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Closed-loop Al Platform
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Deep Learning, SW, Optics, Mechatronics
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AIVEX's Deep Learning Highlights
MVTec Defect Generation M X| & M|A| 1<

Google-Microsoft & 228 BIHIAJI 0 ot= AAAINIAH &2 EH=
AR ZBE Y 22 |—(DFMGAN-AnomalyDn‘fusmn)% ACH 2
MVTec &t BIX| 02 & XTE 19 &4

MVTec2| Industrial Domain Dataset J| & Defect Generation

Origin

«Q

DFMGAN

Anomaly
Diffusion

Category

Bottle
Cable
Capsule
Carpet
Grid
Hazelnut
Leather
Metal Nut
Pill
Screw
Tile
Toothbrush
Transistor
Wood
Zipper

Average

AUROC-|

100.0

98.9

94.4

97.7

95.3

100.0

100.0

98.9

98.8

88.5

99.9

98.9

99.3

99.6

99.9

98.0

DFMGAN
AP-I AUROC-P
100.0 98.3
99.4 96.8
98.8 96.7
99.4 96.7
98.4 82.7
100.0 99.3
100.0 98.5
99.7 99.7
99.8 99.7
96.3 92.9
100.0 99.6
99.6 89.6
9911 96.2
99.9 97.8
100.0 98.1
99.4 96.2

Defect generation €112|FO = %

AP-P

89.0

83.0

46.5

77.2

22.3

92.6

761

98.6

96.5

40.8

96.9

43.6

851

83.3

78.5

74.0

Mot synthetic datasetzl 7| & MV Tec datasetS

AUROC-I

98.0

98.9

924

98.5

99.4

99.8

99.8

100.0

99.0

873

100.0

100.0

97.7

100.0

99.9

98.0

Anomaly Diffusion

AP-1

99.5

99.4

98.4

99.5

99.8

99.9

99.9

100.0

99.8

95.6

100.0

100.0

98.4

100.0

100.0

SIS

AUROC-P

98.3

97.6

94.9

99.4

97.6

99.5

985

99.7

99.7

93.9

99.5

95.9

98.8

96.3

99.1

SV

X|ests RS oks
o MM O[0|X| EZR0]| U K2 He| FAISt £ZOF AM DEI QF
« 7|Z= SOTA L12|Z2 AAA|I S | Ate| D= Ao 27
. AN AE RE M52 SEHA FHMTE 4= Q= OB Al A "iAl H=

AP-P

88.0

81.2

48.4

86.7

47.2

91.4

78.9

98.2

96.2

39.8

96.2

56.1

93.4

731

81.3

77

AUROC-I

100.0

99.6

99.4

98.3

100.0

100.0

99.9

99.5

99.1

94.7

100.0

100.0

100.0

100.0

99.4

99.3

o 12§
= =20

AlZI 24t 7]& SOTA 24 CiH| AUROC-I", AP-12, AUROC-P3, AP-P40f|A| 25 1]

Ours
AP-I  AUROC-P
100.0 98.9
99.7 97.7
99.9 97.8
99.6 98.9
100.0 97.7
100.0 99.8
100.0 99.0
99.9 99.7
99.8 99.8
981 891
100.0 99.6
100.0 98.5
100.0 98.4
100.0 97.3
99.9 99.2
99.8 981
I

AP-P
89.8
79.0
57.6
84.7
477
94.8
80.7
98.7
96.8
38.1
96.3
66.8
89.5
78.0
84.3

78.9

35



AIVEX's Deep Learning Highlights
HE 27 XA st =2 =T o5 HO|EH & Mde += USL|C}

ﬂ

ANEX OEY - M BE — VLM + Diffusion — Z2& MM
4 H 2| One-Stop At=3F THO| Z 2t ol

USER FEEDBACK LLM CONVERSION VLM

+ DIFFUSION DEFECT IMAGE
Ko U= pb ZEIZE H3 p HIAE O|AT » ZAgo|Oofx] dd
o Background Aware
H&EEIIE OK =2 > 24 XN BIAE O & BlY
| P N = H=s + LoRA Decoder | =
AFXE O 42 deep vertical scratch, HIAET A HEE L, =g
M2 2oz Tr=0] FAR high contrast, 3mm XX 7ho|lE =5

U Feedback Loop - Z1f ZEIHE A EIAEL FF o SA YL E

NIVEX
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AIVEX's Deep Learning Highlights
A E 3 E2 Zeto| BY0| TR L

— VLM + Diffusion — 2o M4

?aPFIEP

AMNEXTIE - [ LMH
A H O] One—Stop Al=

7I2 + &2 A el X M2+ 3 238

"large, non-linear scratch,

"small, linear scratch, horizontally" vertically"

NIVEX

H#2 232X (FB o)

"deep scratch, dark shadow"

2 232X (G X)

"big scratch, no dark shadow"
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AIVEX's Deep Learning Highlights

Anomaly Detection — H|X| =S5 7|8t ST X|F
El-xk
Iﬁ'age et Benchmark Leaderboard 21 S0kl A,

2N ds A0l= 191 E sdotdsLIL

Leaderboard: ImageNet-1K (full-spectrum)

« Covariate-shifted ID (Non-semantic OOD): ImageNet-V2, ImageNet-C, ImageNet-R
« Near(Hard)-OOD: SSB-hard, NINCO
« Far(Easy)-OO0D: iNaturalist, Textures, Openimage-O

Methods are ranked according to near-OOD AUROC by default.

Show 15 v entries Search:
[ N Near-00D Far-00D () Outlier Additional
Rank * Training Postprocessor Model Arch. e
AUROC AUROC Accuracy Data Description
%LH Ql =I F'_-I L(5| Openoo DO-" A—I OO D Out-of-Distribution Detection T'__OI: 1 CrossEntropy NNGuide 71.85 92.24 73.28 x RegNet Y 16GF torchvision ckpt
2 AugMix SHE 69.66 83.06 57.46 X ResNet50 official ckpt
3 AugMix GradNorm 67.10 81.29 57.46 X ResNet50 official ckpt
— e —
e v, | A 4 MOS MOS 66.17 78.30 52.28 x ResNet50 finetuned 30 epochs
1 =
5 CrossEntropy RMDS 65.99 82.19 61.49 X ViT-B/16 torchvision ckpt
M I C rOSOft 6 RegMixup SHE 64.71 81.23 55.55 X ResNet50 finetuned 30 epochs
E 64.41 76.68 55.57 X ResNet50 finetuned 30 epochs
Google
Deepmind Leaderboard: ImageNet-1K
: » Near(Hard)-O0D: SSB-hard, NINCO
Google Research Brain Team RS
» Far(Easy)-OO0D: iNaturalist, Textures, Openimage-O
Methods are ranked according to near-OOD AUROC by default.
Google Health
Show 15 ¥ entries Search:
Meta Al Research
) Near-00D Far-00D ID Outlier Additional
Rank 4 Training Postprocessor Model Arch.
AUROC AUROC Accuracy Data Description
Meta Al
1 CrossEntropy NNGuide 84.87 97.17 86.10 X RegNet_Y_16GF torchvision ckpt
Sta nfo rd Un ive rs i ty 2 AugMix ASH 82.16 96.05 77.63 X ResNet50 official ckpt
. . 3 CrossEntropy RMDS 80.09 92.60 81.14 X VIT-B/16 torchvision ckpt
Harvard University
4 AugMix ReAct 79.94 93.70 77.63 X ResNet50 official ckpt
U niversi ty Of W Isconsin- M a d Ison 5 RandAugment ASH 79.81 95.01 76.90 X ResNet50 finetuned 30 epochs
6 CrossEntropy MDS 79.04 92.60 81.14 X ViT-B/16 torchvision ckpt
U n Ive rS I ty Of O Xford 7 CrossEntropy GEN 78.97 90,98 81.59 X Swin-T torchvision ckpt

NIVEX
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AIVEX's Deep Learning Highlights

OOD(Out of Distribution) DetectionS ¢t &4l
ok Al
MRt main sponsor?! Papers with code2l

=
Mol A==

ol CtEA /LA A
6JH BenChmark TeStO'” A—I 1 T' = = < Ol- M= Ll [:l- Out-of-Distribution ImageNet-1k vs Curated OODs NNGuide (ResNet50 w/ AUROC 95.45 #1 X 3)
Detection (avg.) ReAct)
I
s o2 | 42 « 'y
Out-of-Distribution ImageNet-1k vs Curated OODs NNGuide (RegNet) AUROC 95.42 #2 v =
Detection (avg.)
- I
Papers with Code & 67li2] benchmark RS 1797 | #1 v a
%,:— 27|'I|9-| metric |mageNet-1 k vs iNaturalist Rank #1 Out-of-Distribution ImageNet-1k vs SUN NNGuide (ResNet50w/  FPR95 20.51 #1 X 5
Detection ReAct)
ImageNet-1k vs SUN Rank #2
g AUROC 9526 #2 x g
ImageNet-1k vs Places Rank #2
Out-of-Distribution ImageNet-1k vs Places NNGuide (ResNet50 w/ FPR95 29.99 #1 X 3)
- i ReA
ImageNet-1k vs Openlmage-0 Rank #1 e EiE
wroc 327 | #1 .
ImageNet-1k vs ImageNet-O Rank #1
YAl Out-of-Distribution ImageNet-1k vs Openlmage-O  NNGuide (RegNet) FPR95 10.79 #1 X ~
ImageNet-1k vs Curated OODs Rank #1 e i ° penee ; S
1 2 = 10| CF
FPR@TPR95' and AUROC20|A 25 19| M
Out-of-Distribution ImageNet-1k vs iNaturalist NNGuide (RegNet) FPR95 183 #1 o 5
1. True Positive RateZ} 95%7} E|#| Sh= threshold 2 13t False Positive Rate, Bi2{el HAIH|E 20} 0f[A] Detection
HE o - Qal EXS H=E Jh
>> 0|HE 5% 1-0.95YL M ZH-ot HAHE & AUROC 99.57 #1 v 3
2. X X2Z EH S22 UIEA EHEEY, £EX HIEEH2 USEHX|0|20M ME2E t 2FH=Ee| Tz,
ROCIZ I X 7|ZHE0| SO{LIH EF2 20| SO{LE= D2 B2 Of H|29| 2|2 A (;;::;:::([))rlstrlbutlon ImageNet-1K vs ImageNet-O NNGuide-ViM (ViT-B/16) AUROC 92.96 #1 v 3
i
FPR9S 3310 | #1 v 3

W
(o)

NIVEX



AIVEX's Deep Learning Highlights

TailedCore — Tt R Xo| Zgto 2 HAUT E OtSL|LC}.

HAMHOIEH= EX8 2TSFH 0l = 2440l
M &AW 8= Few—shot Sampling & &f
[ ]

Long-tail Distribution

Few-shot

CVPR 2025

AlVOps 0 151 21

Jung, Yoon Gyo et al. "TailedCore: Few-Shot Sampling for Unsupervised Long-Tail Noisy AD." CVPR 2025.

NIVEX

LONG-TAIL MASTERY

Unsupervised Long-Tail

Mt Cha- 28 2440 HE B4 8y 8
2 N

=0 —/ L

Sl AHOIA(Outliers) & 212 &

rﬂ*

FEW-SHOT SAMPLING

T RE2E Ut

=0t 2ol Ha0| 2R Assa e,

B ool MES s HEE A SR ==
NOISE ROBUSTNESS
LO|=x A ZHAM

LOIEJE AL EUAMT == 28 Al 1EL

K0l B
Dolle DIl MEY J|Y

Il
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AIVEX's Deep Learning Highlights
NoisyAD — 30% 27| 0| = ES2|X| &&= LILC}

L0l 2t S#HUAN T XD E Mot
Memory Distilled X2 =2 203t LI Ch

SELF-PURIFYING
X7 2E{ & sl ot

EUS YEOZ 2| IIEE
CIOIEIS] SHAE 222 R4 8

il
O
=
X
1

MEMORY DISTILLED
H 22| 7|2k |

A THEIO SHAl EXI0LS [

(-
300/ Q% HIOIHE HHH HRe 2E =2

ICML 2026 STABLE ACCURACY

o™ Meke

Noisy » Self-Purified

COIAR0 &=l A 210 28 HA FeatureBt
AIVOpsS/AD ZZ/0f 151 2= g == — #Z GoIE B20| H0tE ot

Jung, Yoon Gyo et al. "TailedCore: Few-Shot Sampling for Unsupervised Long-Tail Noisy AD.

NIVEX

"CVPR 2025.
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AIVEX's Deep Learning Highlights
Open-set Recognition — O|st5 2 SA| &5 L L.

A& + HIAE of0|ELE -
Knowne2 &%, Unknown2 'Ol & X|'2 S A| L=t C}.

ARCHITECTURE

Image

TAIL BREAKTHROUGH
dz oA Sat

JIEADES 8BS
DIAl SHEZ 2=

Seg Head UAD Head =

c

ot

oY 40
W =

I [0

Prediction Fusion
HYBRID SCALABILITY

EPUEE S

ANE+HI X&) Ao &
CIOIE =8 Al ds NS o5

Known Class Unknown Class

J

Foundation Encoder + Adapter |

NIVEX



AIVEX's Deep Learning Highlights
off X|x=Z¢t A= O|o|E{of|M ZE o717 - 0| =e} SHIY S n2{e 17 st WHE

ct#el M Bl = ‘0(Zero)’

AVEX= L0l2 2 SHEZ=S =5 HAHNAN ==& LIL.

Joi

STANDARD APPROACH AIVEX APPROACH
» Curation 2 Curation 2282

» Balanced Data ™| Noisy + Long-tail &
> Tail ClassOl| <t

» Xets HE =5
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AIVEX's Deep Learning Highlights
off H=7}utE7}? - AL EHE S M| Ao ol =S| X X2} o7 [El

Flash Attention v3 + CUDA—-Native Decoder&

N2 == 882 = XEELILH

ARCHITECTURE COMPARISON

STANDARD

Bottleneck Layer = SLOW FA V3

AIVEX

Bottleneck

on Flash Attention v3

CUDA-Native = x3 FAST

NIVEX

GPU SRA

M &
2 82 =

NATIVE DECODER

B c0lEelel X A4Ml 262
ofERA MO =52
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AIVEX's Deep Learning Highlights
Foundation Model for Al Vision Inspection

Legacy Al Model CHH| 7,0000H O] At,

LSS 25 &H0MH B35 858 d =2 ASELILH

-

36% 5 year — 6 month +27.2%p 100%

Sig=NE V= N D2t SES Safety

2 &= 69.9 = 97.1% 69.7 — 100%

CHALLENGE BUSINESS IMPACT
il A S
7,000/l O| &2 C} =& &~ F &3

S0 UIOIEE *=-Mefsotd J& g4l == , =5 sA US
Az & Tadddt AHS 2Al S20l s 2t EE SAl0 &8

45
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AIVEX's Deep Learning Highlights

FLIQ| S21d B4 HIH SWZt A5 B mA
0|78, 28 5 #A 45 REM SEF 45 24

2Hel Lo BAHIE SW e
ATHOI H5 AXNE BUHEUS
[

s& configuration

- Task : Horizontal Bounding Box Object Detection

« Resolution : 1024 * 1080
« Epoch :1,000

- Augmentation £ S swoi| ¢l= =7

rlo

NIVEX

T ASHA

|2 tHhl =& Ol01Al AFOI A Ol A

==k
-~ =

-

M
o

oIr

Object Precision

1-34=

Object Recall

1-01ds

Image Precision

1-0EdE

Image Recall

1-0l1d=

St AHO|=

—

90.00%

18/20

69.23%

18/26

72.72%

8/M

54.54%

6/11

1024+1024

Stt

62.96%

17127

65.38%

17/26

45.45

5/

45.45v

5/M

1024+1024

NESi

72.72%

16/22

61.54%

16/26

54.54%

6/11

45.45v

5/M

1024+1024

Ctt

72.72%

8/11

30.77%

8/26

54.54%

6/11

18.48%

2/

Auto size
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AIVEX's Deep Learning Highlights
=L 2| Eld{'d {4l H|H SW1t /45 H|uwA|

0j3=, iEE S Ad 85 X =0M UE=H 4

SUA DAL 2, =2 ==

9— (-] Tl
Z|cf o|o| x| Afo|= |t gio] 1ol & = o|0|X| st50| 7hs¢e f e
012 S3ll CIYst SHAS DUAF QPAIZ0 EXdHe Z2HE

ojojx] B&

« SAl Yoke xpsif =3F 2 £ HIE 0|0|X]
« Resolution : 3392%1940

. &£ 35%t:5kg 2657 AS 10%

- HAALEY : body £

- Xlal
=

o

10
o2

=
* =

gh& configuration

- Task : Horizontal Bounding Box Object Detection
« Resolution : 3392%1940
« Epoch: 300

- Augmentation £ S swo gl= =71

-

0

2OIR| R3]

NIVEX

Object Precision

1-04=

Object Recall

1-0l1d=

Image Precision

1-34=

Image Recall

1-0|1d2

Xt 518 7S¢t &fa AO|=

87.29%

206/236

84.43%

206/244

50%

5/10

20%

2/10

2048+2048

St

17.67%

38/215

15.57%

38/244

0%

0/10

0%

0/10

1024+1024

\Fas

28.57%

18/63

71.37%

18/244

0%

0/10

0%

0/10

1024+1024

Ctt

66.66%

22/33

9.02%

22/244

50%

5/10

0%

0/10

Auto size
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