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A comparison and analysis of laser sensors for measuring the
flatness and thickness of flat display glass
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Abstract

In this paper the glass inspection system for the thickness and flatness is implemented. Laser sensors and
robot arms required for glass measurements is tested on the performance assesment. Three kinds of laser
sensors are used and analysed, and 3-axis robot arm with the ball-screwed type is implemented. Thus the
methods of glass measurement is discussed and the difficulties are solved to propose the solutions. To

minimize the errors of glass measurement the system is improved as considered device errors.
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Table 1. Specification of robot arm Fig 8. Direction of measurement
. Repeata Max Min Ball
M | b |l | aherd | G | ey
X 380 6 10
Y 40.02 400 1 6 10
Z 165 2.5 8
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Table2. Acquired data

v/x 11500 | 14000 | 16500 | 19000 | 21500 | 24000 | 26500 | 29000 | 31500 | 34000 | 36500 | 39000 | 41500 | 44000 | 46500 | 49000 | 50030
(0.01mm)

3000 9859 9853 | 9850 | 9848 9852 | 9851 9854 | 9856 | 9858 | 9864 | 9863 | 9871 9877 9875 | 9872 | 9867 9867
5500 9869 9864 | 9863 | 9860 9861 9861 9863 9866 | 9867 | 9871 9876 | 9880 | 9880 9880 | 9879 | 9874 | 9876
8000 9877 9873 | 9872 | 9869 9870 | 9870 | 9872 9874 | 9875 | 9877 9882 9885 | 9885 9885 | 9884 | 9881 9883
10500 9885 9881 9881 9878 9877 | 9880 | 9880 9880 | 9881 9883 9886 | 9889 | 9891 9891 9890 | 9886 9888
13000 9893 9889 | 9889 | 9887 9887 | 9886 | 9887 9889 | 9889 | 9891 9893 | 9895 | 9896 9896 | 9896 | 9893 9896
15500 9902 9900 | 9898 | 9896 9896 | 9896 | 9897 9895 | 9896 | 9898 9900 | 9900 | 9902 9904 | 9902 | 9903 9904
18000 9909 9907 | 9905 | 9905 9904 | 9905 | 9903 9905 | 9905 | 9904 | 9907 | 9907 | 9909 9907 | 9910 | 9910 9909
19900 9918 9915 | 9915 | 9914 9914 | 9912 | 9912 9911 9911 9912 9915 | 9915 | 9915 9915 | 9917 | 9916 9916
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Fig 9. X-Y Graphs
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Fig 10. Results of acquired

H

rL
e
ko)
e
>

slo] Ao %
= o) oAk v
Holx AAle 2 A7
2 ety gue) ox
& A3 gkt

oL

S
Py
o
32 g9
.
[>

Hele

39

4

oxl

ol

ol

=

=

s
1)

QL
i 2

o
A > ol 10

L gy E
o
ofr
—_
rlr
o

vy
&
r
[
)\
o

A3zt 19
A% 7

_75_



BB CAZ0IE |20 FEHE L T STYS Qs 201X MM b

El
Hr
>

' ) ¥

! i

1.25mm 1.25mm

o
O3 11 thah =A a2l 14, 30| Y= A=

. . M o T
Fig 1. Target abject Fig 14. The glass warps

= T EAE mE ndaE A F &
1 A3 Hew S0 Fed AES AHgFE ol
os o Aol Agtsirhar sheksholct. o714 9w
/ —edEEs KAISAF] optolLD1700-2 ¢} KL2-L2E A}-&-3k¢]
M iiessnepsrngocn | dmEx SR8 Ed F A9 2elde optolLDI700-2
(o | (NPERRSERERRZAN —emu o Bgr FRA frelel e A bseaL o
_— 2 wgAQ Behagl Age 340 bk
— sdleh wed Ade e wdAe P9
1 KL2-125 ARS8k o] Fohe 714 shell 29
8 12, ek EYE g S AL floh e BAFOR Qs AFE Al
Fig 12. Thickness and acquired data AE 183 Hopgic)
tteog m#3s Zo] LK-G300|th =4 1
o) AEos $e W Ade) 2ol AN o BAle 29 150 dehida 34 Ave 33
HEE ZPATE A 9e A0 Rl 16e] JERITL of71AE dead] od) 44
ok apAEE 7)ol o] Sle EARe]l MAHHAY o HEwg ANEAE S8 HolHE 1 o
Aol 3 24 A0S A 79 139 Lol 2 gk
A9 #AE meEstelok gk A WAE fele)
FH2 dAsA R ko] WlE A1) T
£ QYA fel7t BE AHQE wesolol
ahAa 19 149F o] EAE Tl Yol =4
A98 A4E Tl g P wAL mese] |
oF aheit. o —
. ® a7 15 Y 2H
i lv Fig 15. Target object

219 16014 wpA ek ElolEl st Bekgats) 1
od] olZe g BAsh kel Azt vt
A WA (28 178%) Askap) TRaA 2

a8 13 EMA| SH 3§l 7= eAolth o] EA4 AL M v
Fig 13. Problems when measurement =4 S 18
EAZ HYM 43 Aol e Y @



2008 68 SF=QIHUAESE

ITVets] =&X H8H M3z

o ol e A B & ek WA Few
Oﬂ TL]"E‘ “:[—:7]1]9] i}-O]% %O}-Ej{_x}. Xé‘ioﬂ }_é_;cd 2
A= Auto] nAHETE= 714 Flo] AL 3

b2 HolHe B 24E

Al de dolHE Ml )
olfi= whetel ekiel wetd FAv} vhche
Heert Er2e of A2 dojHe onE 4
7] oty 349 dolH = 11 189 UER
At
028 //
- // —HEx
1 / — =7
g 16. & 56k ool E(LK-G30)
Fig 16. Acquired data(LK-G30)
RO | SETHE 4
gl 17, 2HF
Fig 17. Point of problem
Y 183 soksW ERY Aok A
0.230mm, H¥ 047mmubARE F=A12] A H

2
A

Ll

B/

- 77 -

o]+ 0.026mm, M1 #FolE 0.0M4mmE A
o} webd HEErE Egets FA 9] Aol
:34_7]. 719] ] O O o} 010-11'4_.

TR
1.2

Ha=a =2

1

£ LENCF M)

BEHSE )

J% 18. &
Fig 18. Measured result of thickness

£d 2

FAZE 0mmsl 2
o = 19 199

.

O

[o

|o

JN HU
e

o

et

o
(S|

ol
[o

ol

ol

38

el

RS S

2 =
o
o,
o

b m
o

(o]
K=
HU%
>FI§>£
n&oﬁ
£y

E(FM)

0.702
0.701

07
0699

R EM)

=H

19. &8¢ 23

Fig 19. Measured result

5
ol

=
=

il



B fASolE el EE ¥ FH 5YS ?AT 2o/ MM HW 24

v BAE 994 W% TAS 349 24 wAsd,

gholt}, = 27 200 YERHAL aga Auke] Fet s FAE 4ty g A

9 209 FA9) WHELS 0700198mmel T 24 P dglon] 1 AT 2R ot ¥alg T
T 07:0.002mmolSith 71E AlAel] wste] A ok gike] HeErl dAEA] gfriekal uhE 54
8] W& At FolEthe s & 4 Ak Al e QAHE THAAL vk AS o] &8t

il rir =
1> ox

i
b
>
HH?'

5
mow

il p

o

=

=
18 =289t B3 94 9= ne Al
gog el PdES BE F e Az A
it

T FA R 2HolA Y} AAY F7|8E A
SotA sk e ke ZEo]x] o] whE A
TE U Y a7t ok w1 do= 59 o
o & Agste] AR o n AL S g AAE
Ha(FH) 238 2= o] ] ~Elo] Nu ok &} 7
TEETML— ]~H]7HEH01}:LE}- :Lav'—
T3k AlA ] Tde] dAE] sttt
&HaEA
[1] AR, MAEY FH RS o] §F 717,
8 20, T =E A A R 2 34 A A, duoe
Fig 20. Measured result of thickness AAL =5 2002,
28R, F7) 234, Al Fo 49
o FASAd Ak A, dF=itetr)=3)
. 2 = 3 =4 @%%‘EE%@, A54, A1z, pp.
= = 131-138, 2004.
B] &4, "FAFHEEAY] P4 2 FASAHS
T omwd A AR S AR A Fre 93 HHZA FetaAe A, ARost
He 0 AgR AN He, el seelde A EE, 200
Fol distel AFE shglow o Askg aop M B, TERHLLLE Wepol = e
S AAES g vdAI =" AP, st
% q"ﬁ“l’]' Eq kA /\‘]}\]_ ;‘5—:%’ 2006
ZH oA E [AIKorearte] 2 HE o838t (5] zxd, LeD B3 AAEA o] #E o
ZH oA S Ao AlEd TS o&al Al T, T I st AAL =34, 2007.
ojgl = gl Lz S MFCE o]&3te] =9 [5] LK-G30 “http://www.keyence.co.kr”
g [6] KL2_12, optolLD-1200-2, 3}ojH| AlA, H=AY
' i i i Z7Fo| = “http://www.kais21.co.kr”
ofe] 7b AME Agdtel A gPel AF

2

X

il

N,

m

>,

ot

0 mlo

off

:?L_',

e,

>

=
Q0

iu

[

)

=
wo rfr 4 o

2
o
w, & HJo o

_78_



2008 6 et=QAE{ALSESL

ITVets] =&X H8H M3z

Ta7Idde) 20079 AP HEA A AFdS Tl it AFREdyh

AHER A

_79_

N XA i

« 1980 A AU AR
st} (shab).
* 1986 Marquette
University AFFE &3 (4

- 199243 University  of
Arizona F3FE1E (A},

+ 1980w ~1993d AAF A AL AETRD A
AL

+ 2001 W= Optical Sciences Center
Visiting Scholar.

+1993d ~& A AEostn ARG R FAE S
5ol

<FIAEOR> AR, AEAAN HAINA,
FEhA| 2~ = A A



