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Pattern Inspection Based on Image Moment and Partial Pixel Effect
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“"Dept. of Aeronautical & Mechanical Design Engineering,
Korea National University of Transportaion

ABSTRACT

Machine vision-based inspection systems play a crucial role in automating inspection processes in industries such
as semiconductor, PCB, and display manufacturing. Particularly, with the miniaturization and integration in
semiconductor fabrication, inspection equipment requires boundary estimation techniques that are highly resistant to
noise and possess subpixel accuracy independent of pattern orientation. In this study, we propose a new method for
edge estimation that combines image moments with partial area effect for edge candidates. It showed that our method
gives accurate and consistent results regardless of the change of the pattern’s thickness and angle, compared to
existing methods.
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Fig. 1. Description of step edge.
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Fig. 2. An image window considering partial area effect.
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Table 1. Extracted data for

extending pixels in propsed

\
! | Estimating edge candidate using GLM | : model
' Angle
| Generate a line through the candidate | : Width 15 30 45 60 75 90
! |
| Divide the candidate pixels into a window(r x c) | : 5 1362 1250 1137 1025 920 800
| | 7 1908 | 1750 | 1593 | 1435 | 1288 | 1122
Apply PAE to the divided pixels | :
T | 9 2453 | 2250 | 2048 | 1845 | 1656 | 1440
| Adjust edge candidate according to the PPE value | :
. / Estimating edge candidate using GLM
Po [ Estimated Edge
............ v =ax+ b

Extended pixel data

Image data extraction

Fig. 4. Descriptions for extending pixels in the proposed
model.

71A 2HgE ZAle) 5 P o 271 FA9E
olojo] o g AAF ¥, GLM =7t =2 e uier
o7 A¥Mog A ow, 11 AE Fig 52 Table 1
o Uehigich 4] (6)2 Fig 59 Table 13} Zro] ARZ3t gt
S HE o2 APEIbiE Faf mEshalth

window(rx ¢)

Apply PAE to the window

Fig. 6. The edge estimation for proposed model.
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Fig. 8. Simulate image patterns for our experiments.
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Fig. 9. Performance comparisons for 5 pixel patterns.
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Fig. 10. Performance comparisons for 7 pixel patterns.
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Table 2. Method comparisons for several performance

index
- 5 pixels 7 pixels 9 pixels
Angle GLM | Hybrid | GLM | Hybrid | GLM | Hybrid
15 524 | 506 | 675 | 7.16 | 861 | 9.14
30 506 | 497 | 690 | 7.07 | 880 | 9.02
45 532 | 513 | 730 | 732 | 938 | 920
60 500 | 511 | 718 | 729 | 9.1 | 9.09
75 504 | 522 | 716 | 727 | 9.09 | 9.16
Max. | 63 | o011 | 030 | 032 | 038 | 020
Error
gh‘" 0.00 | 003 | 025 | 007 | 039 | 0.02
Iror
If‘"“’r 032 | 0.14 | 055 | 025 | 077 | 0.8
ange
Std. | 014 | 009 | 022 | 011 | 030 | 0.07
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