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Fig. 1 Proposed image acquisition system



24 - 497

‘AgF - fFEF 28 LI EIA

AM24B A4z

Fig. 2 & 7|27} #2] ®de] Wi Easts
BE Holdl wat Az xP¥AE who)stR
A g Zo oux g 5 dolrh

(d) (e}

Fig. 2 A series of defect images captured by different
focusing
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Fig. 3 Reconstruction from a series of images
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Fig. 4 Various preprocessing images
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Fig. 6 A long axis and short axis of MBR
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Fig. 7 Measure of circular blister
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Fig. 8 Defect decision algorithm
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Fig. 12 An example of measured results



L&Y - FE7 AEF FEF A EFALIYHA A 14D A4E
8. dE Library,” Manual No. 10513-MN-0600, February,
1999.

2 dFdAME HE U9 NEPELE 53 7. Oh, C., Ryy, Y. and Roh, B., “Video Tape Recorder
31 71Z EFS WHIy] H3ld dAeE ¢x Head inspection using Image Processing
g & A5HE A% vAAN2YE FASAT Techniques,” Optical Engineering, Vol. 38, No.1, pp.
71X Y 53L& 9% HF 1N "o 124-130, 1999.

TEH. o] F 71A e wet A A B 8. Otsu, N., “A Threshold Selection Method from Gray-
Al o] dEt AAly ERAY A €433 2 Level Histograms,” IEEE Transactions on Systems,
Yo FAQL 49 A9 549 Mo B Man, and Cybernetics, Vol. 9, No. 1, pp. 62-66, 1979.
ofxje EAAol ot & APdAME FYel F 9. Rousseceuw, P. J. and Leroy, A. M. “Robust
B F oln FAoE wuHE F3o ¥4 Regression and Outlier Detection,” John Wiley &
g FAFEE SHY v 71EE AAEd &4 Sons, pp.134-150, 1987.

o AMEME FFAFY, FEA e Mo 85t 10. Ryy, Y., Oh, C. and Lim, J., “Development of a non-
o] FAN FZ7] Wi FolE ‘3*5}’*]747} contact optical sensor for a measuring the shape of a
o FE5g Aol EF] EAE wUEn £F surface and thickness of transparent objects,” Optical
o AL A A{T A4S oy 59 Engineering, Vol. 40, No.4, pp.500-502, 2001.
FolA dEste sdAeE ¢ndEe ALsA

7NEY HA FH A 2PAYE st 7]

Eo| AL8¢ WetolEo] PAof zwolNe] 2
of e FAFAT.

Hnes
1. Youn, S. P. and Ryu, Y. K., “Development of a non-

contact optical sensor for measuring the shape and
thickness of the transparent objects,”

Optomechatronic System, SPIE, Vol. 4190, pp.20~28,

2000.

2. Zhang, J. H. and Cai, L, “An Autofocusing
Measurement System with a  Piezoelectric
Translator,” IEEE/ASME Transaction on
Mechatronic, Vol. 2, No. 3, pp.213-216, 1997.

3. Ryy, Y. K. and Cho, H. S., “New Optical Sensing
System for Obtaining 3D shape of Specular Objects,”
Optical Engineering, Vol. 35, No. 5, pp.1483-1495,
1966.

4. Gonzalez, R. C. and Woods, R. E., “Digital Image
Processing,” 2nd ed., Prentice Hall, pp. 210-216,
2002.

5. Kim, J. H, “A Detection Method of Non-uniform
Brightness Defects in 'LCD Based on Human
Vision,” Journal of IEEK, Vol. 41, No. SP-3, pp.9-16,
2004.

6. Matrox Electronic System Ltd., “Matrox Imaging

20



