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§ The study on automation of visual inspection by deep learning
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Abstract In recent years, visual inspection at a manufacturing site has been automated by an image processing technology.

However, the existing inspection method requires a heavy burden on the engineer, such as image feature extraction and threshold
adjustment. In addition, the appearance inspection which requires a complex and advanced feature extraction may lead to outflow of
detective products (deterioration of quality). In this study, we constructed a visual inspection system that automated feature extraction
by using deep learning. This is attracting attention in the field of image recognition. To evaluate the effectiveness of the proposed
system, we used some non-defective and defective products from manufacturing sites to inspect the accuracy. As a result, we got 100%
for non-defective/defective determination rate and 88% for finding the cause of defect products. The effectiveness of the proposed

system was confirmed.
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Fig. 1 Overview of the proposed system.
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Fig. 2 Images for each category.
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Table 1 Number of images for each category.
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Table 2 Evaluation experiment results.
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Fig. 3 Examples of brightness changed images.
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Fig. 4 Examples of rotated images.
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Table 3 Result after data augmentation.
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Fig. 5 Images with similar features.
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