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Abstract:  An algorithm for color image segmentation, based on color and spatial information is proposed in this
paper. First, color quantization is performed on an image based on the proposed color coarseness metric, and then an

incremental region growing method is exploited to find the spatial connectivity of pixels with similar color s to form
the initial segmented regions. Second, the initial regions are hierarchically merged based on the region distance
defined by the color and spatial information. A criteria is proposed to decide the termination of the merging process.

Finally, the erosion and dilation operators are used to smooth the edges of the segmented regions. The experimental
results demonstrate that the color image segmentation results of the proposed approach hold favorable consistency

in terms of human perception.

Key words:  image segmentation; color coarseness; color quantization; region growing; region merging; edge;
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Fig.1 Color divergence curve of the image
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(b) Segmentation result at point ¢ on the divergence curve
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(c) Segmentation result at point a on the divergence curve (d) Segmentation result at point b on the divergence curve
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Fig.2 Comparison of segmentation results according to different points on the divergence curve
B2 BEBEME EHARBRESINSEIER
B 2 MERTUENE a 2,k +J, BEIRDMENNEHERRHEE D AR ¢ mEILE 55
FETREH ML EH.
1.3 5 BIWEHER

AU LB TRISUR, BATE A SR MM S S B R BT
1. RERAGHCHREERECHERLEAE;
2. fEH VQ #ATHIRE L,
3. ERAME A KA KSR B &R EIIEE 2 51
3.1 WEE 202 Whme XF R FRE;
32 TR M FRES S B/ K AVIEEE r,n,..0r )
3.3. HMEAEKTE While (FERBRSHBE)
{
HHEERFREHBK LFTRE p;
For (i=0;i<K-1;i++){
E#HES p FEBEENKE, BB HX RS &
WEp KRS Ak
t
WIEE 202 ThM& M EECLE KN HAH EBENE R LT ERH KR F XK,
TR F R AT RO A R, W X FE T f T KR R — AN F R RS K++;


http://www.cqvip.com

D000 http://www.cqvip.com|

R FoRHERSREFTANELHYERRSF L 527

}
34, BB R K MRS BIR AKX R RAG;
4, MEYVHSEIX B RIMERRTHREXRE HF
4.1 WMAEE K VIR 2 3IK SR B R H K8 X R(K&RAG),
4.2, &M For (i=0;i<K—1;i++)
{
R TREK-DM XA, &I LATEB R /DI X,
BHBINFXENFEYNEBREHFEHXRZAKNSEXFR,
RIBEBRBREBE WL, b, +J, ERR/PERF 1S H, B0 785,
}
43, Bl -E HE BN o EIXK
5. ARSI, Brhe PR o8 K r b g o R iR R R ER R 3 A
BERNE X .

2 SKEHHTEE

ETERE3 P TALSEMNER. ACRBOEIENE R, K-mean il Jsegt ko 814 2.H
AEXNERGETRETRNBRERE . TE P WA X R ALK RIGME, 284 R EBRES AN
B UEEE MR, RIET AR BT R G ZE B2 A X2 7K BE 035 E 2N,
BT & P ENE 3@FIAHARERT BRPHIREEN—AFE L PR X 8, A T8
ERE 3O SEIRT A EEFEAMNMUAETE M K-mean F Jseg % REUE 3(c)
HE 3 OFIT)RAEFEZEELEE R AREEFCETHSNS BANSERKE,

ST E 3(e)FinNER K-mean HEHWER TREAEENS EPNETERRRRH X ERABNEM
FEEBASHERER I XBEBBAEEL XN T Jseg MiZRARXEEKEEEMNTEH —B#E LG,
HideM FREANSEREHU S FEPN— A FREZ P AEERFTNEEER R H IS EHERH
T8 BRE A SUHR U i 2 X i A K, T AT DA 43 (1 o FR o P A T G X LR 7 O A e R L i
ZERBPNATHIEEH I THERBREBTEAEGENFENGER.

AT EBHEN SR G R A ER T A LR 19533 B 15 FE (Berkeley 2031 B 4 25 )U VR 4 & Bk R4 7
AN EGEPREIEERT 100 BEERKHITLR SEERITHHEIREN 122%,&TF Jseg H LK
14.5%F K-mean 5 E(K=8)] 24.3%.B 4 P H|ET — L REHMNEF ULAFEZN SIS RS AN EMSE
ZRFZTHE P E 4)FE 4b)KE 1 T2 Berkeley 2 EIBEER AT HBIMNER,E 2 ITREHENS
FEER).

3 % it

BY-SRARKNFERMTE TR ALRENIHEEN T LEZFIENRABRARAAR
FRAFBR AT AR EARBERKATRAEL B GRAT,WAE EXEAHFRNE+2ER LR
KABEREANAERARFN BN EL2RERTUATETEXRNAGRR. ETHRNERNES
g

FERRE LD, TS BRSO EFERATES 2R RS8R —PriEs.


http://www.cqvip.com

D000 http://www.cqvip.com|

528 Journal of Software ¥AHFIR  2004,15(4)

(a) Segmentation result by hand (b) Segmentation result by proposed method
(a) AT4EIR%R (b) AXHENLER
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(d) Segmentation result by Jseg method

(f) Segmentation result by proposed method
) EXHENGER

"

(g) Segmentation result by X~-mean method (K=6) (h) Segmentation result by Jseg method
(g) K-mean HiLEH 5 4 R(K=6) (h) Jseg HHEM S BG4 R
Fig.3 Comparison of segmentation results
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(b)
Fig4 Comparison of segmentation results by proposed method and by hand
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