1, HhIT , EEBIST 7 AL e ) R BGUAN L,

+ 267



HNGREAR RN R an B FUR VI GRAF I 73 K88 52 B 8
RERE . RTENA BN EE, XFMEILEER
SARB YNGR A 8 W 2 P RIS, i sciR 7148
Wy FSVM B3, A THEBUIZHEARRRMBENIE, AL
Ty HIGER, T B 2w 38 1.8 A s BG4 K SVM
BRI E T LUK EIRA R, B8 SVM BRI B 3 B
.

AICHR H—FE TG RE B SRR SVM R AR &
SrE D78 B e FCM R2RE 8 A sh R g4,
FCM BB A R RRE L ER B ETRA T 2
L SEEAE R, FCM AR E FR B AN ELER,
SR FCM A R ZANE T 8A % BB R AR I = a5 8.,
ZEE B TEB KRS SR F RN . AXERRTE
& B AR BB R AR R, Re5Eme
FAZ R HRREE R AT R T B R G B, ZERE G
MR S ELIR BB T , LSS RO R R IR R A2, AT
BEDLIER PR A h — E B SR H A IR IUE BB 5
AEMBUCBREFAEE . SVM A8 2L ZRe A B9 FR A0 R 1 5 V1| 2%
SVM 73268% . BJ5 » FIVIZRIE f0 20 25 a8 X B R AT 40 31

2 XFHEmBUEST

SRR EYLA BT R — T a5 R B MU 4 2
&8 B R RAFE— A TR RN, T 306 PISEHE 4 A 18] B
REBARR T W TR R, R B L& &tk
7 e T Ay R 4 2 8] P (28 P ) A, E AR AL 25 (R SR e A
SPAST, kG A B N BUE R BIA B R
TR B AR R R R BT R R T AR 1)
F RO Sigmoid IEEY . BTSRRI BULES R B
WAL R AT M2 ARE T » PR AR REAT B R 1B, X T AT R
HERA Y 825 8RR BUS BT R .

3 ETFgGEAAINENE SVM EEEGSEHE
&

AOCR G R T B EBINGRA R SVM B& B
BRI B 5 — A B B R BT FCM YR HA
BEI s SRR A AR R R B AR EET
SVM I &4y 8. R SCR AT B 3 80 2
I

i S -
i (% | ﬂ i
3 il vl
B 4 M|
&, S 4 i
fu v ; P2
A 1 ali #
a2 w *
| A E|
FF FOM I SR AE At B 56 2 UK #F SVM B H

1 BTG E SN SVM BaBRA#yERER
3.1 BEFFPCM Bl #X B 3hEE
FCM B g5l g ol v, HERE LB FH LY
TR, REEEEE R
+ 268

M éi 2/ ,,1: 3 Ci“lfi I 2imt (1)
> d-) }Z_ll( g ¥

=1 dy a—& |l
e AEFIANB o HE  Bepal SREEE, B LT
,iug"&
="t ,i=1,2,,c 2
Se
A,dy WE i ABEDPLEE ] HEELRWRRICHER,
m&[1,00) B— MRS, & FURKMMBCR ARG & S
i MERE S EE, B ST
> Syx;
=15 3
§=757S,

JEN;
KH, Sy AT ERBE S8 REALIE, 2300
Ss_ij x Sg_ij » ]ilv

S;= 4)
0, j=i

Aot S, ) AT B S22 (15 B S, 5 i 1R A0

RHER 8. S, S8

e p T )
AS

Ssvz‘j zexp( (5)

KA, (piag) B i MEE R B AR A 2 S BRERR,
B2 S EEHEITERRE. H5PORESMERK
BEAE 9 100 F 25 MR R ST M S, HEAR B, W 5k
O R BB I AR Sy (HRER, RZ BN, KOG T % &
THMRE R Z AR RE RS, 7T LU B R R R W R
HWEEER.

100 25 25 0.6241 | 07165 | 0.6241
28 30 300 0.7165 1 0.7165
30 120 35 0.6241 | 07165 | 0.6241

(a) 3X3WMOMBEKER (D STRIAY S; i 18
B2 S;HMIBRERAER
RHKERER Sey XN

—llzi—z |?

) (6
Kb, REOPOCRELEWKEMSE, - BEOPE MR
BEENBIBEESWIKEE A, S, s IREREK, 0, 2
SRR SRR L 2R

621:\1 ” Zi X z
Y R @

A FCM B3 A (U8 58 7 10 4B 3R A 18 3 5 22 18] B BE
LM EXE T ASREE S ZEMER, #RRE=REE
THESE 0 M A ARAIE T )R R A 0 0 BE B A S, T S AR
FCM B 5 7E 40 22 EHE 73 B B0 28 1R 15 B R PR

#T FCM B s BN GRANBEE T ELREE W

Sgiij = exp(

T
FCM H shi B Zhie A B ik
Stepl KR BRI AL N I BE R (R A 80K B B 0 1R 2 A A9
R,
Step2 MRS EGRERB NS TEBRIF, — M =2 A
RE e H,

Step3 X BRI ETA SPEET IR O HE R F R Sy, UK



OB RBRERER S ARWIHBERBHLMEER S;.

Stepd AR GOITELRMEMABCR AR ¢.

Steps R () EFIHH: u.

Step6 AR (DEFIRED L.
HFH Step5,Stepb BBIFTHIRA hul HEA AT R E 0K
BHZE/NTF e Nk,

Step? EIAFRBEER o (x,y)(k=1,2,+,c;i=1,2,, m) g
BEHITH, u (xHp v =max(u (x5 70 uy (X 3050005 1,
oy DRI i AMBRER Ly BTE T .

Step8 M FETHE J RHBRE S, BEVER NN ny/t KRESE
Jo8E I KmUIgREA, Hrb oy B T RER AWM. off
B LR TREA N 4

3.2 EFSYMuEESE

DR B e Rt B R S TRRE LR B, SRS R LT
RIVIgRRE AT SVM BRIETT NS, B 5 A VI RIF 1) SVM 43
FBSTEBHATE.

3.2.1 HirdEehindd

B R RHAE S B R S B AE TR R E . R A R R
FHOE . fR500) RS B0 e IR I R R B 058 SR B 5 B
ERHE , (B B 5T B R X BRI 1) L R /N F AR AL AU, AN BB
RIXGESEIHHIEL . TEENSGHSERART BHX
BB X R 0 R T, SO T R R K BE AR R %S 18] 43
ER . AU HIR BRI & M SR RHE , 308 H e
WIGRAEA R E SR .

PR SCH I A IR 5 9 25 B 48 R4 OB T AR B9 IR
EAMRERER, RiE T YWERASEIKE R FEMAEL, X
NN S5YEASRRER X, RERHEAREZ—,
BRBTERHE RS AEBMERER B ERRFEE
B B SO B AR Oy SOARIE . BT SCRARE
BERFEA ARG ST BT R AR,
Hop, Gabor NN B —Fh BB A B T AR e 9 SR RFE SR BL
JE. I Gabor /N ¥ 28 RUEE R O 1) e A 3ot B 483
32 50 PR 0T, AT LUA RO IR R SCRRFAE , T HLAT LAY
BRITRER. KPS, Gabor IMNEAER TN ARBIER
KA EARE ST T Z 0.

Gabor 3B ¥ 2% B SIS S 2 25 R BUAAR A IR H 1 43 3¢
B8, HRA & FIRER 7 mARE , 5 AWK RGERREH
. Fezsfajil, — 4k Gabor I8 85 1Y w7 R N 248 & 38 S i
GRBOR U S OE KBRS R, R XHENRE
Gabor ¥ ,0=2k+1,k=0,1,-+,3, HW o HBREORE
BE b SRS DA, VRIRAR MO RE S5 8 s H0h AR e
o ZRAMERN w="20+1,k=¢., Gabor BT LIHMT
AREE:

22 y?
Gropn (s )= 27{% e 2 X (cos(2nf(xcosd) + $)+
7sinZrf(zcosf+ysind) +¢)) (&
A, [ RIEB SN PO, 0 & Gabor IRIERSMITTIE, ¢ N
AL, BT R B R AR HE 2 o BE T Gabor 3B 25 IR B K
/Mo

K F Gabor IR 8%t B GHEAT H @ v B, 71 B 3 1
X BB RERBE AR B .

LECz, )= (f(x, y) X Ghogu (2, y)I? + (f (2, 33 X

Gppi (2 ))F (9

K, fx, ) 0 BIREBR, & XH f(z, K Laa b EiE.
Ght.54 (T3 )5 G40 (2 ) 53 BIRABITFRFNAT X FR Gabor 35
PURE, 2 BIXT R Gabor B iR FH I SEER B .

HWHERE TREES AR THEBER BF R T
BRI BURRFE .

(DB IR

# RGBE A=A T, BNENME KA R.G.B3 M E
HERRIEIE TR N -

'Ci,j:(cgj yc%iscB)

(2) SO R HR T

B e B s AT i, R A KR I A RGB Fifaz=
b3 Lab Bifazs ], LEEXRRATEHRATERR a
Mo BEESTHBRAEEAFELS. Lab Bifs W Ik RGB 3
A EEEEARME. RPN Lo f6 BEFEH Ga-
bor IR AT /D IE A H, WBURFFEERME. B Gabor I8
WA BT B R B8 4. Gabor JBH 2R 4P ILH
FEMRESAHE RS 4}X4=16 1, XF KN
(0°,45°,90%,135), FX 16 4~ Gabor ¥& B &5 X B 15 5
AT, Bt FIRE GRS S FTRIRY 16 MEEESRPHE—
BRIBEERNZ S BUE.

iz, y) =argmaxicex (A IX g 1} (25 ) ao
R, NIBEER, I HFEHER, g FMEHEE D, FEER
TNH

T =I5, Tt T
3.2.2 SVM 4%

AICH F(C,;» T B I SRR A B ARIE 0 B, e S BT
B gREZ Rt SVM BRI AT I 45, B 5 I 4547 19 SVM 43
et R HATArE .

4 LBWHERESH

ECHA RSt 7E MATLAB 7. 6 (R20082) 5 T 52
W SLHPET R E B H1 8 I K2 E R 8 B R B AR
EUUHBEERN, X EERG LTI AREAERE. ARAER
eI R/ A 481 X 321 B 321X 481,k B BB MBI E &
K/ 800X 532 B 393X 600, ZAXE X 100 i§EHRE G
B R HAT LI, B 7 BXT B RAT U, B 3 P
B 2 IEEGOR B EEM, & 5 iBEERE B AR A EGEBEERE.
AR TELSTAZ BB T4 SVM R, s, B4
XHEE5EG SVM B4 BB % U K4 B R BT
NCutst'? (Normalized Cuts) B 8347 T HL#E .

B 3F)H T A F B 5%% SVM B4 S1 B ik DL K B
TELH 3 E ek NCuts BRI R R, B 3@EK
WS, B 3(b) B S FAES SVM B8 07 o # E S
At ATEEB NGRS, B 3 (o) 24 SVM B 487
HI43EI4E 8, 8 3(d) R NCuts BiEMA34 R, B 3(e) B4
NEEHDBGER ., TEE5 SVM 438 s i 2 b4 9k
BT AT RAE R 20 MRS, WE 3 FE 3(O T UE
#2458 SVM 58 Bl SRR KB B KT A Tk B
WAL .. HALERBOBER SRS, AE%H SVM
T7 R BB B AT 4 43 BRI 3o PRy 1 B %
N TEBEREA S A R385, G4 i) SYM J7 8 1 43 %)

* 269 -«






HRIE ACRH-METISEREA B shERE SVM
aEGSEE L, #Eid FCM Bkt RGBT B3, 7]
BRI ga A, S r R AGREM A%l FXITE
Tt BB LT R B ML SERCR | B A AR AR 3
TARGFHIAE, LS X FRERBEER, W A 3h50hE
RHEG BA TR — L BB

2 % X B

[1] Ohlander R,Price K,Raj R D, Picture segmentation using a re-
cursive region splitting method[ J]. Computer Graphics and Image
Processing,1978,8(3):313-333

2] #ag, TaB, THE ETREMRN EEN FCM 26 H
By EVERLT ) HHEHRE, 2009,36(8) : 281-284

[3] Tremeau A, Borel N. A region growing and merging algorithm
to color segmentation [ ] ]. Pattern Recognition, 1997, 30 (7);
1191-1203

[4] Fan]J,Aref W G,Hacid M S, et al. An improved automatic iso-
tropic color edge detection technique[]J]. Pattern Recognition
Letters,2001,22(13):1419-1429

[5] OngSH, YeoNC, LeeKH, etal. Segmentation of color images

using a two-stage self-organizing network[J]. Image and Vision
Computing, 2002,20(4) : 279-289

[6] Vapnik V N. The Nature of Statistical Learning Theory[ M],
New York: Springer-Verlag, 1995

[7] Yu Zhi-wen, Wong Hau-San, Wen Gui-hua. A modified support
vector machine and its application to image segmentation[ J].
Image and Vision Computing,2011,29(1):29-40

[8] Pabitra M, Shankar B U, Sankar K P. Segmentation of multi-
spectral remote sensing images using active support vector ma-
chine[ J7]. Pattern Recognition Letters,2004,25(9).:1067-1074

[9] Genton M G, Classes of kernels for machine learning:a statistics
perspective[ ] ]. Journal of Machine Learning Research,2001,2;
299-312

[10] 3kAl, B, —# 3R Gabor /MNEMSSER BT ] &
B B 2£4) 5 2010, 15(2)  247-254

[11] Fowlkes C, Martin D, Malik J. Local Figure/Ground Cues are
Valid for Natural Images[]]. Journal of Vision,2007,7(8):1-9

[12] Shi J, Malik J. Normalized cuts and image segmentation[ C] //
Proceedings of International Conference on Computer Vision
and Pattern Recognition. Washington: IEEE Computer Society
Press, 1997.731-737

(8% 229 7O

[11] 3. Geit2 S HSRA R LML bt AR AR, 2000,
96-105

[12] Kennedy J,Eberhart R. Particle swarm optimization[ C] // Pro-
ceedings of the 4th IEEE International Conference on Neural
Networks (NN 1995). 1995:1942-1948

[13] Ling S H,Lu H, Leung F H F, et al. Improved hybrid particle
swarm optimized wavelet neural network for modeling the develo-
pment of fluid dispensing for electronic packaging [J]. IEEE
Transactions on Industrial Electronics, 2008,55(9) :3447-3460

[14] Dos Santos Coelhol L, Herrera B M. Fuzzy identification based
on a chaotic particle swarm optimization approach applied to a
nonlinear yo-yo motion system[ ] ]. IEEE Transactions on Indus-

trial Electronics,2007,54(6) :3234-3245

[15] Sekanina L, Torresen J. Detection of norwegian speed limit signs
[C]//16th European Simulation Multiconference on Modelling
and Simulation (ESMMS 2002). 2002 : 337-340

[16] #% K. Matlab 72 B R34 SR Bh sy nz 1T 45 B, 2009
(14):224-225

(177 Fk, FER. 2T a0 B R aAs R Br sk U Lk
Be2LA M ARBISER 2011, 32(6) : 689-694

[187] Torresen J, Jorgen W B, Sekanin L. Efficient recognition of
speed limit signs[ C] // 7th Intelligent Transportation System
Conference (ITS 2004). 2004 ;652-656

[197] Chen Ze-zhi,Pears N, Austin J. Road vehicle classification using
Support Vector Machines[ C] // IEEE International Conference
on Intelligent Computing and Intelligent Systems (ICIS 2009).
2009.:214-218

(L% 248 7D

[2] Wu Chen-yu,Zhou Jie, Bian Zhao-qi,et al. Robust Crease Detec-
tion in Fingerprint Images [J]. IEEE Computer Society Confe-
rence on Computer Vision and Pattern Recognition, 2003, 2.
505-510

[3] Bazen A M,Cerez S H. Systematic Methods for the Computation
of the Directional Field and Singular Points of Fingerprints[J].
IEEE Transsactions on Pattern Analysis and Machine Intelli-
gence, 2002,24(7) :905-919

[4] Ratha N K,Chen Shao-yun,Jain A K,et al. Adaptive Flow Ori-
entation-based Feature Extraction in Fingerprint Images [ J].
Pattern Recognition,1995,28(11):1657-1672

[5] Hong L,Wang Y F,Jain A K. Fingerprint image enhancement:
Algorithm and performance evaluation [J]. IEEE Trans on Pat-
tern Analysis and Machine Intelligence, 1998,20(8) . 777-789

[6] Kamei T,Mizo M, et al. Image filter design for fingerprint en-

hancement [ C] // The International Symposium on Computer
Vision (ISCV’95). Coral Gables, Florida, 1995:21-23

[7] Sherlock B, Monro D. A model for interpreting fingerprint topo-
logy [J]. Pattern Recognition, 1993,26(7):1047-1055

(8] FEEE. MBS, HRE BT DSIEHER NS ERIEF
#0170, H ML, 2003, 26(7) ; 887-892

(9] £&/NE,THF,F . EROPRET W80 HE R
H: (] BR KSR, 2003,39(4) :476-482

[10] Castleman K R. 3 E b8 [M]. KENI, 4,3 L5 . BF
Toll AR, 2002 256-278

[11] Oliveira M A, Leite N ]J. A multi scale directional operator and
morphological tools for Reconnecting broken ridges in finger-
print images[ ] ]. Pattern Recognition,2008,41:367-377

[12] 34, T4V, BEET. HEE R IE 5HE W HE— Visual
C+—+5 Matlab LI [ M. Jb 5. ARER S H R4, 2011, 210-
225

s 271 »



