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In this study, we propose a deep learning-based method for large-area inspection aimed at the high-speed detection of
micro hole diameters. Micro holes are detected and stored in large images using YOLOvS8, an object detection model. A
super-resolution technique utilizing ESRGAN, an adversarial neural network, is applied to images of small micro holes,
enhancing them to high resolution before measuring their diameters through image processing. When comparing the
diameters measured after 8x super-resolution with the results from existing inspection equipment, the average error rate is
remarkably low at 0.504%. The time taken to measure an image of one micro hole is 0.470 seconds, which is ten times
faster than previous inspection methods. These results can significantly contribute to high-speed measurement and quality

improvement through deep leamning.
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Table 1 Comparison of measured diameter

Mean Standard dev.  Mean error rate

[mm] [mm] (%]
Measured diameter 454.5 0.508 -
Estimated diameter 4544 0.634 0.151
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Fig. 6 Example of labeling data used for learning micro hole
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Table 2 Comparison of super-resolution results

No SR x4 x8
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