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Fabric defect detection based on structural similarity and
template correction

YANG Da', DI Lan', ZHAO Shuzhi', LIANG Jiuzhen

(1. School of Digital Media, Jiangnan University, Wuxi 214122, China; 2. School of Information Science and Engineering, Chang-
zhou University, Changzhou 213164, China)

Abstract: Focusing on the detection of defects in textiles with complex periodic patterns, a fabric defect detection meth-
od based on structural similarity and template correction is proposed. The unit template size of the pattern is obtained ac-
cording to the periodicity of the pattern texture. Then, the image is divided adaptively. At the same time, template cor-
rection is applied to reduce the effect of misalignment between grids. In addition, an average template is established. The
structural similarity between all the lattices is calculated, and such similarity is observed in the pattern of the closure
packet and used to obtain the equivalence relation. Then, the clustering between all the lattices is performed. Further-
more, the detection of the defect region is completed using the proposed threshold segmentation method. Experiments
show that the proposed algorithm has better detection effect than other algorithms and significantly improves the preci-

sion ratio of the sample.
Keywords: structural similarity; periodic; template correction; unit template; automatic segmentation; similarity rela-
tionship; threshold segementation; defect inspection
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Table 1 Defect location results of thestar-shaped

pattern %
&I TPR FPR PPV NPV f
KB 097 002 031 099 030
iR SA'e 096 004 071 099 053
(TESe 079 002 034 099 029
Wi 093 001 039 099 04l
] 0.91 0.01 0.27 0.99 0.37
I 092 001 034 099 035

Table 3 Defect location results of the dot-shaped

pattern %
EIRE TPR FPR PPV NPV f
HREL 098 009 0.1 099 030

AL 0.99 0.03 0.45 0.99 0.53

B 098 009 032 0.99 0.56
Wity 099 010 050 0.99 031
(] 084 015  0.17 0.99  0.40
T 095 0.1 028 099 042

k2 EFELAYEBREMER
Table 2 Defect location results of the box-shaped

pattern %
EIRE TPR FPR PPV NPV f
B 098  0.02 028 0.99 0.22

HLAREL 0.99 0.14 0.34 0.99 0.49

T3 093 003 042 099 056
Wi 096 000 0.3 1.00 031
Tl 099  0.01 0.26 1.00 0.40
FEy 096 002 036 099 042
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Fig. 3 Several defect detection
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Table 4 Different algorithms for defect detection in the star-shaped pattern %
Hp TPR FPR PPV NPV f UNEIE=R S
0.71 0.00 0.39 0.99 0.54 AR
0.31 0.16 0.01 0.99 0.05 BB
o 0.32 0.02 0.11 1.00 0.05 RB
i 0.73 0.04 0.09 1.00 0.05 WGIS
0.01 0.00 0.00 0.99 0.15 ER
0.51 0.00 0.43 0.99 0.47 TC
0.71 0.00 0.47 0.99 0.42 AR
0.33 0.15 0.01 1.00 0.04 BB
i 0.43 0.03 0.08 1.00 0.05 RB
fi 0.26 0.07 0.03 1.00 0.02 WGIS
0.04 0.00 0.00 0.99 0.00 ER
0.47 0.00 0.39 0.99 0.42 TC
0.63 0.00 0.95 0.96 0.48 A
0.10 0.16 0.02 0.96 0.56 BB
. 0.21 0.03 0.13 0.97 0.54 RB
0.89 0.19 0.20 1.00 0.08 WGIS
0.38 0.01 0.57 0.99 0.29 ER
0.36 0.00 0.61 0.97 0.45 TC
x5 ANAEEX SR E QYKL NHR
Table 5 Different algorithms for defect detection in the box-shaped pattern %
Ry TPR FPR PPV NPV f NGRS
0.64 0.01 0.47 0.99 0.50 AR
0.04 0.02 0.04 0.98 0.03 BB
- 0.49 0.01 0.56 0.99 0.06 RB
i 0.64 0.08 0.14 0.99 0.00 WGIS
0.01 0.00 0.00 0.98 0.08 ER
0.66 0.00 0.61 0.99 0.64 TC
0.68 0.01 0.30 0.99 0.57 AR
0.08 0.02 0.03 0.99 0.04 BB
. 0.10 0.00 0.47 0.99 0.11 RB
e 0.02 0.01 0.04 0.99 0.00 WGIS
0.00 0.00 0.00 0.99 0.16 ER
0.38 0.00 0.52 0.99 0.44 TC
0.55 0.03 0.42 0.97 0.75 AR
0.08 0.02 0.08 0.97 0.41 BB
. 0.58 0.01 0.68 0.99 0.31 RB
0.99 0.14 0.15 1.00 0.05 WGIS
0.20 0.00 0.00 0.98 0.61 ER
0.72 0.00 0.61 0.99 0.66 TC
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Table 6 Different algorithms for defect detection in the dot-shaped pattern %
Hp TPR FPR PPV NPV f UNEIE=R S
0.43 0.01 0.66 0.96 0.52 AR
0.31 0.00 0.66 0.97 0.43 BB
0.22 0.00 0.66 0.96 0.34 RB
%G
0.39 0.19 0.05 0.97 0.10 WGIS
0.53 0.01 0.68 0.98 0.60 ER
0.48 0.01 0.57 0.97 0.52 TC
0.69 0.00 0.82 0.99 0.75 AR
0.53 0.01 0.58 0.98 0.56 BB
0.53 0.00 0.75 0.98 0.63 RB
5B
0.66 0.14 0.11 0.99 0.19 WGIS
0.80 0.05 0.27 0.99 0.40 ER
0.93 0.01 0.68 0.99 0.78 TC
0.83 0.36 0.94 0.98 0.88 A
0.64 0.03 0.75 0.94 0.70 BB
AL 0.66 0.02 0.82 0.94 0.74 RB
0.73 0.19 0.33 0.96 0.46 WGIS
0.85 0.11 0.50 0.97 0.63 ER
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Fig.4 Detection results of different methods on star- Fig. 6 Detection results of different methods on star-
shaped broken ends defect images shaped thick bars defect images
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Fig.5 Detection results of different methods on star- Fig. 7 Detection results of different methods on box-

shaped hole defect images shaped broken ends defect images
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Fig.8 Detection results of different methods on box-

shaped hole defect images
(d) BB

(a) JRE (b) FRBEFEHEE] (o) A SCRTL
(h) TC

(e) RB (f) WGIS

B9 ARFEMEHEMAFILBEEKHOEUER
Fig. 9 Detection results of different methods on box-
shaped thick bars defect images
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Fig. 10 Detection results of different methods on dot-
shaped knots defect images
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Fig. 11 Detection results of different methods on dot-
shaped thin bars defect images
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Fig. 12 Detection results of different methods on dot-
shaped thick bars defect images
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