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METHOD FOR IMAGE SEGMETNATION
BASED ON ROUGH SETS

LIU Hong-Jian, LIU Yun-Cai
(Institute of Image Processing & Pattern Recognition, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: A method for image segmentation based on rough sets theory was presented. Objects in the clustering process of-
ten have similarity relation instead of equivalence relation. Rough sets theory was applied in similarity relation to solve clus-
tering issue. In general, clustering results are easily corrupted by noises. In order to decrease noise disturbance, maximum

membership principle of the boundary points and roughness are defined. Clustering evaluation function was presented on

this base. The method provides us a new viewpoint on processing image.

Key words: rough sets; image segmentation ;indiscernibility degree; maximum membership principle; roughness

51

i1

FLAEHD R — R R B A b BB RO PE AL AR
B YRS T A" BB U257 0 Ab BRI |
AABESMHATEER , FNPEABR TR,
BRETERRE AL RREHEHRNEE
AR, MRS A R RV OE SRR
Z| i AN T S R

HEE A KBRREFE, o K-PHE
ISODATA # :, Hierarchical Clustering Method, Na-
ive-Bayes , Fuzzy C-means'>™' % E FHNHHER
KHENRAZ R, Bl R BOUE AT LB
@J[d]‘

FERERE S, B THREZ B RBFENEH
L, AR LM X R BB Z B R B RS 3K

W B 38:2003 - 07 - 14, B H 5 :2004 - 05 - 24

P, AW e, IER T TRXMIER, FTLXS
KRR 5 Z MRS 1 TSN AE. T
R ERRMRMEFM X ARREE, X T MU
FKAMAKEG. AT BHX R, EAR RS T
W F AR RR BRI, RIS X TR K
HRBERELHEDT SRR, ARBIBRT
XANRIEE. RS T AN AT S SR RS, AT LA
ARHITRE. FEER LA d T REHE K
o KA. FERRS — RO POl BT AR B R RS R A
FEGE, 8 TARERL T LSRR T
TTERARIE.

1 REIR

1.1 ETFRNERABERE
Sty i T R R RO X

Received date: 2003 - 07 - 14, revised date: 2004 - 05- 24

EEMA:XERE1977-), B, IWARFERA. BT 20 8 K R AL 2S5 8RB I T SO 2 0. B BRI 1 LAR B, BRI B

SHEBRALHE.

A LA 5




460 5k 5 B K B E R 2B %

<
———

i T A NV R N - )

1 Bl PR R

Fig. 1 Clustering results in example 1

- N W o WU N3
[ A T

B2 2 hiaEER

Fig.2 Clustering results in example 2

EXLRARE U= 1x,%, x| ,JWEXL U
EMXRRK:R=1X, X, X, | b
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ZHHREES BRBEX THRR 51, 2]
FARR T — LRI,

HTHEORAWER , BE T TEX:

X 4 (Gh AR EBORRR R ) B g 2 X 2
ﬁ%@]ﬂlﬁn‘ﬁ%%% §A1 ,Az ,'“Am} ,K[P AE %Hﬁ } Yl ’
Y,, Y| IR B SR A, AN A X RE
T Y, WORER:
card(R™ (A,)) NY,) = mjax(card(R' (A)NY)),

je [1,t]. (4)
RIEE N 4,133 L AHR B -
EXS:WETEX 2 BRALRSESNIA,

Ay, A N WEEX 4 BB RRT Y, 3 A, #9H

BB K
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= Xy ,00, %6 05,80 | » M T card(R™ (A,) NY,) >card(R™ (A,) NY,)
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Table 2 Data similarity degree
s(x,1)) *) x2 X3 KK s i3 %7 *g *9 %10 all 12
X 0 0.1672 0. 2355 0.0811 0.2014 0. 2895 0. 0549 0.2434 0.2198 0.1099 0.2139 0.2613
%2 0. 1672 0 0.1718 0.0974 0. 0549 0.2197 0. 1461 0, 1099 0.1945 0. 1442 0.0487 0.0974
%3 0.2355 0.1718 0 0. 1643 0.1296 0. 0549 0. 1820 0. 1006 0. 0487 0. 1297 0. 1945 0.2255
X 0. 0811 0.0974 0. 1648 0 0.1220 0.2198 0. 0487 0,1623 0,1612 0, 0648 0. 1461 0. 1948
x5 0.2014 0. 0549 0. 1296 0.1220 0 0.1718 0. 1672 0.0549 0.1621 0. 1461 0. 0648 0. 1006
X 0. 2895 0.2197 0.0549 0.2198 0.1718 0 0.2355 0. 1296 0.0811 0. 1820 0.2353 0.2593
% 0, 0549 0. 1461 0.1820 0.0487 0.1672 0. 2355 0 0. 2014 0. 1648 0.0549 0. 1948 0.2436
g 0.2434 0.1099 0. 1006 0. 1623 0. 0549 0. 1296 0.2014 0 0. 1442 0. 1672 0. 1099 0. 1296
%9 0.2198 0.1945 0. 0487 0.1612 0.1621 0.0811 0. 1648 0. 1442 0 0.1099 0.2255 0.2620
%0 0.1099 0.1442 0.1297 0. 0648 0. 1461 0.1820 0. 0549 0.1672 0.109 0 0. 1903 0.2375
X1y 0.2139 0.0487 0. 1945 0. 1461 0.0648 0.2353 0. 1948 0. 1099 0. 2255 0. 1903 0 0.0487
Xz 0.2613 0.0974 0.2255 0.1948 0. 1006 0. 2593 0.2436 0. 1296 0. 2620 0.2375 0.0487 0
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Table 1 Data attributes
U at. 1 at. 2 ait. 3 ait. 4
% 0.2 0.1 0.1 0.2
x5 0.3 0.4 0.2 0.5
3 0.6 0.2 0.5 0.3
x4 0.3 0.2 0.2 0.3
x5 0.4 0.4 0.3 0.5
g 0.7 0.2 0.6 0.3
2y 0.3 0.1 0.2 0.2
g 0.5 0.4 0.4 0.5
ER 0.6 0.1 0.5 0.2
%o 0.4 0.1 0.3 0.2
E 0.3 0.5 0.2 0.6

X2 0.3 0.6 0.2 0.7
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