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Abstract

The automatic pinhole detection system is described. The goal of this project is to study the
feasibility test of the new concept for hole detection. The developed method is able to detect almost 50
(m pinhole by evaluating the shining of the light as if there is a pinhole in the strip. Moreover, it is
possible to inspect up to the 200um inclined pinhole. The system consists of three main functional
parts: the source part of the light which is using the linear halogen lamp, the image gathering part
which is using a line CCD and the image processing part. The light spot can be controlled and
optimized corresponding to the situation of the strip. To eliminate back ground noise, the binary image
processing method is adopted.
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29 AL AFoFN 488 gAY E2o02 2y o, o8 Y& F4 017mm Id
7do] FAkst Ha Qltk AAM-Wzb-Add-HA-2A-A4A-AHA 59 BT TAE AAH ©EY
AE 2 BG4 3309 o84 Efeld, AY HAAM MAEY Y 2 ¥ ddA HA &
3E 5o gl 7l Fuf WaAgH Az HAdA UE(Pinhole)o] S Ut} ol ¥
&2 Fazx ZWdA nEd & Agez uFHa o, #dHe HAFHAANE A FF
TAHoIY, AdEAE T4 FoM WE HAE HAsln vk AAHE HEY ZVE 4+ vlolag
el 5 AERE Avle] & 742 dheksiA #Ast ok AAFTAHe AFHFAK) dEog
Al HE Aol #EYH Aoy o F F2 A9 B & §Ao2 HAsle AL ErlEEoh

WAZH AZTAPN oleld ¥ & HE € + e FA 2 wHow dojHe FAAE
vl #(Photo multiply tube)2 A3t HZEshe Whdo] UtH?2). oleid A3 & PMT g 9%
o] QAtel o7t 25 AE Wyl fste] WAGH srAAE e R F YA BAE JF CAAHE
(Edge shutter)& dx|dtojof slm2 gt Ar]9 2do] o|Fo] A= AFddA 71E LA 2
B2 A 2F o] FF LAt I AR AR 3 stelAer oz Eurg sl
2l & AMEvHE AEol EVtsstdr. ol& MAsEy] A ® & dgtez A Hogd AdE A
Z90) MEHADG). ol& 120 719 M 24 R 33 £7} 1] g ez FHY &
HAE HozAM AHLdMe gAY HEF 58 Yehusled, 14 2AdA4FdM e 3R F v
§ 53 £27F dAF Yol Yol WA o widy wPRe] YR LPHS HAT
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Fig. 1 The design of the cylindrical parabolic mirror.
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t}. ®als CCDY da24E H8 A, Scan rated FHE 9dt G4 & 4 vl 3 Pinhole
ol X 3| Ago] CCDol| YAEHA HoZ DPI AA 7 #8A AA S Fals5E vl siAe &&=
49 gAY g et scan rated] F/13hE dTi(encoder)E AME ol fdte] #ste] A
T Atk dF2Y olFL FHolE EAMY gL S5 AT wheeld FUF S E FHoE
% &0, 7 BEo] Balee B4 dEE& T 7hohe] scan rateS YA AlY ¥, scan rate X
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Fig. 2 The linear light, wave front propagation and the position of the CCD(at P).
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7} g} olg)d AE ZEE] YA Line CCDY Sampling rate?] 3 H o]Ae] nAF
AdE Fadtodof st Aol %o v} Halogen lamp®] 79 71 A7} G349 0|22 ofed
A7 A x] gon olF AL AAow 1-2 vlEe MBAL wte zo] slEsiyy. wtal
Ao AL 23 80L& ol &3H T, Y WA ProgramE CNC Aute] jglsie] el 7158
o EF HHAEE Cr AW 8o Back scattering® Wof WAbE o] WA dEe] sHte] 2 A
F HEEF AT 9o YRle FAoR FAHY F AEF ste ZH Yo leme] HFH F
do] FEG o]FEE FEY. YFHH/o] uH2FE FHO|HUA AFE Iy wWIFo H Fdoz
A3 " 114 oo F 2ARTE doo FEE 2atd HAAP Y #F Asle Aol AsHA
Zo %33 AHE el Z9 & PhillipsAhe]l 200mme| Halogen lampE ©]-&3lt}. 220V
Ay o 1K watt 7} 2REHE FY ojolM el deof whE Ak weEba W & wE Fdg
w7 M EE slga, H&d g 50Volt o]EE FYel input HGL AA sgown,
200MPM o] Aol B8 71X = A 220 volt A YUY E IEF P Fad A4dge] HE
& Area CCD$} Line CCDE o] &3t 43 3trh Area CCD9 ¢ F3d 4433 dd) HA&
& ¥33Y o9 Az AT B Daag A 3ol o=z sMHFH A5 FHE wo} §i=v
o] g3slg e, Data 322 Line CCDE 9o]-& 3¢ttt Area CCD¥ PulnixA}e] TM7EX = d& A}
£ 3] al, Frame grabbery= MatroxA}te] Corona boardE ©]g€ 35}¢c}. Line CCD: Dalsa CL-C3 &
g2 A 2048 1 7§9] Resolutiong VERAT, CCD 3tube) 3ta = 14um o HAZPoZ o] Fo]A
9o, Hd line scan rate2 14.3 kHz7lx] 7}&38tc). Line CCDYlA PCZE 9] datal= 8 bit RS422
formato. 2 A4 390w, PCol A= 1 line datag] A4S e 3 2048709 AEHE Qo)
256 Gray leveldl 4] data®] 7 87]% 13~16 Gray level& EMAATH Halogen lamp%o ¢]3to
24 714 & BAFY] 98 3719 WgHerR FA FFEE F=F Aot FF A e
AELE g9 2dds F Yol FASY 1d AALE R A FHdM L9 ¥ BFFE =
4 3o
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Fig. 3 The experimental system for detecting the cold strip pinhole.
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Pic. 1 The BP cold strip hole which is

scrathed on the process. The small bright
region indicates the pinhole.

Fig. 4 The strip image is captured by the
area CCD when the linear light is on.
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Fig. 5 The intensity distribution profile.
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(A) B
Fig. 7 Precision pinhole. (A) Hole diameter
50 pm, thickness 0.0linches, (B) Hole diameter
50 pm, slit length 3mm.

Fig. 6 The inclined pinhole( X 50).
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Fig. 9 The intensity distribution of the 50 pm(left)
and 10 pm(right) pinhole are captured by
the line CCD.

Fig. 8 The intensity map of the pinhole.
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