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Textural Defect Detection Based on Fuzzy Label Co-occurrence Matrix

Z0U Chao, ZHU De-sen, XIAO Li
( Department of Control Science and Engineering of Huazhong University of Science and Technology, Wuhan 430074 )

Abstract In the texture image, the imperfect part is denoted as defect. Texture is usually depicted by a gray-level
distribution along with a certain spatial interaction. Thus, gray-level co-occurrence matrix (GLCM ) is an appropriate
candidate to depict texture because of its capability of blending spatial interaction with gray-level distribution. However,
GLCM is considered as deficient in discriminating the normal and abnormal parts of texture, and in computation efficiency
as well. In order to overcome these drawbacks of GLCM, a method of fuzzy label co-occurrence matrix( FLCM) is proposed
to detect the textural imperfection. In this method, textural features such as the probability density distribution of the gray
levels, the intrinsic dominant orientation and periodicity in the texture, are extracted firstly to set some key parameters of
FLCM, and then all gray-levels are classified into several textural tonal classes in a certain rule; the fuzzy membership
degrees of each gray-level to each tonal class are computed based on the corresponding posteriori probability, finally the
FLCMs are calculated and some simple features are extracted from the FLCMs, and outlier detection is applied to
discriminate imperfection from normal texture. It is proved practically that this method is simpler and has better performance
in detecting textural imperfection than GLCM.

Keywords textural defect detection, fuzzy label co-occurrence matrix (FLCM ), fuzzy membership function, gray-level
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T RRKERAFEEFEU LSRR, A
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3 BMEMNLEERE

3.1 wEEAGER
Xt K 2 B0 R I F) 0 2 IR AR OR 5, AT R AT

2 f(x)= ¥ P(XeD,) -

LIBVERZ 48038 F 13 (dominant textural tones)
Pl—Eas X RESAERY MR, X BHEA
g EEEICH D (1<isK) , Hd K ZEZROHA
FEFNHE, BN ENEAREREMHE LR
M—AESHH N, 07) , Hoh p, RREGH D,
M¥ME, o BRHETE, WRHERNBEBEEE
B—ESRIAR X, e BRI MEERE .

v P(X <x)= ZK‘P(XeDL) -P(X<s=x|XeD)

dP(X<x|X e D))

dx
LS K . (x-p;)2
= P -f = L . 202 2
; i) ; J2To, ° )

Het, P, RORBILER X BT D, (1% BHEE,
X Po= 1, fi(x) S5 i P U R 4 O

o B2 K =3 B 5 ar ER G 8RB
HTHIGRERERBN A, FEX (P, 0.,
o) (IsisK) R K #5743, BUREBERFIL
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BEE()AENTHEMXR:

H(x) =P(X, = %) = fj:':f(u)du

~f(x):[(x+0.5) - (x-0.5)] = f(x) (3)

Ptk ] DU i R B 7 B R 2800 = (K,
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R f(x,0) SHITE H(x) ERE E B/MYFRIE:

L-1

g = aggminE = azgminz [A(x,0) -H(x)]* (4)
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Fig.2 Gray-level classification of case Fig. 1
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Fig.3 Fuzzy Membership function of case Figure 1
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S Y M, (I(u,0)) M, (I(u,,2,))

r

fFLCM(m7n) =

(8)

He M, (I(u,,0,)) BARBEA(u,,0,) WBRME

Hu o)X FHEm NMEERWREE,r —1H—

HHF, (u, —uy,v, -v,) =(d,,d)B( -d,, -d),
3.5 BERIZ R It 5B B R AR AE

WPRE 20 (d, , d,) T {75 2k A: 56 B BE 45 X Jif

20 F Y 3 7 1 AR O AT AR EE AR K BE 4 4y K

T AR R 8 R BT AR I G A M 2 N e A AR R,

A SRR AE Fy,, (T 4 WDE {83 white defect
emphasis) | B & SR REAE F,,, (T /8 BDE LR
black defect emphasis) S0 — B HFIE Foon (T A
CON {3 consistency) ;
_ & fFLCM(N ~1,n)
FWDE_Z[1+(N—1—n)2] ©)

n=0

< i (0,n)
Foo= rLem \Ys 10
BDE ~ +n2) (10)
N-2
qucm(m,m)
Feon = N-':'I N2 (11)

2 szLCM(m’n)

m=lm=1 neEm

Ho N=K+2 AR, Fop RMEHERER
HEL, B (9) R A 4 BF GRS 24 Hh bk 2 1R 75
T s F oy R E B S EFHI, AKX (10) Rk
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BRI AL LR ZMSEN AR L TEZ
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EXMKERGEIZE,FLCM — & XS
¥, m(d,,d,) sy uE N M R B ok B5E B RE A
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| - [FRAREA R BZ R ER,
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Fig.4 Results of diagonal and tabby texture detection
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