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Unsupervised anomaly detection algorithm based on improved
PatchCore
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Abstract: In existing industrial systems, using unsupervised algorithms for structural anomaly detection
in industrial scenes is a very important means. To address the low sensitivity of existing unsupervised
anomaly detection models to outlier normal features, an improved unsupervised anomaly detection
model based on PatchCore was proposed. Firstly, an unsupervised clustering algorithm was introduced
to cluster and sample its core feature set, in order to reduce the sensitivity of the algorithm to outlier

normal features. Secondly, using cosine similarity as a metric, only the similarity in the direction of the
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feature vectors was considered to eliminate the influence of outliers within the normal feature vectors on

the Euclidean distance anomaly. Finally, validation was performed on the MVTec LOCO AD and

MVTec AD datasets, respectively. The experimental results show that the improved PatchCore model
achieves image-level AUROC and pixel-level AUROC scores of 0.876 and 0.860 on the MVTec LOCO
AD and MVTec AD datasets, respectively, which is increased by 5.1% and 3.7% compared with that of

the PatchCore model.

Keywords: unsupervised; anomaly detection; cluster sampling
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Fig.2 Comparison chart of normal samples and their distribution
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Tab.2 MVTec LOCO AD detection results (image-level AUROC/anomalous pixel-level AUROC)

2551 PatchCore R R PaDim CutPaste
breakfast box (0.80,0.80) (0.83,0.80) (0.78,0.78) (0.70,/)
pushpins (0.90,0.88) (0.91,0.89) (0.59,0.87) (0.68,/)
screw bag (0.80,0.78) (0.85,0.84) (0.60,0.82) (0.80,/)
splicing connectors (0.86,0.83) (0.88,0.83) (0.59,0.82) (0.66,/)
juice bottle (0.95,0.92) (0.95,092) (0.82,0.84) (0.78,/)
Ty (0.82,0.82) (0.88,0.86) (0.64,0.83) 0.71,/)
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Tab.3 MVTec AD detection results (image-level AUROC/anomaly pixel-level AUROC)

eS| PatchCore R R PaDim CutPaste
bottle (0.98,0.98) (0.98,0.98) (0.98,0.95) (0.98,/)
cable (0.98,0.97) (0.97,0.96) (0.97,0.89) (0.91,/)
capsule (0.99,0.99) (0.99,0.99) (0.98,0.94) (0.97,/)
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grid (0.98,0.98) (0.94,0.94) (0.97,0.95) (0.98,/)
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metal nut (0.98,0.98) (0.98,0.97) (0.97,0.86) (0.93,/)
pill (0.98,0.98) (0.96,0.96) (0.96,0.93) (0.96,/)
screw (0.99,0.99) (0.98,0.97) (0.99,0.94) (0.97,/)
tile (0.96,0.94) (0.95,0.95) (0.94,0.86) (0.91,/)
toothbrush (0.99,0.98) (0.95,0.95) (0.99,0.93) (0.98,))
transistor (0.96,0.93) (0.95,0.93) (0.97,0.98) (0.93,/)
wood (0.95,0.94) (0.95,0.93) (0.95,0.98) (0.96,/)
zipper (0.99,0.99) (0.99,0.98) (0.98,0.98) (0.99./)
P (0.98,0.97) (0.97,0.96) (0.97,0.94) (0.96,/)
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