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Multi-view anomaly detection dataset
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Data Augmentation method
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Introduction

Contribution
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Introduction

Multi-View Adaptive Selection(MVAS)
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Method

Multi-View Adaptive Selection

- Neighborhood Attention Window
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Method

Computation Complexity Analysis of MVAS

. Cross-AttentionQ] AAHF
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Method

Overall Architecture of MVAD
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Method

Overall Architecture of MVAD
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Method

Overall Architecture of MVAD
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Method

Overall Architecture of MVAD
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Position Embed
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Experiment

- Implementation Details
- 874 MY
:'» GPU: RTX 3090 17}
;= Resize: 256 x256
;= LR: 0.005
;' Epochs: 100

;s Optimizer: Adam
- Evaluation Metrics
- Image-level
;s Multi-class, Single-class
vAUROC, AP, F1-max
- Sample-level
;': Multi-class, Single-class

vAUROC, AP, F1-max
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Result
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Experiment

Result

A

Image-level multi-class AUROC/AP/F1-max

Image-level single-class AUROC/AP/F1-max

Method — UniAD [45]  SimpleNet [19] |  MVAD | UniAD [45]  SimpleNet [19] |  MVAD

Category | NeurIPS'22 CVPR'23 |  (Ours) | NeurlPS'22 CVPR23 |  (Ours)
audiojack 81.4/76.6/64.9  58.4/44.2/50.9 | 80.3/72.8/62.8 | 78.7/60.8/64.0  88.4/84.4/74.7 | 86.9/82.5/70.6
bottle_cap 92.5/91.7/81.7  54.1/47.6/60.3 | 92.4/90.9/81.5 | 85.6/82.6/74.9  91.1/88.6/33.0 | 95.6/95.4/87.0
button_battery  75.9/81.6/76.3  52.5/60.5/72.4 | 76.6/83.2/75.6 | 65.9/71.9/74.6  88.4/39.9/33.5 | 90.8/92.1/86.8
end_cap 80.9/86.1/78.0  51.6/60.8/72.9 | 79.4/84.6/77.4 | 80.6/84.4/78.3  83.7/88.4/79.5 | 85.8/88.8/81.8
eraser 90.3/89.2/80.2  46.4/39.1/55.8 | 88.6/87.2/77.8 | 87.9/82.4/75.5  91.6/90.1/80.1 | 91.2/89.2/79.7
fire_hood 80.6/74.8/66.4  58.1/41.9/54.4 | 78.6/71.8/64.1 | 79.0/72.3/65.0  81.7/74.1/67.4 | 84.6/77.2/69.8
mint 67.0/66.6/64.6  52.4/50.3/63.7 | 68.9/70.2/64.5 | 64.5/63.8/63.9  77.0/78.5/68.5 | 79.5/80.7/70.8
mounts 87.6/77.3/77.2  58.7/48.1/52.4 | 89.5/81.5/76.5 | 84.1/71.2/71.0  88.2/79.1/76.3 | 87.9/75.6/77.3
peb 81.0/88.2/79.1  54.5/66.0/75.5 | 87.7/92.5/83.1 | 84.0/89.2/31.9  89.3/93.5/84.4 | 91.3/94.6/86.2

phone_battery
plastic_nut
plastic_plug
porcelain_doll
regulator
rolled_strip_base
sim_card_set

83.6/80.0/71.6
80.0/69.2/63.7
81.4/75.9/67.6
85.1/75.2/69.3
56.9/41.5/44.5
98.7/99.3/96.5

89.7/90.3/83.2

51.6/43.8/58.0
59.2/40.3/51.8
48.2/38.4/54.6
66.3/54.5/52.1
50.5/29.0/43.9
59.0/75.7/79.8
63.1/69.7/70.8

90.6/89.1/81.5
84.9/77.2/69.5
85.2/80.1/71.6
89.2/83.4/76.4
66.6/55.4/47.2
96.9/98.2/94.0
94.1/94.9/87.6

83.7/75.9/73.5
78.7/64.7/62.0
70.7/59.9/61.1
68.3/53.9/53.6
46.8/26.4/43.9
97.3/98.6/94.4
91.9/90.3/87.7

86.8/81.9/76.0
89.8/83.1/76.2

87.5/83.7/74.0
85.4/76.8/68.9
81.7/68.3/63.4
99.5/99.7/97.5

95.2/94.8/90.9

92.5/90.7/82.2
91.3/85.7/77.5
89.7/87.2/76.0
87.8/81.5/72.9
85.2/75.4/66.1
99.4/99.7/97.6
96.2/96.7/90.2
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switch 85.5/88.6/78.4  62.2/66.8/68.6 | 89.1/91.6/81.8 | 89.3/91.3/82.1  95.2/96.2/89.4 | 93.1/94.8/86.0
tape 97.2/96.2/89.4  49.9/41.1/54.5 | 96.8/96.1/89.8 | 95.1/93.2/84.2  96.8/95.2/39.1 | 98.1/97.4/91.8
terminalblock ~ 87.5/89.1/81.0  59.8/64.7/68.8 | 93.5/94.4/87.3 | 84.4/35.8/78.4  94.7/95.1/89.4 | 97.3/97.6/92.2
toothbrush 78.4/80.1/75.6  65.9/70.0/70.1 | 84.8/86.7/79.7 | 84.9/85.4/31.3  85.8/87.1/30.5 | 85.5/84.2/81.6
toy 68.4/75.1/74.8  57.8/64.4/73.4 | 79.1/84.2/78.0 | 79.7/82.3/30.6  83.5/87.6/80.9 | 86.5/90.2/82.6
toy_brick 77.0/71.1/66.2  58.3/49.7/58.2 | 66.4/58.8/60.6 | 80.0/73.9/68.6  81.8/78.8/70.5 | 77.9/73.6/67.0
transistor] 93.7/95.9/88.9  62.2/69.2/72.1 | 94.3/96.0/89.2 | 95.8/96.6/91.1  97.4/98.1/93.5 | 97.9/98.4/93.6
u_block 88.8/84.2/75.5  62.4/48.4/51.8 | 89.1/34.0/74.2 | 85.4/76.7/69.7  90.2/82.8/76.8 | 93.1/90.2/81.3
usb 78.7/79.4/69.1  57.0/55.3/62.9 | 90.1/90.5/81.9 | 84.5/82.9/75.4  90.3/90.0/83.5 | 92.8/92.1/83.9
usb_adaptor 76.8/71.3/64.9  47.5/38.4/56.5 | 78.1/72.4/66.1 | 78.3/70.3/67.2  82.3/78.0/67.9 | 83.8/78.7/70.8
vepill 87.1/84.0/74.7  59.0/48.7/56.4 | 83.7/80.9/70.5 | 83.7/81.9/70.7  90.3/88.8/79.6 | 90.8/90.1/80.4
wooden_beads  78.4/77.2/67.8  55.1/52.0/60.2 | 84.3/83.1/73.1 | 82.8/81.5/71.4  86.1/84.7/75.7 | 89.5/88.9/79.3
woodstick 80.8/72.6/63.6  58.2/35.6/452 | 78.0/65.3/59.8 | 79.7/70.4/61.8  78.3/70.3/62.3 | 85.7/77.9/70.0
zipper 98.2/98.9/95.3  77.2/86.7/77.6 | 98.9/99.4/95.7 | 97.5/98.4/94.2  98.7/99.2/95.6 | 99.4/99.6/97.1
Average 83.0/80.9/74.3  57.2/53.4/61.5 || 85.2/83.2/76.0 || 81.6/77.3/73.4  88.9/87.4/80.4 || 90.2/88.2/81.0
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Experiment

Result

A

Sample-level multi-class AUROC/AP/F1-max

Sample-level single-class AUROC/AP/F1-max

Method — UniAD [45]  SimpleNet [19] | MVAD | UniAD [45]  SimpleNet [19] |  MVAD

Category | NeurIPS'22 CVPR'23 |  (Ours) NeurIPS'22 CVPR’23 (Ours)
audiojack 90.3/95.2/88.3  68.3/82.4/82.0 | 91.2/94.9/90.7 | 88.4/93.4/884  93.0/96.5/91.2 | 93.1/96.3/91.5
bottle_cap 97.2/98.7/93.6  51.2/70.4/80.7 | 97.8/98.9/95.3 | 90.8/95.2/89.7  99.3/99.7/98.9 | 98.9/99.5/96.6
button_battery  95.5/95.1/95.0  57.2/75.2/81.3 | 80.0/90.4/83.4 | 88.3/91.8/87.1  96.1/96.4/95.0 | 93.4/96.4/93.1
end_cap 87.7/94.2/86.4  55.7/73.7/812 | 86.6/93.0/87.4 | 85.3/92.0/86.7  95.1/97.7/91.8 | 91.9/96.1/89.8
eraser 90.1/95.3/87.9  35.8/61.6/80.9 | 87.2/94.3/85.2 | 93.2/96.8/90.1  94.3/97.5/90.5 | 91.8/96.3/88.1
fire_hood 85.9/92.9/85.5  54.2/69.4/80.6 | 81.8/90.7/82.1 | 89.4/94.1/90.5  93.5/96.5/90.9 | 90.2/95.1/37.2
mint 66.5/89.7/89.7  53.1/84.7/89.7 | 68.1/91.0/89.7 | 61.0/88.0/89.7  86.1/96.7/90.3 | 85.9/96.5/91.3
mounts 98.3/99.2/95.5  64.1/79.7/30.7 | 98.8/99.5/96.1 | 93.4/96.9/89.8  99.5/99.7/98.1 | 99.6/99.8/98.2
peb 83.8/91.6/85.2  61.2/77.2/81.1 | 90.0/95.3/87.8 | 79.4/86.7/86.9  91.5/95.7/89.1 | 91.1/95.9/88.4

AW THED
SOGANG UNIVERSITY

phone_battery  85.4/93.1/85.3  62.4/78.4/31.3 | 92.7/96.7/90.5 | 91.5/96.1/39.3  96.3/98.1/95.0 | 94.2/97.2/91.4
plastic_nut 84.7/80.5/87.6  48.2/66.3/80.0 | 90.8/94.7/89.1 | 86.4/88.8/91.6  96.1/97.5/94.3 | 97.2/98.5/95.4
plastic_plug 80.2/90.3/82.9  50.2/71.0/80.9 | 89.1/94.6/87.6 | 65.6/81.2/82.4  96.0/98.2/93.2 | 94.4/97.3/92.3
porcelain_doll ~ 90.1/91.9/90.4  80.2/89.1/84.2 | 94.9/97.3/93.6 | 65.9/78.4/81.9  96.6/98.2/96.2 | 96.2/98.3/93.9
regulator 65.7/30.6/82.1  49.9/68.1/80.7 | 73.6/86.8/81.2 | 52.1/69.8/80.9  96.3/98.5/93.9 | 87.7/93.5/38.8
rolled_strip_base ~ 98.6/99.3/97.5  65.5/80.8/80.7 | 97.7/98.7/95.4 | 97.8/99.0/95.0  99.8/99.9/99.0 | 99.6/99.8/98.9
sim_card_set  87.3/90.8/87.0  77.1/86.7/82.9 | 96.2/97.9/95.0 | 93.2/93.6/94.1  99.0/99.5/98.6 | 98.2/99.1/96.6
switch 91.5/96.2/88.7  66.8/32.0/31.6 | 94.9/97.6/91.4 | 92.9/96.4/90.7  98.6/99.4/97.0 | 96.3/98.4/92.9
tape 98.2/99.0/96.0  54.2/73.9/80.7 | 98.4/99.3/96.0 | 94.8/97.4/91.7  99.9/100./99.4 | 100./100./99.5
terminalblock  95.7/98.2/93.1  75.4/87.8/81.4 | 96.8/98.7/94.2 | 82.9/92.2/83.4  98.2/99.3/97.0 | 98.6/99.4/96.5
toothbrush 89.8/92.9/90.0  71.2/83.7/81.2 | 87.0/93.1/87.5 | 94.3/96.6/93.2  96.1/98.1/93.3 | 95.8/97.0/93.4
toy 75.4/85.7/85.0  59.0/74.3/30.5 | 86.4/92.3/86.5 | 86.3/90.9/89.0  93.8/96.9/90.2 | 93.6/96.8/90.9
toy_brick 78.6/34.3/84.2  59.2/73.6/30.6 | 69.4/81.7/80.8 | 80.1/85.6/85.1  87.1/92.6/88.1 | 80.8/89.7/83.5
transistor| 98.4/99.2/95.7  66.8/81.6/80.4 | 98.8/99.5/96.3 | 96.1/97.7/94.1  99.8/99.9/98.1 | 99.8/99.9/98.3
u_block 94.8/97.0/91.2  50.5/75.3/80.0 | 93.0/96.1/90.0 | 91.2/94.9/90.4  98.7/99.4/96.8 | 98.4/99.0/96.8
usb 79.7/88.4/82.7  64.1/79.9/81.2 | 92.1/95.9/89.0 | 84.0/88.9/86.9  93.9/96.1/92.1 | 96.3/97.7/94.9
usb_adaptor 82.9/90.3/86.3  48.8/70.4/82.5 | 91.0/95.5/90.4 | 78.4/87.7/84.4  93.8/97.1/92.6 | 93.3/96.5/92.2
vepill 80.7/89.9/83.6  64.5/78.7/81.0 | 88.2/94.2/85.3 | 79.8/88.9/83.8  96.8/98.4/93.7 | 95.9/98.1/91.8
wooden_beads  77.3/90.1/86.2  59.5/81.3/83.9 | 82.2/92.7/86.3 | 78.5/90.1/86.9  92.1/97.0/91.7 | 92.7/97.2/90.8
woodstick 84.0/90.7/85.1  58.2/72.7/80.0 | 76.8/87.5/81.6 | 81.8/87.3/84.9  80.3/90.5/81.7 | 85.0/92.5/84.3
zipper 97.8/98.6/96.8  91.9/96.0/88.8 | 99.9/99.9/98.7 | 94.6/96.2/93.5 __99.8/99.9/98.8 | 99.6/99.8/98.6
Average 87.1/92.9/88.8  60.8/77.5/81.8 || 89.0/94.6/89.5 || 84.6/91.1/88.4 | 94.6/97.3/93.3 || 94.3/97.3/92.9
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Experiment

Result
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Fig. 4. Ablation studies on window size with k = 4 Fig. 5. Ablation studies on top-K with a = 8
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Unveiling Multi-View Anomaly Detection:

Intra-view Decoupling and Inter-view Fusion
[AAAI 2025]
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Introduction

IDIF (Intra—view Decoupling and Inter-view Fusion)
- A AlA 7189 ADE= AFZER| o] A A defectsS =32 4 AL
+ Z}view Uit} 7 B R S5A]7) 1 1 AIHE voting Sh= WA (fig. a)
- A48 %, T gRE view 7He] A %3&3&7419} H JHE FAsHA E
- O] = feature anomalyS A1 ol=1)] of-$
- AA AT Bl A = B PRS0l oY 7‘501]*1 ol IS AA
chort Aol B ¢ Aslo] 28, 207k A b 5
DA E TE A Y oI g2 A= HebE <
- ofbe] REE ohF A4 oS B X5t o] 3t BAE §AZ E-E5to] 2

AFEE =Y 5 U=

Y

single-view yj—————— \
AD model | Sample :
R ! Anomaly !
]

single-view I Score 0.6
AD model PO ’

(a) Multiple single-view ensemble models
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Introduction

Contribution

1. IDIF: Multi-view anomaly detection framework
- Intra-view Decoupling (ID)
= ZF viewOl| Al BA X += common viewQ} ZF viewRl 7FA| = I1-5-8F specific viewsS 7+
« Inter-view Fusion (IF)
'« ZF viewqo| 7}A]| = 31-8-8F specific viewS 3D voxel FE|Z 23
2. View-wise Dropout strategy

» Missing view A% YF=+ robustel o< HHA] Q)

If'-;i_ﬁ-y - ~
; l‘—é 5 Multi-view learning A et
- < - — - meas
| m—l W
18 e R ‘
1 i CF<-—-—>C3 | ! Sample !
o Fusion between Views 1 Anomahf 1
> 1 1
= “ 41> 2" 3 Score 0.9 J
e -ﬁﬂ. \ J ===
E | — e e e e et mimm i
irn COc  — —
Single-view feature View-fusion feature
(b) Qur proposed IDIF Multi-view Anemaly Detection model
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Intra—view Decoupling

Consistency Bottleneck (CB)
. #4] ofo|t]o]

. Zw]' A|A A =5 featureS view-commond} View—speciﬁc.Q.E —‘?—'SH

: Al A 7F Z8-E = feature= Y=o}l 11-8-3F feature= 4> fusiono]| &
. 2874
1. Common feature(view common)
s I E view 9 featureE A AY 57F0 2 UA=(HHE & — Consistency Bottleneck)

;' Mutual informationS X|t|3}6lo] 355 AHE 7} fcoﬂ 232 3}
2. View-specific feature %
52 ZF A1 2] Y featureol| A f. & Bl A View-specific featured &

SO Z ) _
. EZ
b B |
. View-common-< fusion A | A A|Ast] 45 HIX], 7184 H=E
. Aok} oA dehs ole ARtdo e %zt
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Inter—view Fusion

Implicit Voxel Construction (IVC)
. 84 ofo|t]of

« ZF A - A DL View-specific featureE 3D voxel©]| fusion (F7H %

View 7t YRS YAHOE AFHA H FRT EAS B
. 2274
1. 3D Voxel T2 & E}q]
:': Learnable AHZE =& Q] 3D 29} 27| AH|
;= Voxel-2 view-specific feature@} cross-attentions =9f QH|0|E
2. Fusion Blocks
;= Self-attention — Voxel AHA] AH H=E
;"= Cross-attention — Z} A& 9] 315 A X 9} voxel 7F AT 28
;:HFEA 0 2 £olr]n AX A0 7 Voxel AR} &3
3. 2D A=Y (STN)
185 7He % 4 & B9f 3D voxel& TOHA| 2D HHOE £Y
'+ ZF Al A 9] view-specific decodero]] g

ﬂ B TUdED
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Overview

. B
{ multi-view 1 - fs(tt) fgg)
1image capture: ) ] ! } STNCU n
1. " 3 i M f
1
:\ ;' < < & &
| : 0o | . & g g g‘ STN('U) \ Teacher
"1 |5 = - = 5 S
v R = 22| 2 STN®)
e [ | | ¥
\ -
———1-—— B , (V) )
S tea
Fy | | 0
Anomaly W) V) Denoising Knowledge Distillati
Synthesis R fs enoising Knowledge Distillation

(a) Overall framework of IDIF

B
O?ﬂenefﬂ’fn‘,:od I f—'w—w:v—\ X E I &a frozen
er . L 53
99 o [g]]; 99
! C @ @ § % -l}': Ry L‘:‘:I:- I @ @ c 2D image
: —as |23 |2 — E
(1) fe | . 5 S S o] . | feature
E Py S 9 <. S Py
vy — 3 € . 3 g’ l
A _ reshape
p(felfe) I y | 3D voxel
-0 D | feature
_L_ - l N 2, § 84_ condition :
1 Lig 1 ; > Qg
) -~ | S5 3 |
Reconstruction Decoder q(fglf,) fs S|e s : @@@
| | add/sub/mul
(b) Consistency Bottleneck (c) Fusion Block ‘
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Overview

L — B
(=== ==~ I e
i multi-view 1 - T l""4')-:-""C‘oa{c_:r
||mage capture ) - u
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6 (10, o
[ - | — > v) oot
. i o L E Reconstruction Decoder q(fglf;)
Anomaly W) . . )
. g Ji Intra-View Decoupling | f, .
Synthesis E * (b) Consistency Bottleneck

- CB(Consistency Bottleneck)
1. Multi-view9] featureS5= A4+ &3 mato|g 2 HE
RO Bk 2270, £2(): BAKY) &7
v U features2 °]&3 FA A A £EE T4
2. Bt FAES VISR B EE N(p, X)) 2 FE AEHWA f. (common feature)E -3¢
3. ZAA featureo| A f. (common feature) A €3t fE( £ view-specific feature 2 5

A W) _ (v) - f
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Overview
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Inter-View Fusion

(c) Fusion Block

><I§

90
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'PL+1

reshapel

« IF(Inter-view Fusion)

" Js

:': patchify S| 4] 1D token sequence 2 W&
- Positional encoding= E9f YA AR E gl & (F AR EE

'« Positional Encoding (Z} voxel §] X o] 3| 3o}= FH F X E embedding® & T|FhH
-« Self-Attention (voxel Y5 YR =78 A= TA &%)
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Overview

4 ¥ l STN(I)‘ - o
nimsles - 93 .5 |&] |5
0O w I y
B —E 5535
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2 § % | condition
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fsm Inter-View Fusion
(c) Fusion Block

« IF(Inter-view Fusion)
- Cross-Attention
;= Query: P; (voxel) — 85 52U 37 F+%
- Key/ Value: f; (view-specific feature) — Z} viewol| 4] &3 E3} AR
« FFN
== Cross-Attention 2% voxel 9] featureS ZF YA E = 7335} 9 v]Alg HE)

- Reshape
2 Z|FA 0 F AL 1D token sequenceS 3D voxel 2 reshape
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Overview

L
—-_——l -
r multi-view 1 I fsm tgl)
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(a) Overall framework of IDIF

- STN (spatial Transformer Network)
« 3D voxel P, & Z}F view & THA] 2D HHo| &9
- ZF viewdltth STN BE St 27

«  STNZ ZF viewH}t} f.(common view)E T 9

Lpistin
ﬁ”—STW”U&aM)T_1~HV

* Lpistn = Z H m f,,;i;Hg

v=1
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Overview

()
E

Reconstruction Decoder q(fglf:)

(b) Consistency Bottleneck

——-L__
Ir multi-view : S'E?ulj tgl)
1image capture: R | ! | STND
I . - ~ 1
1
|18, SIEIE * H !
I I~ 5 S S S STN™ acher
B =~ 3 = 3 Decode L
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BN =Nzl
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-- 1o ([ 4>®——
___[__"' ) ()
e Py P, stu tea
Anomaly W ! ntra-Vi ' ) ' ' Denoising Knowledge Distillati
Synthesis = Intra-View Decoupling | f; Inter-View Fusion enoising Knowledge Distillation
(a) Overall framework of IDIF
- L;p (Intra-batch consistency loss)
- Bottleneck EncoderZ p(f.|fz), fi =
(1)
f&

- VAE(Variational Autoencoder) +&
» Reconstruction DecoderZ q(f5|f.) 2

1 %4 =
NE Sz~ fg % Lip T2

' View-common A H 9] £21-& H7}
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Overview
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P ~——r p! masked attention map
Synthesis E(V) Intra-View Decoupling ._l L )
view V Masked-View Cross Attention

- View-wise Dropout
» Trainof| 4] L& view?] imageE Y29 & FHS}A dropout
;2 QA 07 YH view AHE A A5 5 A=S simulation
- Masked-View cross attention
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Experiment

- Datasets
« Real-IAD
« MVTec 3D-AD

- Eyecandies
- Evaluation Metrics
« S-AUROC (Sample-level AUROC)
s E viewZF 4D Wivt i3 AES Ao E T
- P-AUROC (Pixel-level AUROC)
;'+ O] A} Y X|(localization) 7}
- Implementation Details
- Backbone: ResNet18 (ImageNet pretrained)
;s AHE B2 block] (64x64), block2 (32x32), block3 (16x16)
;' Input Size: 256 X 256
:'= Batch Size: 8
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Experiment

Localization
Results

Ground
Truths

Localization @
Results

Ground
Truths
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Experiment

A

Category PaDim PatchCore RD UniAD DeSTSeg SimpleNet Ours
Audiojack 92.2/942 89.3/984 819/979 91.2/97.2 953/97.3 91.2/982 96.1/98.4
Bottle Cap 98.1/97.7 99.4/993 93.7/99.0 97.3/99.2 924/994 99.4/98.5 98.2/99.7
Button Battery 88.7/904 90.6/98.8 83.3/983 87.5/93.7 933/98.7 95.8/98.0 97.77/98.8
End Cap 76.1/952 919/98.0 68.1/97.3 89.4/96.7 823/954 94.2/942 94.1/97.7
Eraser 96.5/957 95.6/987 829/986 91.2/99.0 91.9/994 94.7/98.3 96.6 /99.5
Fire Hood 96.9/945 89.3/98.7 81.4/983 83.0/98.5 96.9/986 956/975 92.6/99.2
Mint 69.1/90.3 85.7/988 67.7/97.7 73.0/943 77.7/93.9 86.8/94.1 87.8/97.9
Mounts 98.4/975 99.7/983 925/983 97.0/994 99.1/99.3 99.4/98.0 99.3/99.5
PCB 88.4/91.0 93.0/99.1 79.3/98.8 83.2/96.6 83.6/985 90.7/984 94.2/99.3
Phone Battery 91.7/89.6 95.1/989 89.4/989 93.6/979 98.2/96.6 94.7/96.5 98.5/99.3
Plastic Nut 98.2/95.1 97.8/988 72.8/989 87.1/98.6 944/98.2 95.7/98.1 96.9/99.5
Plastic Plug 87.4/935 95.7/985 89.3/983 78.0/97.9 956/95.1 94.4/96.1 97.6 /99.1
Porcelain Doll 93.8/91.7 96.1/98.0 89.6/98.2 928/973 94.6/975 96.2/96.6 98.6 / 98.4
Regulator 96.5/919 86.0/99.2 925/98.7 555/93.7 93.0/98.7 92.0/97.0 99.8 /98.7
Rolled Strip Base  98.6/92.3  99.7/99.1 80.3/99.0 99.3/989 989/994 99.6/98.8 99.7/99.8
SIM Card Set 942/854 993/99.0 89.9/97.77 94.0/96.7 983/97.6 99.2/97.3 99.6 /99.3
Switch 82.1/97.3 94.6/985 87.3/986 953/994 96.6/99.5 98.8/99.1 98.3/99.7
Tape 99.8/979 999/99.1 89.5/99.0 99.1/99.5 99.1/99.6 100.0/99.2 || 98.7/99.8
Terminal Block 96.9/96.7 975/99.2 89.8/99.0 93.8/989 96.1/99.7 97.7/99.3 97.9/99.8
Toothbrush 91.7/872 947/96.2 86.7/963 95.0/96.8 97.9/92.1 953/943 99.0/97.3
Toy 91.4/833 928/983 750/952 772/964 965/91.4 929/919 97.8/96.6
Toy Brick 84.3/94.1 82.6/97.5 725/963 783/979 87.0/96.2 85.7/943 92.8/98.7
Transistorl 90.3/954 99.8/989 94.7/98.8 99.3/98.8 99.0/98.5 99.7/99.1 99.8/99.4
U Block 98.3/96.3 98.8/989 869/984 96.3/99.0 985/99.5 98.5/98.6 98.5799.6
USB 77.0/93.6 939/99.1 89.4/989 83.1/985 933/97.3 93.9/989 98.4/99.6
USB Adaptor 93.2/93.0 90.6/98.2 653/96.5 85.1/97.0 93.6/96.8 93.0/95.7 95.1/98.6
Vepill 94.7/93.4 96.5/983 87.2/97.7 89.4/99.1 964/98.1 97.5/98.6 99.6 /98.9
Wooden Beads 91.1/90.5 91.4/98.1 85.0/974 825/975 919/98.6 929/96.7 94.5/98.6
Woodstick 81.8/93.7 745/97.3 T719/98.0 76.0/96.6 90.2/98.1 81.5/93.5 91.1/98.6
Zipper 99.3/90.5 100.0/98.3 96.1/98.6 98.8/97.5 99.7/91.2 99.7/98.6 || 100.0/98.7
Average All 91.2/93.0 93.7/985 83.7/98.1 88.1/97.6 94.0/97.3 949/96.8 97.0/98.9
VDS
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Experiment

MvTec 3D-AD Dataset
Method Bagel gi]abriz Carrot Cookie Dowel  Foam Peach Potato  Rope Tire Mean
PatchCore 91.8 74.8 96.7 88.3 93.2 58.2 89.6 91.2 92.1 88.6 86.5
AST 98.3 87.3 97.6 97.1 93.2 88.5 97.4 98.1 100.0 79.7 93.7
M3DM 99.4 90.9 97.2 97.6 96.0 94.2 97.3 89.9 97.2 85.0 94.5
MMRD 99.9 94.3 96.4 94.3 99.2 91.2 94.9 90.1 99.4 90.1 95.0
MCFM 99.4 88.8 98.4 99.3 98.0 88.8 94.1 94.3 98.0 95.3 954
Ours 98.2 96.1 89.0 99.9 97.1 90.8 99.5 98.8 99.7 86.5 95.6

Eyecandies Dataset

Method Candy Chocolate Chocolate Gummy Hazelnut Licorice ) Peppermin

Camcy Cookie Praline Confetto Bcary Truffle Sandwich Lollipop Marsh %Zmdy ® | Mean
PatchCore 44.8 95.0 77.9 92.8 88.8 41.6 91.2 83.1 100.0 96.3 81.1
AST 58.7 84.6 80.7 83.3 83.3 54.3 74.4 87.0 94.6 83.5 78.4
M3DM 62.4 05.8 95.8 100.0 88.6 78.5 94.6 83.6 100.0 100.0 89.7
MCFM 68.0 93.1 95.2 88.0 86.5 78.2 91.7 84.0 99.8 96.2 88.1
MMRD 85.4 100.0 94.6 99.8 90.8 74.7 96.6 98.4 100.0 100.0 94.0
Ours 88.6 99.4 04.1 99.2 94.2 77.8 91.2 98.0 100.0 99.2 94.2
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