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Method for accelerating machine learning in visual inspection
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Abstract

We present a new semi-supervised anomaly detection technique for image visual inspection in
the manufacturing industry. This technique is based on Patch Distribution Modeling (PaDiM)?
methodology with the dual objectives of enhancing performance and accelerating processing

speed. Specifically, we have adopted an approach to enhance the processes of feature extraction

and dimensionality reduction. We confirmed that the proposed method can lead to significantly

reduction in processing time when compared to the PaDiM approach while maintaining

comparable performance levels. This makes it possible to apply the proposed method to image

visual inspections in the manufacturing industry, with the expectation of enhancing the efficiency

and quality of such inspections.
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Fig. 1. Example of rule-based method.
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Fig. 3. Flowchart of image—based visual inspection
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Table 1. Confusion matrix.
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Fig.4. ROC curve.
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Table 2. Development goals.

Target value Current value

AUROC 0.94 0.943
(Pixel level)

Processing 0.70 0.84

time[s]
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Fig. 5. Feature extraction of normal image
(for training).
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Fig. 6. Image of patches.
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Fig. 8. Feature extraction method.
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Fig.9. Method to select features with small mean
values per feature channel.
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Table 3. Comparison of AUROC values between
previous and proposed methods.

method @ previous | @ 5.1 ® 5.2 |® proposed
bottle 0.973 0.978 0.966 0.979

cable 0.872 0.893 0.926 0.944
capsule 0.969 0.976 0.976 0.977
hazelnut 0.946 0.948 0.955 0.968
metal_nut 0.949 0.912 0.933 0.926

object |pill 0.955 0.889 0.910 0.905
screw 0.948 0.952 0.855 0.963
toothbrush 0.983 0.982 0.978 0.985
transistor 0.939 0.931 0.976 0.946

zipper 0.978 0.969 0.967 0.968
average 0.951 0.943 0.944 0.956

carpet 0.962 0.950 0.970 0.982

grid 0.908 0.774 0.945 0.855
toxture leather 0.988 0.978 0.980 0.989
tile 0.863 0.778 0.906 0.940

wood 0.909 0.898 0.892 0.918
average 0.926 0.876 0.939 0.937
average all classes 0.943 0.921 0.942 0.950
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Table 4. Comparison of Processing time between
previous and proposed methods.

method @ previous| @ 5.1 ® 5.2 |® proposed
bottle 0.863 0.319 1.345 0.422

cable 0.912 0.402 1.245 0.413
capsule 0.841 0.377 1.232 0.414
hazelnut 0.851 0.355 1.223 0.415
metal_nut 0.845 0.350 1.229 0.415

object [pill 0.848 0.349 1.239 0.416
screw 0.842 0.349 1.243 0.416
toothbrush 0.813 0.347 1.247 0.418
transistor 0.795 0.347 1.247 0.419

zipper 0.784 0.346 1.246 0.419
average 0.840 0.354 1.250 0.417

carpet 0.841 0.365 1.234 0.415

grid 0.841 0.357 1.229 0.416

texture leather 0.843 0.352 1.216 0.415
tile 0.836 0.348 1.247 0.417

wood 0.790 0.347 1.248 0.419
average 0.830 0.354 1.235 0.417
average all classes 0.836 0.354 1.245 0.417
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