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Abstract :

This paper addresses the problem of vision-based mask filter inspection for mask production systems.

Machine learning-based approaches can be considered to solve the problem, but they may not be applicable to mask

filter inspection if normal and anomaly mask filter data are not sufficient. In such cases, handcrafted image processing

methods have to be considered to solve the problem. In this paper, we propose a hierarchical correlation-based

approach that combines handcrafted image processing methods to detect anomaly mask filters. The proposed approach

combines image rotation, cropping and resizing, edge detection of mask filter parts, average blurring, and
correlation-based decision. The proposed approach was tested and analyzed with real mask filters. The results showed
that the proposed approach was able to successfully detect anomalies in mask filters.
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Fig. 5. The process of extracting a mask image angle and filter corners
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Table 1. Pearson correlation coefficients between normal and
defect mask images according to mask filter edge detection
and average blurring methods

[u]

Pearson Correlation Coefficient
Differential 0.99999846
Sobel Edge Detection 0.99997359
Laplacian 0.99999960
Average Blurring 0.9999449

Pearson cross correlation
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Fig. 12. Hierarchical Pearson cross correlation function
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Table 2. Confusion matrix for anomaly detection results

True
Normal Anomaly
Detection Normal 99 8
Result Anomaly 1 92
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Table 3. Precision, recall, and accuracy according to threshold

Precision Recall Accuracy
0.75 0.885 1.000 0.935
0.80 0.901 1.000 0.945
Threshold|  0.85 0.917 1.000 0.955
0.90 0917 1.000 0.955
0.95 0.925 0.990 0.955
AHEEE 71 el 0959 W &% 3E  (Confusion

Matrix)& 3 29 Zoich =& 71E gh& 075904 005 3
AOR 0957HA WeA7H &5 FEE 4531, ol 7
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