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(¥ 1) defect type and corresponding codes

Type Description Code
Crack the defects appear as breaks on the hidden GO0
layers
Flaking the defects caused by the non—fit between two o1
layers
Spacer the defects caused by the breaks on the spacer
) G02
broken inserted between layers
Liquid the defects exist due to the liquid over—flowing on
o GO3
overflow | the layer surfaces. The liquid is unable to clean
Liquid drop Similar to GO3 whereas the liquid is gathered as co4
drops on the layer surfaces
Surface the defects represent the scratches on the layer 05
scraich surfaces
the holes and scratches on the below surface of
Back pit | the glass substrate, that can be imaged by only G06
S2 lllumination
Polution the defects caused by easlly cleanable pollution F00
such as water on the layer surfaces
Dust the dust drops between the layers FO1
Artifact some other solid artifacts such as hair, worsted, FO2
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(a2l 1) Layer structure of OLED display
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{12l 2) Camera and ilumination setups for defect imaging

GO0 G0l

(2! 3) Defect samples and corresponding mask of each defect type
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(2! 4) hierarchical structure of the classiiiers

(¥ 2) texture and shape features

Type Name Code Definition Description
Mean Too = Average intensity value in
TOO = Z i % plh) the ROI
Standard Tol 11 = Standard  deviation of
deviation T01 = Jz([ —T00)? % p(hy) intensity values in the ROI
=0
Mode To2 T02=_ max h; Peak in the histogram of
i=0=L=1 the ROT
Entropy To3 o= Represent the image’s
T03=- Zke x log(p(hy)) | complexity and uncertainty.
im0
Contrast To4 Tali = TOD) x h Describe the level
Texure 704 = S8 -0 x by ixl VX b | iforences in the ROI
Skew-ness T03 Sm-R Measure the asymmetry of
705 = ; (T) the histogram
h
Kurtosis TOG e Measure the “peakedness™
'ms-;(‘ ) of the histogram
2\ distribution
Sum of [ TO7 i Sum of edge intensity of
gradient L Z o the ROI
Aspectratio | 500 00— Hg Ratio of the height and
" Wa width of a blob
Roundness 501 P2 Measure the circularity of
W the blob
Shape Number  of | 502 502 = Ny Total number of blobs
blobs
Rectangularity | S03 S03= A Ratio between the area of
Ar the blob and the area of the
bounding box of the blob
Compactness | S05 505 _As Measure the degree to
~ p2 which a blob is compact
; = |
Fake, Genuine +77]°l+= KNN | SVM, RF(Random
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Testing samples
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CR(%) = Z —x 100 (1)
o) 1k
(& 3) 2 Hio|H M=
Defect type Total samples Training Testing
3502 1,748 1,754
GO0 132 66 66
GO1 105 52 53
G02 73 36 37
GO3 371 185 186
G04 67 33 34
G05 594 297 297
G06 160 80 80
FOO 313 156 157
FO1 955 477 478
FO2 732 366 366
30
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Ex| PCA RF RF RF RF RF RF RF RF RF
MeH -20 -20 -20 20 22 22 ALL -20 —20 —20 ) ALL
2% KNN KNN KNN KN KN KN KN RF RF RF RF RF
227| K=1) K=1) K=1) (K=1) K=1) K=1) K=1) -18 -18 -18 -18 -18
G2G 82.2 79.1 94.5 94.1 95.7 937 96 78.3 94.1 925 94.9 95.7
F2F 92.8 96.6 935 919 91.1 91.2 916 96.1 92.8 929 90.1 91
G intra 735 711 83 82.2 84.2 818 83.8 72.3 83 82.2 83.8 84.2
Fintra 86.5 89.6 87 85.7 85.1 85.1 855 90.8 87.8 88.2 855 86.7
Average 80 80.35 85 83.95 84.65 83.45 84.65 81.55 85.4 85.2 84.65 85.45
Total 84.6 87 86.4 85.2 85 84.7 85.3 88.2 87 87.3 85.2 86.3
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