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A  DATASET

MVTec AD is the most popular dataset for industrial image anomaly detection (Bergmann et al.
(2019)), which consists of 15 categories of items, including a total of 3629 normal images as a
training set, and a collection of 1725 normal images and abnormal images as a test set. All images
have a resolution between 700x700 and 1024 x 1024 piexls.

MPDD is a more challenging AD dataset containing 6 classes of metal parts (Jezek et al.| (2021)).
The images are taken in different spatial directions, and distances, and under the condition of non-
uniform background, so it is more challenging. The training set contains 888 normal images, and
the test set contains 176 normal images and 282 abnormal images. The resolution of all images is
1024 %1024 pixels.

MVTEC LOCO AD adds logical abnormal images outside the structural class abnormal image
(Bergmann et al.[(2022)). The dataset contains 1,772 normal images as a training set and 304 normal
images are used as a validation set. The test set contains 575 normal images, 432 structural abnormal
images, and 561 logic abnormal images. Due to the different calculation methods of logic abnormal
detection metric, we abandon the logical abnormal image of the test concentration, retaining the
remaining 575 normal images and 432 structural abnormal images as a test set for experiments.
Each image is 850 to 1600 pixels in height and 800 to 1700 pixels wide.

B EXPERIMENT RESULTS

Table 1: Results of anomaly detection. Setting: New Fewshot Setting, K (number of shot)=1,
Dataset: MVTec, Sampling Ratio: 0.01, Metrics: Image AUROC. The number of shot for RegAD
is 2. The data for PaDiM and PatchCore-10, PatchCore-25 are from Roth et al.| (2022).

Category Aug.(R) GraphCore CFA SPADE PaDiM STPM RD4AD PatchCore-1 PatchCore-10 PatchCore-25 RegAD
Bottle 99.7 99.8 96.7 952 - 93.2 91.2 96.5 - - -
Cable 90.1 91.1 654  60.1 - 59.8 58.3 65.5

Capsule 64.7 72.1 50.2 456 - 432 447 49.8

Carpet 99.3 99.3 97.1 93.2 - 90.5 92.5 97.2

Grid 70.8 80.9 792 75.1 - 71.2 74.3 78.9

Hazelnut 97.4 98.5 98.1 95.0 - 90.3 93.2 98.0

Leather 100 100 100 97.2 - 95.1 96.5 100

Meta Nut 77.0 92.5 66.1 60.2 - 58.2 63.4 65.6

Pill 81.0 81.2 66.3  59.7 - 57.3 62.4 65.1

Screw 574 57.9 559 49.6 - 512 535 54.8

Tile 99.9 99.2 99.8 895 - 90.2  88.7 99.5

Toothbrush | 84.4 85.2 86.7 785 - 752 718 85.8

Transistor | 94.5 96.2 71.5  50.5 - 832 7715 70.5

‘Wood 97.0 97.3 98.1 495 - 954 935 98.9

Zipper 97.4 97.5 503 485 - 452  48.6 51.2 - - -
Average 87.4 89.9 78.75 69.83  76.1 69.70 744 78.5 83.40 84.10 82.4

C ABLATION STADIES
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Table 2: Setting: Ours Fewshot Setting, K (number of shot)=1, Dataset: MVTec, Sampling Ra-
tio: 0.01, Metrics: Pixel AUROC. The number of shot for RegAD is 2. The data for PaDiM and
PatchCore-10, PatchCore-25 are from |Roth et al.[(2022).

Category Aug.(R) GraphCore CFA SPADE PaDiM STPM RD4AD PatchCore-1 PatchCore-10 PatchCore-25 RegAD
Bottle 98.5 99.8 932 852 - 84.3 81.7 93.0 - - -
Cable 95.1 96.2 88.2 782 - 50.9 64.8 87.0

Capsule 97.7 98.1 85.6 792 - 49.2 77.9 87.7

Carpet 99.1 99.3 975 952 - 60.5 72.5 98.8

Grid 70.5 76.9 813 75.6 - 61.2 74.3 84.1

Hazelnut 97.1 98.5 98.1 88.2 - 73.3 63.2 97.5

Leather 99.3 99.5 99.2 883 - 75.1 86.5 99.2

Meta Nut 93.2 92.5 89.5 585 - 51.1 68.7 90.1

Pill 95.7 96.2 912 542 - 493  65.6 90.4

Screw 92.0 93.4 96.5 69.6 - 512 597 95.8

Tile 95.8 96.8 81.5 815 - 572 887 82.7

Toothbrush | 97.9 98.5 938 755 - 652 778 93.0

Transistor | 93.6 96.2 79.5 735 - 432 715 78.8

‘Wood 93.1 94.3 91.8 895 - 454 935 90.7

Zipper 98.5 97.5 932 935 - 552 48.6 94.0 - -

Average 94.47 95.60 90.67 79.07 88.20 58.15 69.03 90.85 92.00 92.40

Table 3: Setting: Ours Fewshot Setting, K (number of shot)=2, Dataset: MVTec, Sampling Ratio:
0.01, Metrics: Image AUROC. The data for PaDiM and PatchCore-10, PatchCore-25 are from Roth
et al.[(2022).

Category Aug.(R) GraphCore CFA SPADE PaDiM STPM RD4AD PatchCore-1 PatchCore-10 PatchCore-25 RegAD
Bottle 99.7 99.8 93.7 957 - 93.8 912 99.7 - - 99.4
Cable 94.7 95.2 89.3 604 - 60.2 653 94.9 - - 65.1
Capsule 66.5 73.2 53.4 487 - 452 505 67.2 - - 67.5
Carpet 994 994 97.6 92.1 - 90.8 92.8 99.1 - - 96.5
Grid 75.7 81.5 80.4 75.8 - 726 752 61.7 - - 84.0
Hazelnut 99.7 99.5 994 952 - 903 934 93.5 - - 96.0
Leather 100 100 100 97.9 - 958 96.7 100 - - 99.4
Meta Nut 95.0 96.3 68.6 61.3 - 594 634 92.0 - - 91.4
Pill 87.8 88.6 67.4 602 - 58.7 62.8 87.4 - - 81.3
Screw 63.6 65.7 582 513 - 519 543 48.3 - - 52.5
Tile 100 100 99.8  90.2 - 914 889 100 - - 94.3
Toothbrush | 83.6 87.3 86.9 802 - 76.5 77.1 83.9 - - 86.6
Transistor | 96.3 97.1 725 516 - 824  78.1 96.9 - - 86.0
Wood 97.1 97.5 98.2 503 - 958 937 97.2 - - 99.2
Zipper 96.9 97.5 50.5 494 - 47.6 495 95.3 - - 86.3
Average 90.40 9191 81.06 70.69 7890 74.16 75.53 87.81 86.40 87.20 85.70
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Table 4: Setting: Ours Fewshot Setting, K (number of shot)=2, Dataset: MVTec, Sampling Ratio:
0.01, Metrics: Pixel AUROC. The data for PaDiM and PatchCore-10, PatchCore-25 are from [Roth
et al.[(2022).

Category Aug.(R) GraphCore CFA SPADE PaDiM STPM RD4AD PatchCore-1 PatchCore-10 PatchCore-25 RegAD
Bottle 98.6 99.8 935 86.8 - 846 81.7 98.5 - - 98.0
Cable 96.2 96.3 889 78.6 - 51.6 654 97.8 - - 91.7
Capsule 97.7 97.8 859 798 - 59.2 782 97.7 - - 97.3
Carpet 99.1 99.6 979 95.6 - 60.5 742 99.0 - - 98.9
Grid 79.8 80.6 814 759 - 612 763 67.5 - - 774
Hazelnut 97.9 98.2 982 889 - 745 648 96.4 - - 98.1
Leather 99.3 99.4 99.3  89.2 - 752 86.5 99.3 - - 98.0
Meta Nut 96.8 98.1 89.7 595 - 51.1 689 97.1 - - 96.9
Pill 93.9 94.1 915 572 - 499 70.2 96.8 - - 93.6
Screw 96.0 96.5 96.7 702 - 51.8  60.8 90.8 - - 94.4
Tile 99.3 96.8 81.8 823 - 582 592 96.0 - - 94.3
Toothbrush | 98.2 98.6 939 76.8 - 66.3 783 98.2 - - 98.2
Transistor | 94.1 99.2 803 73.6 - 475 678 95.0 - - 93.4
‘Wood 98.4 99.5 924  89.7 - 484 938 93.0 - - 93.5
Zipper 99.0 99.3 94.1 937 - 563 512 98.2 - - 95.1
Average 96.29  96.92 91.03 79.85 9050 59.75 71.82 9475 93.10 93.30 94.59

Table 5: Setting: New Fewshot Setting, K (number of shot)=4, Dataset: MVTec, Sampling Ratio:
0.01, Metrics: Image AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bottle 99.7 99.8 942 958 939 921 99.6 99.4
Cable 94.1 95.2 912 613 61.3 68.4 97.4 76.1
Capsule 66.2 74.5 56.2  48.7 474  51.7 66.3 72.4
Carpet 99.6 99.4 97.6 925 915 932 99.0 97.9
Grid 77.9 81.6 81.5 76.2 75.3 76.4 63.0 91.2
Hazelnut 99.9 99.5 994 956 91.4 93.8 92.8 95.8
Leather 100 100 100 982 969 96.8 100 100
Meta Nut 95.9 96.2 91.3 625 60.8 65.3 94.7 94.6
Pill 89.3 88.2 85.6 61.8 613 62.8 89.0 80.8
Screw 63.9 68.9 492 529 52.8 55.7 54.1 56.6
Tile 100 100 99.8 913 90.4 90.8 100 95.5
Toothbrush | 94.4 95.2 87.2  81.7 804  76.7 95.2 90.9
Transistor | 98.5 99.2 95.8 525 824 793 98.4 85.2
Wood 97.4 97.9 986 514 95.8 94.2 97.4 98.6
Zipper 96.9 98.2 943 522 476  56.7 95.5 88.5
Average 9222 9292 8497 71.64 74777 76.93 89.49 88.23




Under review as a conference paper at ICLR 2023

Table 6: Setting: New Fewshot Setting, K (number of shot)=4, Dataset: MVTec, Sampling Ratio:
0.01, Metrics: Pixel AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bottle 98.6 99.8 93.6 86.9 84.9 81.8 98.6 98.4
Cable 96.6 96.9 89.1 78.7 522  66.2 97.9 92.7
Capsule 97.7 97.9 86.2 80.1 59.3 78.4 97.7 97.6
Carpet 99.1 99.6 98.2 950 60.6 74.8 99.0 98.9
Grid 81.9 82.3 82.5 76.1 61.8 769 70.6 85.7
Hazelnut 98.3 99.1 98.5 89.1 74.9 65.2 97.0 98.0
Leather 99.3 99.6 99.3 89.3 75.3 86.7 96.9 99.1
Meta Nut 96.8 98.1 89.9 60.2 51.8 69.2 97.0 97.8
Pill 97.0 97.5 91.6 582 50.6 70.4 96.9 97.4
Screw 93.8 96.5 96.8 71.3 51.9 60.9 92.1 95.0
Tile 95.7 96.7 823 824 58.5 595 96.0 94.9
Toothbrush | 98.8 98.9 942 76.9 66.9 78.9 98.8 98.5
Transistor | 94.1 99.3 80.5 74.2 575 679 95.0 93.8
Wood 93.2 99.5 92.6 904 48.9 942 93.1 94.7
Zipper 98.4 99.3 94.8 93.8 56.4 52.3 98.3 94.0
Average 95.95 97.40 91.34 80.17 60.77 72.22 94.99 95.77

Table 7: Setting: New Fewshot Setting, K (number of shot)=8, Dataset: MVTec, Sampling Ratio:
0.01, Metrics: Image AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bottle 100 99.8 95.1 959 94.1 928 99.6 99.8
Cable 94.1 95.2 91.8 63.5 62.6 69.2 97.4 80.6
Capsule 89.7 90.5 69.5 589 57.8 585 85.3 76.3
Carpet 98.5 99.5 97.6 927 91.6 93.8 99.0 98.5
Grid 92.7 92.3 85.6 713 769 779 83.1 91.5
Hazelnut 100 100 994  96.5 91.8 942 99.8 96.5
Leather 100 100 100 98.7 972 972 100 100
Meta Nut | 96.8 97.9 923 689 61.3 65.6 95.1 98.3
Pill 90.1 91.1 88.9 639 64.2 63.6 89.6 80.6
Screw 79.4 80.1 654 564 559 593 74.1 63.4
Tile 99.3 100 99.8 918 912 91.2 100 97.4
Toothbrush | 94.6 95.1 88.9 829 823 779 96.8 98.5
Transistor | 98.2 99.2 96.2 589 84.6 81.2 98.9 934
Wood 98.7 98.9 989 613 95.8 95.6 97.5 99.4
Zipper 99.0 99.2 94.5 62.5 572 589 98.4 94.0
Average 9541 95.92 9093 7534 77.63 7846 9431 91.21
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Table 8: Setting: New Fewshot Setting, K (number of shot)=8, Dataset: MVTec, Sampling Ratio:
0.01, Metrics: Pixel AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bottle 98.6 99.8 93.6 87.1 852 82.1 98.7 97.5
Cable 97.0 97.2 89.2 789 533 68.2 98.3 94.9
Capsule 98.3 98.5 86.5 80.2 593 785 98.4 98.2
Carpet 99.1 99.7 984 95.1 60.7 79.2 99.2 98.9
Grid 82.5 83.7 828 77.2 61.8 769 71.5 88.7
Hazelnut 98.4 99.2 98.6 89.5 749  65.5 97.2 98.5
Leather 99.4 99.6 994 90.2 753 869 99.4 98.9
Meta Nut 97.3 98.9 89.9 60.5 54.6  69.5 97.5 96.9
Pill 98.1 98.4 91.7 58.2 55.7 705 98.1 97.8
Screw 94.2 96.6 969 714 523 619 92.5 97.1
Tile 96.8 97.4 83.4 825 589  60.8 96.3 95.2
Toothbrush | 99.2 99.2 945 772 669 79.1 99.2 98.7
Transistor | 95.2 99.4 81.5 745 582 679 95.7 96.8
Wood 93.8 99.7 927 904 492 945 93.4 94.6
Zipper 98.6 99.7 949 942 57.8 52.8 98.6 97.4
Average 96.43 97.80 91.60 8047 61.61 7295 95.60 96.67

Table 9: Setting: New Fewshot Setting, K (number of shot)=1, Dataset: MPDD, Sampling Ratio:
0.01, Metrics: Image AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bracket Black | 64.8 65.9 64.1 62.1 93.2 912 58.2 -
Bracket Brown | 75.0 76.8 654 59.2 59.8 583 70.6 -
Bracket White | 88.6 89.2 68.2 682 432 447 69.3 -
Connector 98.3 98.7 58.5 585 90.5 925 59.0 -
Metal Plate 99.9 99.9 62.1 63.2 712 743 64.1 -
Tubes 76.6 77.8 342 338 65.1 442 34.1 -
Average 83.87 84.72 5875 57.50 59.20 67.53 59.22 57.8

Table 10: Setting: New Fewshot Setting, K (number of shot)=1, Dataset: MPDD, Sampling Ratio:
0.01, Metrics: Pixel AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bracket Black | 91.7 92.3 752 724 74.5 72.5 78.8 -
Bracket Brown | 91.8 92.2 772 718 729 723 76.8 -
Bracket White | 97.0 97.3 69.8 65.4 63.1 61.3 67.8 -
Connector 97.0 97.5 88.9 824 82.1 81.7 85.0 -
Metal Plate 98.1 98.9 83.1 75.2 83.2 75.4 84.1 -
Tubes 92.4 92.8 71.7  76.2 74.5 76.1 78.2 -
Average 94.67 95.17 77.65 7390 75.05 73.22 78.45 -

Table 11: Setting: New Fewshot Setting, K (number of shot)=2, Dataset: MPDD, Sampling Ratio:
0.01, Metrics: Image AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bracket Black | 66.8 67.0 543 624 94.5 91.7 58.6 63.3
Bracket Brown | 76.1 77.2 66.8 59.5 62.3 58.8 70.7 59.4
Bracket White | 87.2 89.4 68.7 67.2 53.8 55.6 70.4 55.6
Connector 98.6 98.9 58.5 59.2 51.6  53.7 59.2 73.0
Metal Plate 99.9 99.9 62.7 64.2 624 65.2 64.1 61.7
Tubes 79.2 79.8 40.7 356 49.6 459 343 67.1
Average 84.63  85.37 58.62 58.02 6237 61.82 59.55 63.35
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Table 12: Setting: New Fewshot Setting, K (number of shot)=2, Dataset: MPDD, Sampling Ratio:
0.01, Metrics: Pixel AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bracket Black | 92.1 92.5 75.8 72.8 75.1 75.4 78.9 -
Bracket Brown | 91.9 92.6 715 719 732 734 76.9 -
Bracket White | 97.1 97.5 70.8 724 64.2 62.4 68.1 -
Connector 97.2 97.7 88.2 82.8 834 823 85.2 -
Metal Plate 98.4 99.1 84.3 75.9 83.2 76.5 86.3 -
Tubes 92.6 93.1 72.8 76.8 75.6 77.1 79.5 -
Average 94.88 95.42 78.23 7543 75778 7T74.52 79.15 93.2

Table 13: Setting: New Fewshot Setting, K (number of shot)=4, Dataset: MPDD, Sampling Ratio:
0.01, Metrics: Image AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bracket Black | 66.9 67.8 549 624 94.5 91.9 58.9 63.8
Bracket Brown | 76.5 77.8 66.8 59.5 624 59.0 70.8 66.1
Bracket White | 87.5 89.6 71.1 67.5 54.2 55.7 70.7 59.3
Connector 98.9 98.9 58.7 59.5 52.1 54.4 59.4 77.2
Metal Plate 99.9 99.9 62.9 649 62.4 65.5 64.4 78.6
Tubes 79.6 80.0 41.1 35.9 50.2 46.2 34.5 67.5
Average 84.88  85.67 59.25 5828 62.62 62.12 59.78 68.75

Table 14: Setting: New Fewshot Setting, K (number of shot)=4, Dataset: MPDD, Sampling Ratio:
0.01, Metrics: Pixel AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bracket Black | 92.7 92.7 759 729 753 759 79.1 -
Bracket Brown | 92.1 92.9 7719 723 735 748 77.3 -
Bracket White | 97.5 97.8 712 729 64.7  64.5 69.3 -
Connector 97.5 98.1 88.8 829 84.2 824 86.4 -
Metal Plate 98.5 99.2 84.8 76.9 835 772 86.7 -
Tubes 92.7 93.5 735 7172 75.8 178.1 80.1 -
Average 95.17  95.70 78.68 75.85 76.17 7548  79.82 93.9

Table 15: Setting: New Fewshot Setting, K (number of shot)=8, Dataset: MPDD, Sampling Ratio:
0.01, Metrics: Image AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bracket Black | 67.1 68.2 552 624 94.6 922 59.2 67.3
Bracket Brown | 76.8 78.5 669 59.8 62.7 59.2 70.9 69.5
Bracket White | 87.9 89.9 794 676 547 559 70.5 61.4
Connector 98.9 99.1 589 599 5277 54.6 59.6 84.9
Metal Plate 99.9 99.9 63.1 65.2 63.2 65.8 64.7 80.2
Tubes 79.8 80.3 417 362 50.8  46.7 34.8 67.9
Average 85.07 85.98 60.87 58.52 63.12 6240 59.95 71.87

Table 16: Setting: New Fewshot Setting, K (number of shot)=8, Dataset: MPDD, Sampling Ratio:
0.01, Metrics: Pixel AUROC

Category Aug.(R) GraphCore CFA SPADE STPM RD4AD PatchCore RegAD
Bracket Black | 92.9 92.9 762  73.1 76.3 762 79.6 -
Bracket Brown | 92.3 93.1 7719 726 742 751 77.5 -
Bracket White | 97.9 98.2 71.8  73.1 649  64.6 70.2 -
Connector 98.1 98.3 89.1 83.1 84.5 82.6 87,1 -
Metal Plate 98.7 99.3 852 772 83.7 715 86.9 -
Tubes 92.9 93.4 739 78.1 76.1 783 80.5 -
Average 95.47  95.87 79.02 7620 76.62 7572  80.30 95.10
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Table 17: The architecture details of GraphCore

Stage Output Size | GraphCore
Stem % X % Conv x3
[D =48
H., W
Stage 1 T X _K:g}XQ
Downsample % X % Conv
(D =96
H., W
Stage 2 T X5 _K:g}XQ
Downsample 1% X ‘fv—ﬁ Conv
[D = 240
H ., W
Stage 3 16 X 16 _K:g}xz
Downsample 3% X % Conv
(D = 384
H ., W
Stage 4 35 X 35 _K:g}XQ
Head 1x1 Pooling and MLP

Table 18: Ablation study for memory bank size and inference speed with respect to 1 shot

Method Memory Bank Size (Average) | Inference speed (Average)
PatchCore 1.6M 0.0316s
Aug.(R) + PatchCore | 1.8M 0.0325s
GraphCore 1.2M 0.0299s

Table 19: Ablation study for memory bank size and inference speed with respect to 2 shot

Method Memory Bank Size (Average) | Inference speed (Average)
PatchCore 3.2M 0.0327s
Aug.(R) + PatchCore | 3.2M 0.0327s
GraphCore 1.8M 0.0287s

Table 20: Ablation study with respect to Dataset: MVTec 2D, sampling rate: 0.01, Metrics: image-
level AUROC, number of shot is 1.

Augmentation Type

Aug + PatchCore

Flipping
Translation
Scaling
Rotation

814
83.6
823
87.4

Table 21: Ablation study with respect to Dataset: MVTec 2D, sampling rate: 0.01, Metrics: image-
level AUROC, number of shot is 2.

Augmentation Type

Aug + PatchCore

Flipping
Translation
Scaling
Rotation

83.7
85.6
90.2
90.5
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