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Color Image Segmentation Based on
Edge Salience Map and Region Merging
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Abstract

In this paper, an image segmentation method which is based on edge salience map and region
merging is presented. The edge salience map is calculated by combining a texture edge map with a
color edge map. The texture edge map is computed over multiple spatial orientations and frequencies by using
Gabor filter. A color edge is computed over the H component of the HSI color model. Then the Watershed
transformation technique is applied to the edge salience map to find homogeneous regions where the dissimilarity
of color and texture distribution is relatively low. The Watershed transformation tends to over-segment images.
To merge the over-segmented regions, first of all, morphological operation is applied to the edge salience map to
enhance a contrast of it and also to find the mark regions. Then the region characteristics, a Gabor texture vector
and a mean color, in the segmented regions is defined and regions that have the similar characteristics, are
merged. Experimental results have demonstrated the superiority in segmentation results for various images.

» Keyword : Zi2} ¥4 2sH(Color Image Segmentation), 7M1 ZE{(Gabor Filter), Z4l ST
M(Edge Salience Map)
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Fig 9. The final results on image segmentation

W?ﬁwmﬂﬂrﬂ1dowmibﬂﬁwc#ammaaﬂmﬁ&mea%ﬁnﬁmwmﬂﬂ%%%ﬂ%@mmae
7OE‘uAlg.wauﬂmﬂqo}iuoﬂagmmﬁﬁft#;oo;oow‘mvlwmA ﬂlru;oquu;o‘.%om_liv\:ﬂAoth.M_r
_— ~ L ~o B o g o EO EO O © Bopk #m o mo go D T s W
P BT R e e o T g B L Zo T B oo Mo T
PGSl g =S g am g R0 ET T I R KRy B KE T T KT o W
C/\Mﬂdl‘_._.o‘_lryli;onf = — o 0 oy X . (3 3
o Sl W o dﬂ/\Ao,mﬁMﬂl,mﬂooomo1o]ooQ|_6Q._J7-o1__6] ol T i ol
Ew_wmﬂr.9%%éiwwﬂmﬂdr.mo%mﬂﬂﬂﬁ m.mqﬂanﬁmﬂwﬂwmmw%%?%%%%
L i RN o Bodl A ol AN A e R TR
o NCR RN R S S N RN - SN o i)
"X N B o %O T E o= XM R L EAso_aannge,mﬂﬂ S ™o
H ¥ a 8 mep Xz R g #@ PO0LI" cailrepagr
Al SrdSpe sy @PlaE e BeXere® treg-  Thilss o
il W%%%ﬂrw%ﬁm s %aaw%ﬂﬂwwﬂa%ﬂﬂ@mﬂm BEpF AL E
i To — —_— e _— = —
: %%E&@%@pgg%é@d%aaLA%%iaEMEW%wV.# TE TS
<M I - S e R - S eﬂqATé‘_éem‘_imﬂ mAmmiunnu_xﬂduLamﬂ,l.w
..WwomwafmﬁmhgmﬂouWwdﬂhm.ﬂuﬂlﬂamﬂﬂm.ﬁmLtQO#LQQWWTMOWMMMMORHMAMHO
= &Mﬂﬁ%ﬂﬂﬂ@%%é%m%mmﬂ,@7oﬂwgaaﬁmwurﬂ@ﬁ@@.%%nﬂ%w@n%
jor Or o o G Homn = — mo o [ =0 N
MEMMEMH_T#W@MMJmamonm9#ﬁmﬂowf,w_/mmoOL%M%ﬁe%mewﬂ%%m%w%HMM_JN
R B;o\.r,ﬁc ‘lq,@u zt‘ol,lmmuo.l e ol — ~o }LBL_r __o.w
2B AT TN R BT IR g iy RR SRR e wb T
R R T AR N B R i Sy SE e ol B

0 = ; — om .
P e W R Ew o e G T xR B L ngh s
b B S - B g s R - - TN N o i IS
e R R N o S - S I - -l B g %ﬂ%oowﬁ
oW W E R ROT R ST o5 m Mor oo R ST Tl R T e

04, K=4

U=0.05, Uy

L

-

Szl

a

14
Aol

7l BEYE 9

ek gl



112 wE A FE RS WOGE(2007. 7))

aPn =22 ARtk WA 94 ddon 94
$RE A A S $9T e U=0.1, U=04,
=4 9 §=39] 7B Bl Apdo] F2 AHgEA A9l
BUe gen ok At 29 frba) U
ol ¥ wRdAE T Ad FPL B HUL 53
el SelelE AR, Telm o) e A
A% DALE 00322 AP o] YA da =
He 27 9% 2 Avel 2 %S v Dok ghol
4355 39 BHE o] AR (3Y 10)e )
7l B4e A DA Nele] me 27 94 B A
(Watershed Aghelch, 7h @23 3A 99t Bt 7
A G3E BYN] AF A ok 082 Agsdon
o Urel B SAE 2 B B fAkEE 247 40
3} 9z Aged

(d) Mgzt 0.04

021 10. 0P @ AEol e gat 2 2ot
Fig 10. Segmentation results by changing threshold value
for the marker regions

7hl WEE Abgt
A S }7}_0};_;_ stk 7 geE

A8 $43) 9dd Bo] AgEE PHomA 99 g
PRUABENA
T 2AYE wA b 29 e Bt 99
Aol £ 2 BE1E Agdlel Jh 2HYY 39S

sttt ol 94Ee duAE o%L?é}i’%1 A 9]

mlﬂ N

BANME F& fom FTAHAT AA i B gA
o] AN E HlmA @2 ghew x Y

Atk ESM 93o2RE AR 9% 28 23 AP
913 Watershed W8 Agalglet] ol Yukxoz 3}
o ¥E At JepeR o) dldsh] s 99 U
u_% Eﬂ/\;q ul 5,’—__}3]- E}] H“Ei% g*ééj?_ o]—‘é:—g] %/\]'E
o wgl o F9E W ¢ Y= sy} dxyq &
3 WEE Jh B2 E Algslel Edse Behs LAB
%F/} Skl A9 —lﬂﬁ %alw Abg3lGITh B m=RoA A

9o el P S ALgSAAT i
PYS AgFoRA B 28 FFET FPNL 5 9
& Zolt}, EG ALE WHS 7o Ao T o
U Qe ANE FEE 5 UES G5 A7 dgoltt
ZADE8
(1) 24, 3%, "MPEG-T 7ure] 94751 245
Ea; HA 9 R, AREPRE R AL08 1

o 1y

. pp. 73-84, 2005

(2) N. R. Pal and S. K. Pal, "A review on image segmentation
techniques,” Pattern Recognition 29, 1277-129%,
1993

(3) Y. Deng, B. S. Manjunath, and H. Shin, "Color
Image IEEE  Conference on
Computer Vision and Pattern Recognition, pp.
446-451, 1999

(4) B. S. Manjunath, C. Shekhar, and R. Chellappa, "A

New Approach to Image Feature Detection with

Segmentation,”

Application,” Pattern Recognition, 1996

(56) A.C.Bovic, M.Clark, and W.S.Geisier, "Multichannel
Texture Analysis Using Localized Spatial Filters,”
IEEE Trans. PAMI, vol. 12, no. 1, pp. 55-73, 1990

(6) J.G. Daugman, "High Confidence Visual Recognition
of Persons by a Test of Statistical Independece,”
IEEE Trans. PAMI, vol. 15, no. 11, pp. 1148-1161,
1993

(7) B.S.Manjunath and W.Y.Ma, "Texture Features for
Browsing and Retrieval of Image Data,” IEEE.
Trans. PAMI, vol. 18, no. 8, pp. 837-842, 1996



(8]

(9]

”

B.S.Manjunath et al., “Introduction to MPEG-7,
John Wiley & Sons, 2002

T.Shioyama, H. Wu and S. Mitani, "Segmentation
and Object Detection with Gabor Filters and
Cumulative Histogram,”, Int'l Conf. Tmage Analysis
and Processing, pp. 412-417, 1999

AXKdJain, N.KRatha and S.Lakshmanan, “Object Detection
using Gabor Filters,”, Pattern Recognition, Vol. 30
No. 2, pp. 295-309, 1997

1494, "ExA AA ATl ket A 94 B, 32
Tt =73 A126¥, pp. 159-168, 2005

A. K. Jain and F. Farrokhnia, “Unsupervised Texture
Segmentation Using Gabor Filters,” Conf. on
Systems, Man and Cybernetics, pp. 14-19, 1990

L. Vincent and P.Soile, “Watersheds in Digital Spaces:
An Efficient Algorithm Based on Immersion
Simulations”, IEEE Trans. PAMI, pp. 583-597,
1991

P. De Smet, P. Pires, “On the Implementation of a
highly optimized rainfalling watershed algorithm”,
Proceedings of the VLBV99, pp. 101-104, 1999
Roerdink, J. B. T. M., and Meijster, "A Segmentation
by watersheds: definition and parallel
implementation”, Advances in Computer Vision.,
pp. 21-30, 1997

Soille, P., "Morphological Image Analysis: Principles
and Applications”, Springer-Verlag, 1999, pp.
170-171




