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Methods Comparison Generated Anomalies by AnomalyAny vs Ours
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The Challenge in Anomaly Detection:
Scarcity of anomalous data samples

(a) Limitations of existing anomaly generators

-

(b) Comparison of Training-free generation results

Bottlenecks in Current Anomaly Generation:
» Training-based: High compute overhead and Distorted normal regions
» Training-free: Misalignment with target data distributions. I
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Motivations of Our Approach
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- Denoising S‘rep
» Early Structural Emergence: Object structures materialize in the early stages of the denoising process.
> Attention-Space Disentanglement: Anomalous foregrounds and normal backgrounds are decoupled within the attention space.
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Overview of Our Approach

Given one reference anomaly image-mask pair (I, Mr), a normal image Iy, and a target anomaly mask Mr,our goal is to synthesize more anomaly images |
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Anomaly-Guided Optimization
Anomaly-Guided Optimization Pipeline
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Quantitative results: Anomaly detection and localization Quantitative results: Anomaly classification

Table 1. Comparison on a trained U-Net segmentation model [31] for anomaly detection and localization on MVTec-AD dataset. Table 4. Anomaly classification accuracy (%) with ResNet-34 [13]
cat DFMGAN [9] AnomalyDiffusion [18] DualAnoDiff [20] Sea$ [8] Ours trained on images synthesized by each method.

ACEOLY | AP-1 AUC-P AP-P FI-P|API AUC-P AP-P FI1-P|API AUC-P AP-P FI.P|AP1 AUCP AP-P FI-P|AP-I AUC-P AP-P FI-P

bottle | 99.8 989 902 839[99.9 994 941 873|100 995 934 857[99.9 997 959 888|100 99.7 954 884 Category | DEMGAN [9] | AnoDitf [18] | TF* [41] | DualAno [20] | SeaS [§] | Ours
cable [978 972 810 754|100 992 90.8 83.5[983 985 826 769|988 960 831 777|100 994 912 85.0 bottle 56.59 88.37 79.36 67 44 8140 | 86.05
capsule | 98.5 792 260 350 (999 988 572 59.8(99.2 995 732 67.0 | 992 937 419 473|998 970 60.6 59.0 cable 4531 76.56 60.00 57.81 4844 | 76.56
carpet | 985 906 334 381|988 986 812 746|999 994 89.1 80.2[990 993 864 78.1| 100 99.5 885 80.0 capsule 37.23 44.00 53.12 50.67 3333 | 77.33
grid 904 752 143 205(995 983 529 546(997 985 572 549(999 997 763 700|100 99.6 786 716 carpet 47.31 58.06 55.05 62.90 38.71 74.19
hazelnut | 100 997 952 895(99.9 998 965 90.6| 100 998 977 928|998 995 923 856|100 99.8 962 90.1 erid 40.83 60.00 47.36 67.50 4750 | $0.00
leather | 100 985 687 667|100 998 796 710|100 999 888 788 100 998 852 770|100 997 880 79.7 hazelnut 81.94 81.25 88.88 79.17 8125 | 95.83
metal.nut [99.8 993 981 945|100 998 987 940999 996 980 93.0| 100 998 992 957|100 998 992 957 leather 49.73 65.08 46.06 84.13 61.90 | 92.06
pill  [917 812 678 726|996 997 939 90.8[99.0 996 958 892|996 999 971 907|997 997 961 89.9 metal_nut 64.58 82.81 72.04 73.44 68.75 | 84.38
screw | 647 588 22 53 979 970 518 509950 981 57.1 561|980 985 585 572|982 994 682 64.4 pill 29.52 64.58 34.75 41.67 1875 | 12.92
tile [ 100 995 971 916|100 992 936 862|100 997 971 91.0| 100 99.8 979 92.5| 100 99.9 982 92.7 screw 37.45 29.63 4033 39.51 5679 | 56.79
toothbrush | 100 964 759 72.6| 100 992 765 734|997 982 683 68.6| 100 984 700 681|100 963 58.6 592 tile 74.85 92.98 88.00 100.0 80.47 | 100.0
fransistor [ 92.5 962 812 77.0| 100 993 926 857 (937 980 867 79.6|995 980 873 819|100 99.9 982 932 transistor 52.38 75.00 67.50 78.57 57.14 | 92.86
wood | 994 953 707 658|994 989 846 745|999 994 OL6 838|996 990 870 79.6|99.8 994 894 8.1 wood 49.21 78.57 70.00 90.48 76.19 | 7857
zipper |99.9 929 656 649|100 99.6 860 792|100 99.6 907 827|100 997 882 8I1.6| 100 995 885 82.0 zipper 27.64 86.59 63.86 24.39 3415 | 8537
Average | 948 900 627 62.1[997 99.1 814 763|989 99.1 845 788 99.6 987 831 78.1 998 992 863 808 Average | 4961 7025 | 6188 | 6555 | 5670 | 8235

Qualitative Results: Comparison of generated anomalous images with other anomaly generatlon methods
( MVTec Training-based Anomaly Generation Training-free Anomaly Generation ) St s Anonaybitfisin el
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