Towards Total Recall in Industrial
Anomaly Detection

Data Engineering Lab

Sunghyun Ahn
skd(@yonsei.ac.kr

<2024/01/24>


mailto:skd@yonsei.ac.kr

/\ Roth, Karsten, et al. "Towards total recall in industrial anomaly
@ PatChCOre detection." Proceedings of the IEEE/CVF Conference on Computer
Vision and Pattern Recognition. 2022.
&2 PatchCore (CVPR 2022)
& AHHehs DS 2HE0HH F HO0IHS E2S HZ2IH M&E6HD, MEE N2 E 22010 014 EXIE ol 22
& A HIOIEHY EXE SMHOE MEG W HICH emp 2] A0IZE 2 BHE 4 US
O H2 AQUMUCE 2 04 EX| 852 HY «==p I MEUHME 2EXD US

.........................................................................................................................................................................

: [l Training

PatchCore

locally aware
patch features

‘—b.

locally aware
patch features

lq—‘

Nominal Samples

Memory Bank

M

Anomaly
Segmentation

Figure 2. Overview of PatchCore. Nominal samples are broken down into a memory bank of neighbourhood-aware patch-level features.
For reduced redundancy and inference time, this memory bank is downsampled via greedy coreset subsampling. At test time, images are
classified as anomalies if at least one patch is anomalous, and pixel-level anomaly segmentation is generated by scoring each patch-feature.
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@2 Locally aware patch features
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¢ Coreset Subsampling
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Algorithm 1: PatchCore memory bank.

Input: Pretrained ¢, hierarchies j, nominal data
Xy, stride s, patchsize p, coreset target [,
random linear projection ).

Output: Patch-level Memory bank M.

Algorithm:

M+~ {}

for z; € X do ) ®

| M+ MU Psp(dj(xi)) ®

end

[ * Apply greedy coreset selection. */

Mc + {}

fori e [0,....,1 — 1] do ()

my  argmax min [[$(m) —v(n)l, ° >
MC — MC’ U {mt}
end e O
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«¢ Anomaly Scoring
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&< Results
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Table S1. Anomaly Detection Performance (AUROC) on MVTec AD [5]. PaDiM* denotes a result from [ 14] with a backbone specifically
selected for the task of image-level anomaly detection, which we could not reproduce.

| | Method \Dataset —» || Avg || Bottle | Cable | Capsule | Carpet | Grid | Hazeln. | Leather | Metal Nut | Pill | Screw | Tile | Toothb. | Trans. | Wood | Zipper |

GeoTrans [20] 672 | 744 | 783 | 670 | 437 | 619 | 359 84.1 813 | 630 500 | 417 ] 972 | 89 | 61.1 | 82.0
GANomaly [2] 762 || 89.2 | 757 | 732 | 699 | 708 | 785 84.2 700 | 743 | 746 | 794 | €53 | 792 | 834 | 745
DSEBM [54] 709 || 818 | 685 | s94 | 413 | 717 | 762 416 679 | 806 | 999 |69.0| 781 | 741 | 952 | 584
OCSVM [3] 719 || 99.0 | 803 | 544 | 627 | 410 | 911 88.0 61.1 729 | 747 |876| 619 | 567 | 953 | 517
ITAE [25] 8390 || 941 | 832 | 68.1 706 | 883 | 855 86.2 667 | 786 | 100 |735| 100 | 843 | 923 | 876
SPADE [10] 85.5 - - - - - - - - - - - - - - -
CAVGA-R,, [37] 9 || 96 9 93 88 84 97 89 82 86 | 81 | 97 89 99 79 9
PatchSVDD [56] 92.1 || 986 | 903 | 767 | 929 | 946 | 920 90.9 940 |[86.1| 813 [978| 100 | 915 | 965 | 979
DifferNet [42] 949 || 99.0 | 959 | 869 | 929 | 840 | 993 97.1 96.1 888 | 963 | 994 | 986 | 911 | 99.8 | 951
PaDiM [ 14] 95.3 . - - . - . . - - . . . . . .
MahalanobisAD [40] || 958 || 100 | 95.0 | 95.1 100 | 89.7 | 99.1 100 947 |887| 852 |998| 969 | 955 | 996 | 979
PaDiM* [14] 97.9 - - - - - - - - - - - - - - -
PatchCore—25 991 | 100 | 99.5 | 981 | 987 |982| 100 100 100 | 966 98.1 | 987 | 100 100 | 992 | 99.4
PatchCore—10 990 || 100 | 994 | 978 | 987 | 979 | 100 100 100 [960| 970 | 989 | 997 | 100 | 990 | 99.5
PatchCore—1 99.0 || 100 | 993 | 980 | 980 | 986 | 100 100 99.7 | 97.0| 964 | 994 | 100 | 999 | 992 | 99.2
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@2 Results
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Table S2. Anomaly Segmentation Performance on MVTec [5], as measured in pixelwise AUROC.

| 4 Method \Dataset — || Avg || Bottle | Cable | Capsule | Carpet | Grid | Hazeln. | Leather | Metal Nut | Pill | Screw | Tile | Toothb. | Trans. | Wood | Zipper

vis. expl. VAE [71] 86 87 90 74 78 73 98 95 94 83 97 80 94 93 77 78

AEssin [0] 87 93 82 94 87 94 97 78 89 91 926 59 92 90 73 88

~+-VAE + grad. [15] 88.8 93.1 88.0 91.7 727 97.9 98.8 89.7 91.4 935 97.2 | 581 98.3 93.1 80.9 87.1

CAVGA-R,, [57] 89 . . . . - . . . . . . . . . .

PatchSVDD [50] 95.7 98.1 96.8 95.8 92.6 96.2 97.5 974 98.0 95.1 95.7 | 914 98.1 97.0 90.8 95.1

SPADE [10] 96.0 98.4 97.2 99.0 97.5 93.7 99.1 97.6 98.1 96.5 | 989 | 8§74 97.9 94.1 88.5 96.5

PaDiM [14] 975 98.3 96.7 98.5 99.1 97.3 98.2 99.2 97.2 957 | 985 | 94.1 98.8 98.5 94.9 98.5

PatchCore—25 98.1 98.6 98.4 98.8 99.0 98.7 98.7 993 98.4 974 | 994 | 956 98.7 96.3 95.0 98.8

PatchCore—10 98.1 98.6 98.5 989 99.1 98.7 98.7 99.3 98.4 97.6 | 994 | 959 98.7 96.4 95.1 98.9

PatchCore—1 98.0 98.5 98.2 08.8 98.9 98.6 98.6 99.3 98.4 97.1 99.2 | 96.1 98.5 94.9 95.1 98.8 7
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