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Measurement of Fine Scratches on Metallic Surface by Image Signal

244

Ak * % = * &
co] B AFRE .7 B R

%_] %****

Y.S.Kim - J. S.Lee - H.N.Kim - W, Huh

ABSTRACT

This paper reports a method of measuring surface scratch using microscope and CCD. Included are
both the theory of the techique and experimental verification. The range of surface scratch which can be

accurately measured by this method is also reported.

LM E

A Tlgol gl uel AFe] HL=T
EolAR dow old wtE BH wiiae Al
F9 Bt fojA dids] FLsith

53], 2% #o| A4 mirror, AFEE 27]
g2aw, gojr ZHES 2 mirror 59 %
AApgEel] Qojxe] vl Hel ZAo FaAde
t& F7HE 1 o

Fddl= HFol &olstn F4 Wt Hue
olfz FA o] Bol AEHAU2Y i
n-process A& FoA 0] FREI F34 A

* 28 NBNRIUE Mol Eem
o QACHED CRBIY ZIAZED
sxx GXHSD 7|ADE D
sxxr EXCHSD FRID ST

26

7149 ALgAl RS BEH 48 g7l sl
chdg HHEA Yol AFHoiA L Yok o
8§ ATEL M. Shiraishi’, ZiFEE?S, &S
HBHEY, Gray. white® Soll 9717 2]ajA] o]FojH o
ol e FHAAY] EF e FET HEH
< HET} o]FA A %™, E3] microscope
ol 33 ARE 0] 83 2MAMIHS Vi B ol
g Aie A9 o]FoA 1 AA & Uk
wekx B A& microscoped ¢85t 217t
23 B9 vli 4 ) FRE o] 83l A
o w4 e Zel, &, eyl Wt sk Al
3 ZFHd vAE= 4E¥S FESY in-processFH
9 Ag 7Hs HYE Wiled 53HE FAoh

Journal of KIS Vol. 8, No. 3, September '93



2, A U o B3R
2.1 E5A M

2 ARelM ALES B A3E 0|88 BEE
o) vz Ag 27 Azde HREE Fig 19

Microscope
Halogen lamp ‘BHM-313L)

frame
grabber L‘

Siliconphoto

Evepiece

Object lense

e

Specimen
Translormer

I L8
D 00 E_D Microscope stand E

Main computer 12'Video
1 32bit 8486 moniter

Laser pico-watt

Fig. 1 Schematic diagram of experimental equipment

Fig. 2 Layout of experiment system

Zom Fig. 2= 11 AMlolth. Fig. 3& ¥ad
Yxzol B3} Hn3 2 pHeiAE FAHE 48
Ao W3 R A2 BE He g JAS 3
olch

SI2AolosISIX| ®gA ®i3E o3l 9

aptical power meter

>

s NEE 0I82 SAERY 012 P8 £

AL P2 object lense® FH3} v]&
3 8 #n)73 ¢ eyepiece® F3 CCD 714l
Zho A urolE Ao frame grabber® F3 AFH
9 Htle BUE g o] HujelRd, FH B
AXNEL ZAAZRH dFHe 4 A ARE
Agse AAG AHEE A At doleE
don Z3d FHAYY Ae vu B4E A

Rojrt.

gz
8

-
&

fOE@

il

3
:

| St Lo o |
Lo~ ]
pico-ml 0D Camera
pover meter (512480)
E:‘
12 Video Prame grabber
moniter (256 gray kvd}
lw Converler
(2 ) Houiter

Fig. 3 Block diagram of measuring system

Y
N
Nz
et
0z

tH
=]

g2d AL FL object lensed Z3) A4 4mm
9 Tmme] #2712 7HEE el AbEL g A
A< 0°9] wALAS Pt

Bt dAn A F ¥E 0.25W~2. 75W= st
A7) & autocollimator$} mirror& A2 3 ob-
ject lense® B3] A @W) 2AMETL F& A|EH
o ASUFS Fo)AA BoiZ 2 eyepieced Ve
% 48 CCD7Mdzlz Bt

CCD7iveloll 28l w4 BLE frame grabber
(1024 %1024 * 16bit) N A YAl A A= 1 main co-
mputer$} video monitorZ HW A &4 &5 o]
4 {Re] 23 Zold W3 AxHfactor)E TE
o}

27



shgoll 9l vl (ge] Qolt 5 AAANA 1
AgE A o depdes Ad ug AE
AEE olgstel AZHM s Go] ZA2e
B 52 By A9 Fd(pixe)F2A A
gk Az Base ool Wt S a4
o S0 &3 2PEek Yoz Yoo AR
& 219 9 NS JSHo R BYe A=
sfjof sht 1 AZ FA7} o) Bikshel AHA
o 47} 9o,

2 ATNAE A7) dran i e
P fstel B3 N2 vk o) Hol, B 2
A3n 299 W7k o) MlAE JRe AP

&

2.3 BH =9} 3l AS

2 A7 48 EH"‘°§ e # Arigza
9 #¥ AF FRE ETRAAY ﬂ]i AZ3hA
Fig. 4(a)s} 2t} 1%‘4]*1 X&& Aol Y&
9] Fo] FL Adozm mAGT e AHE
microscope®l Z#HE CCD 44 242 48
FECM RHAZY] AR AZE FYAAY 3
2 ddsld 7t 5149 Fx £ (gray level)
£ Azsetd Fig. 4(b)s 2.

_.1_

12007
1190+~
180‘. ”
Lzso 260270 . 280

L410 440 470 500 530

(a) Stylus (b) Image

Fig. 4 Stylus profile vs. image profile

aPNM XZL 3k 42 FHEHE Aedoln Y
22 3x 92 3AHE 59 239 HolE
Epdth 2709 1ol M vjmE wie} o] 27]9) Al
Ze BY 2 vzl 22 2% 3 YL
& 5= Qo) mEbA s ANEERE FE 34 A
£ 7Fsde] Aok 34 AN 9T Adte Y
ol A EHZ ASE 5 dn A o A=
< HA(pixe) F2AH A8 AST 5 Uk 29
u o) FAME e Fxwd o FE 9718

28

2 A7 2o AR 7718 AL U

7 Zrh

(1) Metal microscope : BMH-3131, OLYMPUS

(2) CCD Camera : PULNiX TM545W (512 %480)
Scanning 525lines 60Hz interlace(EIA)

(3) Computer : IBM compatable, CPU-Intel 80486

(4) Halogen lamp : 12V 50WHAL, wavelength 400
A

(5) Surface roughness tester : Surftest 402
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0.015% of reading 1 bit accuracy, conversion
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Table 1 Working condition of surface roughness
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