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A Implementation Details

For fair comparisons, we maintain the same hyper-parameters as in UniAD [52].
All input images are resized to 224⇥224 resolution for all methods both training
phase and inference time. The 4 staged features extracted from stages 1 to 4 of
EfficientNet-b4 are first resized to a spatial size of 14⇥14 and then concatenated
together to finally form a 272-channel feature map. For unsupervised reconstruc-
tion or restoration, the layer numbers of the encoder and decoder are set to 4 to
balance performance and computation costs. For supervised refiner, we employ
two transposed convolutional blocks, and the channels of each convolution block
are set to 128. For synthesized anomaly generation, we employ CutPaste [23]
and DRAEM [54] with a probability of 0.5. The loss weight � is set to 0.5.

The model is trained with a total of 1000 epochs on 8 Tesla V100 GPUs
with batch size 64. AdamW optimizer with weight decay 1⇥ 10�4 is used. The
learning rate is 1⇥10�4 initially and dropped by 0.1 after 800 epochs. We conduct
experiments based on the open-source framework PyTorch and NVIDIA V100
GPU. We use the official codes for DRAEM [54], SimpleNet [25] and UniAD [52],
and the publicly available Anomalib for other methods.

B Industry Anomaly Detection Benchmarks

Following previous works, we comprehensively evaluate our method on three
industry anomaly detection benchmarks, MVTec [4], BTAD [26], and VisA [60].
MVTec [4] is a highly popular dataset used for industrial anomaly detection.
It encompasses 15 categories (10 objects and 5 textures) from real-world manu-
facturing. The whole dataset is split into training and testing sets. The training
set includes 3,629 normal images, and the testing set contains 1,258 anomaly
images and 467 normal images. All anomaly images are annotated by pixel-level
mask, which is very convenient for pixel-level evaluation.
BTAD [26] is another real-world industrial anomaly detection dataset. It con-
tains a total of 2,830 images, showcasing 3 industrial products with body and
surface defects. The training set comprises 1,799 normal images while the testing
set consists of 290 anomaly images and 451 normal images. Similar to the MVTec,
pixel-wise annotations are given for anomaly images in the testing set.
VisA [60] is currently a larger and more challenging anomaly detection dataset.
This dataset contains 12 objects spanning 3 domains, complex structures, mul-
tiple instances, and multiple anomaly classes. There are 10,821 high-resolution
color images with 9,621 normal (8,659 for training and 962 for testing) and 1,200
anomaly images (all for testing) carrying both image- and pixel-level annotations.

C Complete Multi-class Anomaly Detection Results

In our main paper, we reported only the averaged results of all categories for each
dataset. Here, we provide a more comprehensive report in Tabs. 5 and 6, detailing
both image-level anomaly classification and pixel-level anomaly segmentation for
each category on MVTec, BTAD, and VisA.

https://github.com/openvinotoolkit/anomalib
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Table 5: Pixel-level anomaly segmentation comparisons with ROC/PR on

MVTec, BTAD and VisA. All methods are evaluated under the unified setting. The
best and second-best results are highlighted in red and blue, respectively.

Embedding-based Discriminator-based Reconstruction-based

Datasets Catergories CS-Flow [38] PaDiM [10] DFM [1] PatchCore [37] CFA [20] DRAEM [54] SimpleNet [25] UniAD [52] OneNIP

Bottle 97.5 / 61.7 97.7 / 64.2 97.1 / 58.2 97.3 / 72.1 94.4 / 49.1 96.1 / 75.9 79.8 / 21.0 98.0 / 68.0 98.5 / 81.6
Cable 84.5 / 15.7 95.9 / 36.6 97.4 / 51.8 98.2 / 56.0 90.8 / 22.6 52.4 / 5.7 82.8 / 24.4 97.5 / 53.1 98.2 / 67.5

Capsule 97.8 / 30.4 98.1 / 31.0 97.1 / 30.8 97.5 / 36.7 97.7 / 39.7 66.5 / 7.7 89.4 / 12.5 98.6 / 46.5 98.6 / 49.9
Hazelnut 96.0 / 32.2 98.1 / 48.0 98.1 / 44.4 98.5 / 49.6 97.7 / 48.5 97.5 / 73.9 88.5 / 20.3 98.1 / 53.6 98.7 / 70.2

Metal Nut 87.9 / 41.3 95.3 / 66.9 97.8 / 81.4 98.6 / 80.8 95.2 / 66.9 56.5 / 22.8 89.5 / 53.3 93.3 / 49.5 96.5 / 74.1
Pill 94.1 / 38.0 95.1 / 37.6 97.3 / 55.9 97.7 / 59.0 94.1 / 58.5 75.4 / 37.4 83.1 / 42.3 95.4 / 40.7 96.0 / 47.6

Screw 95.2 / 7.0 97.0 / 9.1 95.8 / 5.9 96.4 / 8.9 94.9 / 3.6 97.3 / 55.8 69.9 / 0.6 98.4 / 24.5 98.9 / 39.8
Toothbrush 97.6 / 38.6 98.1 / 39.6 98.2 / 51.4 98.2 / 47.3 97.5 / 49.4 97.6 / 68.9 92.1 / 31.8 98.4 / 39.7 98.8 / 53.4
Transistor 84.5 / 38.7 96.1 / 49.0 98.2 / 69.6 96.1 / 69.7 82.9 / 24.0 74.1 / 27.9 69.0 / 19.1 98.3 / 73.2 98.8 / 84.1

Zipper 96.1 / 37.4 92.9 / 21.6 95.2 / 24.5 95.4 / 56.9 85.8 / 19.5 96.3 / 63.5 88.4 / 25.5 96.6 / 33.2 97.6 / 59.1
Carpet 98.0 / 37.4 98.5 / 49.2 98.3 / 48.3 97.5 / 49.4 92.3 / 36.3 94.4 / 60.7 94.7 / 31.4 98.5 / 51.4 99.0 / 69.5
Grid 92.9 / 17.4 86.2 / 11.5 93.8 / 14.2 87.3 / 12.0 53.2 / 0.7 98.7 / 54.9 26.6 / 0.3 96.6 / 22.2 98.4 / 45.6

Leather 98.9 / 37.5 98.7 / 29.4 98.3 / 25.1 98.9 / 41.3 98.8 / 43.5 96.2 / 51.1 85.3 / 7.8 98.8 / 33.7 99.6 / 71.7
Tile 92.4 / 34.0 93.4 / 42.0 94.2 / 45.5 95.7 / 59.9 93.3 / 53.1 85.0 / 68.2 90.1 / 56.0 92.1 / 44.2 95.3 / 76.6

Wood 93.9 / 40.1 92.0 / 31.1 90.5 / 28.6 93.3 / 52.1 91.4 / 40.6 93.9 / 69.6 85.8 / 25.4 93.1 / 37.8 94.9 / 65.3
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Mean 93.8 / 33.8 95.5 / 37.8 96.5 / 42.4 96.4 / 50.1 90.7 / 37.1 85.2 / 49.6 81.0 / 24.8 96.8 / 44.7 97.9 / 63.7

B
T
A

D
[2

6
] 01 95.0 / 41.8 95.9 / 43.5 94.3 / 38.4 94.3 / 44.6 92.8 / 26.6 87.8 / 14.4 90.3 / 30.2 97.0 / 53.4 97.3 / 58.7

02 93.5 / 33.1 94.6 / 45.7 94.9 / 57.6 95.0 / 50.4 94.7 / 52.2 41.3 / 4.1 48.9 / 38.1 94.8 / 42.9 95.2 / 46.9
03 99.4 / 28.9 99.7 / 56.8 99.6 / 47.9 99.6 / 50.2 99.4 / 42.3 93.4 / 18.3 97.2 / 40.4 99.6 / 56.4 99.8 / 64.7

Mean 95.9 / 34.6 96.7 / 48.7 96.3 / 48.0 96.3 / 48.4 95.6 / 40.4 74.2 / 12.3 78.8 / 36.2 97.1 / 50.9 97.4 / 56.8

V
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A
[6

0]

Candle 97.1 / 11.6 97.5 / 8.7 97.9 / 8.0 95.6 / 45.1 87.1 / 0.7 92.3 / 12.9 97.7 / 9.4 99.1 / 20.4 99.2 / 33.7
Capsules 86.0 / 7.0 89.6 / 3.4 93.5 / 13.8 98.0 / 13.0 80.6 / 1.0 67.4 / 16.3 94.6 / 44.9 97.9 / 47.4 98.4 / 55.6
Cashew 96.7 / 35.2 97.7 / 42.0 99.2 / 77.1 99.1 / 72.0 97.7 / 54.2 62.6 / 2.5 99.4 / 65.9 99.0 / 50.1 99.2 / 74.6

Chewinggum 99.0 / 37.1 96.3 / 25.1 97.5 / 28.6 98.1 / 23.4 96.1 / 14.6 94.2 / 49.7 97.0 / 19.5 99.1 / 57.5 99.1 / 61.1
Fryum 94.2 / 22.3 96.9 / 42.4 97.6 / 50.1 92.4 / 42.2 93.9 / 24.1 74.8 / 20.0 93.5 / 47.3 97.7 / 48.2 97.7 / 49.5

Macaroni1 95.3 / 2.5 97.1 / 0.9 94.4 / 0.8 97.9 / 5.1 89.0 / 0.2 80.7 / 12.9 95.4 / 1.5 99.1 / 7.6 99.2 / 21.3
Macaroni2 92.2 / 0.2 91.9 / 0.2 91.8 / 0.3 85.9 / 0.2 81.7 / 0.1 82.6 / 5.6 83.8 / 0.2 97.6 / 3.1 97.9 / 7.6

Pcb1 98.0 / 41.1 97.8 / 15.4 98.7 / 25.0 99.7 / 91.8 97.8 / 41.6 69.7 / 7.5 99.1 / 85.6 99.3 / 57.4 99.6 / 70.0
Pcb2 91.6 / 4.6 95.3 / 7.1 96.1 / 5.3 97.5 / 10.0 92.9 / 3.9 63.0 / 1.5 94.8 / 12.6 97.6 / 7.7 98.1 / 11.0
Pcb3 93.2 / 5.8 96.1 / 7.3 94.8 / 7.8 99.0 / 43.7 95.5 / 6.7 79.3 / 13.4 98.2 / 12.6 98.1 / 15.0 98.2 / 17.7
Pcb4 93.4 / 8.2 95.9 / 12.1 96.9 / 19.6 97.2 / 39.6 87.1 / 5.7 78.1 / 12.9 94.5 / 28.0 97.6 / 34.0 98.1 / 41.6

Pipe Fryum 98.1 / 47.5 98.7 / 40.0 99.3 / 65.8 99.1 / 71.8 97.7 / 48.7 92.3 / 26.6 95.3 / 69.6 99.2 / 55.1 99.5 / 76.5

Mean 95.6 / 18.6 95.9 / 17.1 96.5 / 25.2 96.8 / 38.2 91.4 / 16.8 78.1 / 15.1 95.3 / 33.1 98.4 / 33.6 98.7 / 43.3

Table 6: Image-level anomaly classification comparisons with ROC/PR on

MVTec, BTAD and VisA. All methods are evaluated under the unified setting. The
best and second-best results are highlighted in red and blue, respectively.

Embedding-based Discriminator-based Reconstruction-based

Datasets Catergories CS-Flow [38] PaDiM [10] DFM [1] PatchCore [37] CFA [20] DRAEM [54] SimpleNet [25] UniAD [52] OneNIP

Bottle 100 / 100 99.3 / 99.8 99.8 / 100 97.6 / 99.4 97.5 / 99.3 99.6 / 99.9 87.1 / 95.3 99.8 / 99.9 100 / 100
Cable 40.2 / 61.0 83.9 / 87.3 50.0 / 80.7 98.3 / 99.1 68.5 / 80.6 63.3 / 73.0 76.9 / 86.0 95.5 / 97.3 99.0 / 99.4

Capsule 84.2 / 96.5 77.4 / 91.0 90.1 / 97.4 82.6 / 96.1 78.7 / 94.6 80.9 / 95.1 70.6 / 92.3 88.1 / 97.1 91.1 / 97.8
Hazelnut 96.0 / 97.5 89.8 / 91.6 50.0 / 81.8 99.9 / 100 95.7 / 97.8 98.2 / 98.7 86.9 / 93.1 99.9 / 100 100 / 100

Metal Nut 95.8 / 99.1 96.2 / 99.2 50.0 / 90.4 92.8 / 98.3 80.6 / 95.1 90.5 / 97.8 84.1 / 95.9 98.9 / 99.7 99.8 / 100
Pill 40.6 / 82.4 80.6 / 95.4 70.4 / 94.7 64.5 / 92.4 68.8 / 93.4 81.0 / 96.2 63.4 / 91.3 94.0 / 98.9 96.9 / 99.5

Screw 65.3 / 81.7 81.9 / 90.9 72.2 / 91.3 55.9 / 76.3 47.1 / 73.1 96.3 / 98.7 52.7 / 76.6 88.8 / 95.6 91.4 / 96.6
Toothbrush 75.0 / 89.9 71.7 / 80.2 84.2 / 89.5 83.9 / 94.1 75.0 / 90.7 89.7 / 96.1 85.3 / 94.2 95.8 / 98.3 93.3 / 97.3
Transistor 63.2 / 60.2 88.9 / 85.1 50.0 / 70.0 99.3 / 99.1 79.5 / 75.9 83.0 / 78.0 73.0 / 72.6 99.8 / 99.6 99.8 / 99.7

Zipper 91.7 / 97.5 85.0 / 94.5 91.9 / 97.7 97.2 / 99.3 79.9 / 94.0 99.0 / 99.7 74.7 / 92.7 94.9 / 98.5 99.0 / 99.7
Carpet 93.6 / 98.2 98.6 / 99.6 86.9 / 95.9 88.1 / 96.1 83.2 / 95.0 97.6 / 99.2 88.1 / 96.7 99.8 / 99.9 99.9 / 100
Grid 77.2 / 90.5 61.4 / 78.0 85.9 / 94.3 89.9 / 96.2 56.2 / 77.4 99.5 / 99.8 45.1 / 68.1 97.1 / 99.1 99.0 / 99.7

Leather 100 / 100 100 / 100 64.1 / 90.0 98.2 / 99.4 99.9 / 100 96.0 / 98.7 95.8 / 98.6 100 / 100 100 / 100
Tile 98.0 / 99.2 99.7 / 99.9 50.0 / 85.9 98.5 / 99.5 98.4 / 99.5 98.7 / 99.5 91.9 / 97.3 99.3 / 99.8 100 / 100

Wood 99.5 / 99.8 98.3 / 99.4 50.0 / 88.0 99.9 / 100 97.5 / 99.1 97.6 / 99.2 98.2 / 99.4 98.5 / 99.6 98.8 / 99.6
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Mean 81.4 / 90.2 87.5 / 92.8 69.7 / 89.8 89.8 / 96.3 80.4 / 91.0 91.4 / 95.3 78.2 / 90.0 96.5 / 98.9 97.9 / 99.3

B
T
A

D
[2

6
] 01 95.1 / 98.0 99.8 / 99.9 98.7 / 99.5 98.2 / 99.2 96.0 / 98.6 93.1 / 97.5 96.4 / 98.3 92.2 / 97.9 98.8 / 99.6

02 81.0 / 96.7 87.9 / 98.1 50.0 / 93.5 70.2 / 95.8 70.8 / 95.0 61.4 / 90.9 75.2 / 96.2 78.8 / 96.4 79.0 / 96.5
03 99.4 / 94.3 99.4 / 94.2 57.5 / 55.4 99.3 / 94.0 95.6 / 69.6 99.5 / 96.7 99.3 / 90.6 99.8 / 98.0 100 / 99.5

Mean 91.8 / 96.3 95.7 / 97.4 68.8 / 82.8 89.2 / 96.4 87.5 / 87.7 84.7 / 95.0 90.3 / 95.0 92.2 / 97.9 92.6 / 98.5

V
is

A
[6

0]

Candle 91.0 / 92.9 81.7 / 76.3 50.0 / 75.0 66.4 / 80.3 54.9 / 54.9 88.0 / 88.5 92.3 / 93.4 96.6 / 97.0 96.8 / 97.1
Capsules 58.3 / 71.5 59.2 / 69.6 53.0 / 81.0 95.4 / 96.0 52.9 / 65.6 82.5 / 90.7 76.2 / 85.3 73.8 / 85.5 79.0 / 89.0
Cashew 91.8 / 95.7 83.0 / 91.2 53.0 / 84.3 96.0 / 98.0 82.2 / 89.6 65.4 / 81.0 94.1 / 97.0 93.6 / 96.8 93.7 / 96.7

Chewinggum 98.9 / 99.5 87.2 / 94.2 53.5 / 84.5 98.3 / 99.3 90.2 / 95.5 94.0 / 97.5 97.1 / 98.8 99.0 / 99.5 99.3 / 99.7
Fryum 88.0 / 94.7 84.8 / 89.2 51.5 / 83.8 94.0 / 97.3 65.9 / 82.1 86.3 / 93.8 88.0 / 94.1 88.4 / 94.5 86.9 / 93.8

Macaroni1 67.0 / 65.6 79.9 / 71.6 50.0 / 75.0 85.5 / 87.2 56.0 / 58.1 81.6 / 81.6 84.7 / 87.3 89.3 / 90.0 91.9 / 91.6
Macaroni2 26.4 / 38.1 56.4 / 52.7 50.5 / 62.9 66.5 / 61.7 41.4 / 43.0 68.5 / 73.0 75.0 / 77.0 82.1 / 82.3 84.1 / 86.5

Pcb1 91.2 / 90.1 77.0 / 72.6 50.0 / 75.0 94.5 / 94.7 88.9 / 86.6 69.6 / 71.2 93.4 / 94.4 94.3 / 93.6 95.8 / 94.8
Pcb2 70.8 / 73.4 75.9 / 74.8 52.5 / 76.3 95.3 / 96.4 62.5 / 66.5 85.1 / 85.1 90.0 / 91.7 91.9 / 93.0 94.1 / 94.6
Pcb3 54.0 / 61.8 69.5 / 63.3 53.0 / 76.4 95.3 / 95.5 72.4 / 73.6 84.9 / 85.8 91.3 / 93.4 85.2 / 86.2 91.9 / 92.6
Pcb4 89.6 / 87.5 89.7 / 87.5 50.0 / 74.9 99.4 / 99.3 82.5 / 81.5 92.4 / 92.5 99.1 / 99.2 99.3 / 99.2 99.5 / 99.5

Pipe Fryum 82.1 / 89.2 93.0 / 96.6 52.0 / 84.0 97.3 / 98.8 78.3 / 88.2 83.0 / 88.3 89.0 / 94.9 96.4 / 98.2 97.3 / 98.5

Mean 75.8 / 80.0 78.1 / 78.3 51.6 / 77.8 90.3 / 92.0 69.0 / 73.8 81.8 / 85.8 89.2 / 92.2 90.8 / 93.0 92.5 / 94.5
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