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An Improved Image Segmentation Method Based on Fuzzy Clustering

LIU Hua-jun REN Ming-wu YANG Jing-yu
The Computer Science Department Nanjing University of Science and Technology Nanjing 210094

Abstract  An improved spatial relation constrained FCM algorithm is developed in this paper the spatial neighbor relation
between both pixels and between pixel and regions are defined and the spatial relation matrix between pixel and regions has
been constructed. This matrix is constrained to the partition matrix of the classical fuzzy C-Means clustering FCM
algorithms and the spatial relation constrained FCM algorithm is formed. This algorithm can automatically segment images
with fewer parameters comparing to other algorithms of this category. Many experiments are conducted on the avenue images
in which the road intensity is inconsistent and the results show that our segmentation algorithm has better performance to
object’ s consistency for road images with shadows.

Keywords image segmentation fuzzy clustering spatial relation constraint

FCM * C- possibilistic C-Means
PCM °
1
6
Karmakar
C- fuzzy C-Means * Dzung FCM
2005-03-21 2005-09-27
1978 ~ 2002

E-mail huajun. liu@ gmail. com liuhj@ njust. edu. cn



1313

9
FCM 1 >0 V-
Yannis vV, v, V. [=1
FCM 2 U’
I - d' iy
6 wi = { X)) vie 2
1=1 it
1 1 1 l
dilzo /Lilzllu“i/f:O k=1
3 Vl+1
. ! m
My X
+1  _ =1
FCM v’ - . 1 m Vk 3
Gour  Yannis =l o
4 VoV e i<l
I=1+1 2
FCM
FCM
7 Dumn Bezdek
: ) , 3
X - xl x2 xn ER/LXP c
X x, k ik
U= p, eR™
@Mike 01 Vik
VTu, =1 Vi
®0<Z/~'Lik<n vk
C-
U V ']m U V
4-6
noe FCM
wind, UV - L
2 2w FCM
U= wi, D-~®
V= » v. eR™ ¢
me 1 o m =1 C-
C- Nikhil
m 1.5 2.5 m =
) 8
i x; k Vi I P T !
dig=llx;=villa - I A
1
Vp p el tiP;Pj =lx, —x; 1 + 1y, =yl

FCM



11

1314
p; p; p; p;
d p; p;
d P, p; P, p; > a Gour  Yannis
2 Vp, el
¢.clI p; G,
N,
Dp[ Ck :z eXp _dpipn 4
n=1
pi Ck D pi Ck
N, C, p,
n
p; C, D p,
C, D; C,
9
|
n p; C, « 1 i p; = p? p?
N, pwxy el RGB3
2 X Y P, D
wp C
D p, C, dp.p; = |pi-pll.=p8Ip!-p'l+
B.lp’ —p!|+Bs|p! -p]
Bi B, Bse 01 By +B, +B; =1
3 3 p.el c.clI
Yy 01
w p; C, p; G,
10
wp C = N, xD p; C,
TS e BB B
— k i k FCM
w p; C, m=2 B =0.02
B, =0.03 B,=0.95 1
Uspatial — M pi Ck l FCM
1b a=0
FCM 1 ¢ 1 d 1 e
1
FCM
Unew — 1 -« X U +a x Uhpilli‘d] “ ”
ae 01 U FCM

Uspatiu]



W’W ;7 “!u
il

Sl

c

2
Fig.2 Performance comparison of our algorithm with

traditional FCM algorithm
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Fig. 1 The segmentation result of our algorithm on varieties of

spatial relation
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