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Abstract

Image generation models have been applied in various fields to overcome data sparsity, time and cost issues. However, it has
limitations in generating images from regular pattern images and detecting defects in such data. In this paper, we verified the
feasibility of the image generation model to generate pattern images and applied it to data augmentation for defect detection of
OLED panels. The data required to train an OLED defect detection model is difficult to obtain due to the high cost of OLED panels.
Therefore, even if the data set is obtained, it is necessary to define and classify various defect types. This paper introduces an OLED
panel defect data acquisition system that acquires a hypothetical data set and augments the data with an image generation model. In
addition, the difficulty of generating pattern images in the diffusion model is identified and a possibility is proposed, and the
limitations of data augmentation and defect detection data augmentation using the image generation model are improved.

Z19e:dole 5%, 2 A%, A4 2, 4 2d, A5 v A
Keywords: Data Augmentation, Defect Detection, Generation Model, Diffusion Model, Computer Vision
2k, TV, A5 5 T 4 BoplA f7] %
1. A& t}o] & = (OLED) 7|zl th st 87} Eofj=] a1 Qlch
! =

A2 4 & OLED side] 23 A& el
=3 A%tk OLED side) 2d9s 4

*corresponding author: Yongduek Seo / Dept. of Media, Arts and Science of Sogang University (yndk@sogang.ac.kr)

Received : 2023.06.16./ Review completed : 1st 2023.06.30. / Accepted : 2023.07.05.
DOI : 10.15701/kegs.2023.29.3.79
ISSN : 1975-7883(Print)/2383-529X(Online)

-79 -



é
HI
oX,
_<|>L
N
o
£
ol
ko
%
0y
1A

©.% OLED 54 tubo]2
= BT AR NI A2YE 8T
‘I.

2 949 del

%75 %’4?101] Ei} o] AUsHA A3l oF sh= F1 A 7]Rke
A% AZEo] wol AHEHIL Tl o 7]EL] A2H2
U 999 2 AUER 875k ook 9]0 AA

L7 A S o e
A7) $1s) Theke Hofol
ﬁiﬂ A= MEHIE A48T
HEHZE w3t AsiMe
2832 s R A

L
= :x:
24

30,
rlr
At
v

-9,
30,
AU
42
Lo Y = or 5

4 g 1% ot L
m‘l)" of o

2
r 4
0 oy &
S
e
oo ™
o
il
kl
< [“U
rln
iy
i
=
)
rok

roh

oo

oy o> £l ool mEl

e
=
m

ok = E=)
Hn
— 2
, 2
eyl
@]
£
i}
11]{e3
o
£
iy
i

rh
rlr

o,
1S = Ho

o at = rx
&
In
ol
)

ol 295l 299 7 A% Ha AT ¥

7 Q) Zefe 7k ARG Th Al
A0 Al 4 ol
= ddel A=A
B AL 714 o]

o}

> 4
T,
o,

ox
iy, R
%
n)
o
i)
[rt
o
o,
)
2 r[r
ro

»

<

N
fru

ﬁ

_l

A o o
o%k
oX 9,

ol
e
N

_W.L
N
_,d
o,
oX,
i

oL,
SN

°

Rl

o,

ox oxr lo &

©

al

dr oF
o

&

=
o
o

2

T

o
do o
o,
o
=)

4 X K
0%
o

&
o
oX

=

a

n)
o
s

oY
it
f
I, of

o o o o T
9,
=)

o pZ o 2 o X

@ fo £ g o

)
rh
e

[0 ox T b uh b X ¢

oF
o
4

ol
X,
fa
O
O
et

0

0

o o Oz o

LU
s

o,
oX,
t
L g
o % (o

TR R
=)
_>|’l_'4

o
X

==
[
—

[ =2 no
X

[ 2L
ol
to Sk

N

d
o 1

HON ooy & 30 & o2 N dooEfy
o
o,
o
ox,

(RIS 14

=y
2 o

=
fu
Mo
ot
(R

ox I ox

o
o
meh (o o fuo oo o

& 30 ox o
ww e o
in)
©
o M

2
o W
o
=2
iy,
et
e 2L
M
=
2

S
30

Ir
N

]_

olr

5 AN A AN AANE FE

dugFol NIHJAR F=2 AHgEHE AL 7
o2 =24 FrHAE ERdoh
CNN(Region-based Convolutional Neural Networks)-=
o] 31 ¢ d(Region Proposal) A/d5taL, 7t G el o3l
ARYE #Agsto] AH FRE FE3cH4]5. YOLO(You

o] u]A]

Only Look Once)& A E3}eo] glen
aglEw Aol A AR €]

¥k (Bounding Box) 9} w5 &5 SAll FAgTHe] °)&
3 5

Tl =2 AN SR ASES T TS5

o] u‘l ;(]E_ EZJ

2.2 0l B4

ol A A R Hejdg &8st EAsHA dd
ojmAE At A REEL2 ohUst HAow 54
HolEHE 5ot s R HHo sl omAE
Adste}, iAo 2 GAN(Generative Adversarial Network),
Holg Q¥ CQIFT|(VAE), PixelRNN/CNN So] o]
AR THTIBIG]. olmA] G REE oe AHH onA
74, HA, HlolE F7, olnAl 28d W 5 o

2 g Holo] ALE T

ATHI0].

Forward Diffusion Process

Denoising UNet

Reverse Diffusion Process

Figure 1. Overview of the Diffusion Model
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Figure 2. Virtual defect image and OLED panel
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Figure 3. High-resolution Camera (Left)
Raw image of OLED Defect, 14192 x 10640 (Right)
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Table 1. Example of Defect Classification

Foreign body (469 x 630

Line out (222 x 605)
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Figure 4. Biased defect images produced by an acquisition system.
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Figure 5 .Each column is an independent example of imag
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Figure 6. 16x magnification of the 1mage used in Flgure 4
Source image (Left), Generated image (Right)
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Figure 7. Images of defect types added by the Generate Model ‘
Application, Light-refracting Foreign Body (Left),
Pixel Smearing (Right)
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