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Fuzzy Image Interpretation Based on Genetic Searching

QIAN Yun-tao, WANG Qi

(Department of Computer Science and Engineering, Zhejiang University, Hangzhou 310028)

Abstract Image interpretation is an important part of computer vision, which is related to many fields such as
image processing, classifier designing and logic reasoning. In this paper, genetic searching based two-directional
reasoning is discussed. The algorithm consists of two steps. At first, the fuzzy memberships of classification is
obtained by fuzzy classifier based on the statistic/geometric features of segmented regions, and a fuzzy graph used
for effectively representing interpretation information is constructed through prior rule-base concerning about
spatial relations that is acquired from statistics or experience. At second. genetic searching algorithm is used to
combine the above two types of information, and the optimistic interpretation is achieved. In order to decrease the
computational cost and increase the possibility of getting optimal solution., a new crossover operator of genetic
searching is proposed that is based on non-random graph partition. The experiments show that genetic searching
based fuzzy image interpretation is powerful for the regions that include one or more objects. This method is an
improvement over the one-directional reasoning method based image interpretation such as probabilistic. evidence
and fuzzy reasonings.

Keywords Fuzzy graph, Genetic searching, Image interpretation, Spatial relation

(D ;2

(TKLJ9901); (19990119)
:2000-12-155 :2001-03-19



219

7

s Cix' -

_ 2y
L
s

is]

/
Bayes
E , G=(V,E),
Lo
vo, 0, (0<<i<j)
4 ’

e; = Ad, d,.d,r}
X — Xy dy

[varY)

o7

N

’
’
’
[4,5]
’

(D

=y — yi3d = Nd+d;

2
s M
Ve
3
[6]’
3.1

(51,

e = {xrs sy y, )
’
*
b
H
b
*

f= Ey,k/l,k

Hiw =

Jek
M + Fo
2
HYZFN3
i

)

3

4



(A

220
3.2
) (
/i P,
P=- gcac
230
=1
aM &
3.3
Vl VZ V ’ V:V1+V29
V] ’ Vg
(1
(2) )
V..
(3 a,
’ V1 ’
9, v,
Vl; (99
'Vl V'_).
4 3
0<<6<<0.5

B.
3.4
4
3.5
>) (D
(2)
(3)
20 ;@
(4)
5
(D
(2)
v,
(3)
4

2
10)
10
0.4:0.5¢:0.1,
3
2



221

ol

o

o

O, 0O, O; O, Oy O O; Oy Oy
(1 A A, Ay A A As A As A
2) A A, Ay A A As A A
3 A A, Ay A A5 As A A5 A;
4 A A, Ay A A A A A

Al AZ AS A’l A,1/A5 A6 Al AS AS/AG

Os

Oy

A
As
Ay
As

Asg

0.2 0.8
0.4 0.6
A As

2
6  225X150 2(a)
450X 450
(D [8]
. /
,@ N6
NG NG)) .
2 (9] 1D3
/ .
(3)
2(b) 2(b)



222

(a)
2
, /
b
’
/
’
b
b
’
b b
b
’ b
b
[6]
b b

Dillon C, Caelli T. Learning image annotation: The CITE
system[ J ]. Journal of Computer Vision Research, 1998,1(2):
90~121.
Matsuyama T, Hwang V. SIGMA: A knowledge-based aerial
image understanding system [M]. New York: Plenum Press.,
1990.

[M]. : . 1995.

| R R W mw
ey B o [ e

(b)

Kumar V P, Desai U B. Image interpretation using bayesian
networks [ ] . IEEE Trans. Patt. Anal. and Mach. Intel. .
1996,18(1):74~77.
Cross A D J. Inexact graph matching using genetic searching
[J]. Pattern Recognition, 1997,30(6):953~970.
Goldberg D E. Genetic algorithms in search. optimization and
machine learning[M ]. Reading, MA: Addison-Wesley, USA,
1989.

. . [M]. : s
1995.
Qian Y T, Zhao R C. Image segmentation based on combination
of global and local information[AJ]. In; ICIP’97 [C ], Santa
Barbara, CA, USA, Oct. 26-29, 1997:204~207.
Qian Y T. Xie W X. Constructing fuzzy neural classifiers by ID3
algorithm [ A J]. In:ICSP’96 [C ], Beijing, Oct. 14-18., 1996
1292~1295.

O 1968 . ,1996
,1996 1998
,1999 2000
Concordia
30
1970 \ ,1997
,1992

1998





