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Abstract

In this paper, we propose a novel method for improving defect-detection performance based on reconstruction of
line-scan camera images using both the projection profiles and color space transform. The proposed method consists of
RGB region segmentation, representative value reconstruction using the tracing system, and Y image reconstruction using
color-space transformation. Through experiments it is demonstrated that the performance using the reconstructed image is
better than that using aerial image for LCD surface inspection.

Keywords : LCD, Inspection, defect, detection, Reconstruction

I.M E

kT

AT+ Azt - 37} - 32wzt £7F o7 A
#5381, ol T A& B3 M e A
A3 Aok HAFEE o] &8 A2"A R o
AR RE o] g3lels o] Bol AmFHUY @
*]2](Image Processing)© A7} AR FaoA3 o

A5 ule] 22 E A ey o
okt Holoal 1 284 BLEr F23 278
Atk GAA S vA7IeE 27ld HAY 2-HE
3 F2 AMRE7] AlFske I3 Ve A% A
= A Lead Frame AN, BGA ZA} CD AAF 2

°1N
m

\ll

U

el
=

L kS oop ox o onft

l\}-) i

ek, A Y, AEddn dAAees)
(Dept. of Electronics Engineering, Kyungpook
National University)

Hedak 2003910423, A ¢Ed: 200437413¢

(497)

e ol 448

GAEE o oAl BE #x)0) Fhv|Ele] EEo u}
gA 49 shlietst gz sz e F Qi
49 Fhelate @ We =22 44 249 HY5

ANUBE T & oI DI o] B ¥S
€ 4 sicke el ek et 9 soietl o2

woie ole ¥ 94 45 Al
SO @ A4 9ol AR, 74
@ AN 259 A% 59 BARL
@ EARE AL I s

ol 2ol9) P

st e %@g a Bels

ke Agstel 94E 53k ol AHedm
e

LCDERS] A4e 34 A4 met o gz

debdth Bdga w4 e BE 57, I9gS



70

of

o 9971
Ad. e AT
e 2HHEE &
AP A 2Hle] Y5
@7tE Ao 5 Qo

2 =29 742 ge3d 24 0@ E 2
A Edagl shviet Jds EFGAe 544 g
4% o7, IFdMe Z2d Ze23d9
HE o183 AAY AAE dHrt VE3IAE
FHoM Y] Zedd Z2sd A ol &%
F& Ao WM dstn, VAdAME 28 &9
?} l Qlﬂ AT WHE ek ddAE A

%"é—% RaFe 4 - A3,

Ry
QL
+ £

oﬁ

i ol Al
U™

Kl
Y

T

O o X

d24E

IIN-L
0

oA e AHAE AHEHE SdaA dhE
33 g59 939 54 183 §5940A9
4ol EEHAHSTD: Stan
Deviation) %gel tisiA Aedr}.

3}" 2 Fhdlete 9 9 £3 & Hgog a4y
50| 75y Wi 4 W] A A
/‘}%oi Bo] o] &H1 Uk ER1= FHdEtE o &
sto] 58 1349 942 o8 7k 4 o3 27
4 PY= BEE Zenh 5, A 92 T4
Ztx, MY JlE, BA g BA, 2
H EFde o3 1x4d I dehdte £

BUE X Fo] 17| lZi%PJ BA | 3

A7 A g, mAE 149 daelga
tEtE o] AZHHoR 5}% A4, 284 23
Fole B Edd dol Yed F itk gl
27 FEte] 98 85 S2v PP gule &
Ty 894 way] g dojzl

Eo

LCD EH HAE {4 212l

(498)

N R-TEREY

a2

1. Line-scan camera® & 53 LICD EM agA
Fig. 1

The line-scan camera image of LCD surface.

]
ik
A

£ I3 mmm

B AL
)
i
i
&

background and feature regions.

I

&l X}ﬂli%é 7HA 2

4 Bd

oz
flo

:
B

29
o

Bc}-}\]_g_i tﬂ

2
—n
Ho

% 4

o

41 e
i
lo

ok
o
fu
G x
e
o
N
rir
2
o
41

Jz ale
40 o
ir =

o 2 o

e

=Y

w2
n(*7

z ox M

29
Jz

£ H

=

ol 10 of (& 32
o

oE
el
]

d 19 Zo] RGBS
e B A(Sub- p1xe1)°] 3lhite *—’J,’%(plxel)g
3 YAz g4 2 Fgdyn Bad xjolde 7—31
212 Fel5o] led o]& BM(Black Matnx) olg}aL
gt

ste] HAe LCD 3He F éﬂ% &iov}
e 23e e 54
ow, R4 FgA Alo] 1
a#old e (Gray Level)o] ‘5}%
&7 3¢ w73 (Background) 3
#dEu2 LCD g4 u}]ﬁo:l_'

o

L

S et
AHATHE A AL %%sm CEREREL)
a7 AT A9 3o %ao}u}
om Aye BA%N B

%’17}'3]%4 W=, Az XJE], ILE]J_ =3
4 T o2 8]l g8 AHAEL

U by q2e sEst ¢



2o} M W] eFRAL 9P
A2 QolA i S8 827t Bk

2 orRold ALSw A% AAE PEe
3 20 A (DAAE BE2RH0)E 71202 YA
g olata QAXE Wolhs 498 AYoR 9
it

N—-1
izzo(gij—mk) 2
o= = N
oA71M, g (4,19 sageli, m, & NxN
27le) kedele] WE sage Ve 2g
R p& 2 (29 o] A=, Kgtol wabs 2337
zo Axe AAsA Bg”

R p={(x, Vg ,,—m <Ko} (2)

F(x, )= F(H me(x), HHm,'n(y)) (3)

A7 H (0 H () E X, y2 02 Z2
FolA AAR FHde Hage 7HAe #
b Z, x yEeR Z2ANY H )
S} H y(DFAA F71d9] Hags 7 @R o
Soln BB B, H ()% H () #5E
5%, 549 F2qS x yELE FANTIEH, 54
SAagE xFo7 FAekY 7 A3E Ve Fa
3 BAaE yHoE FARste] 45 438 HE ¥
F2 4 W% 2o BT & Atk
H(j)) =(v,,vq,..., )
=(IZWIV(x1,y,-,t) ..... IZ:]] V(xm,y/-,t),t)

EX M 41 3 SPH H 4 % 71

2 3. (a) RGBYYE =Z3sh dREAM (b)) +H Z=2
HM Z2oel (o) 8 =Y z20
Fig. 3. (a) RGB region, (b) Horizontal projection profile,

(
(c) Vertical projection profile.
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Fig. 5. (@ A RGB pixel image, (b) its horizontal

projection, (c) its vertical projection, (d) extracted
region.
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Table 1. The characteristics of the camera.
Catnera Unit

Line Scan Camera Area Scan Camera
Resolution | 25um 2 300um 2
pixel Size Tum  7um 14um » 14 um
Type Line CCD Sensor Area CCD Sensor
Ei=s

VI AlEda ¥ nE
gz A e AT A8 dEgd F

SRR RS

G dal FLH ol
A% AT DUk 4 iz G4 9 24
Ask S Agdtel AEAE HF EEHS ww
a0 % 18 é%bﬂ A8 el 27 Tl

% 99 22 At 4L eI,

Ak Wael BEE AN A2 A ge
ATgsel wE YA 99 AN G waiA
STD W& ALgste] 24 45g viuwsas. 4
@ 94k 7] 48l LCD Huol 2719 ouAle) AE
wahe s 299 27 Hee APetn 99 s

GERER BT

A
2o} Belaq Fae AHeatd 4
=

Asron, 1 A%E 19 894
8a)s 49 270 sl A
Gy AY A% 23 94 yehy
(b 2l 24 Faels gsd 23 9

B =RolA At $Ee Ed ado] &

Az ATHS 943 1 A 4% 4% 99

(50D

73

(a)

{b)

HE (@) A9 szl Fae
Zz () 2t FHlel Yatel Aol

Defect detection using the STD method
Result of an aerial camera image (b) Result of
the line scan camera image.
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