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» Background
- Anomaly detectionl
- Few-shot anomaly detection
= Zero-shot anomaly detection
e Paper 1

- AnomalyGPT: Detecting Industrial Anomalies Using Large Vision-Language Models
(AAAT 2024)
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- Towards Zero-Shot Anomaly Detection and Reasoning with Multimodal Large
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Background

» Anomaly detection
- Normal("3 &) sampledt abnormal(H| & &, O| & X[, £0[|X|) sample= T+ESt= =X
- Anomaly detection= X|Z= G+ Bt OFL|2F CCTV, 2| & B4, Social Network &

Cret 2OF0AM SEEIBHA 2Tt Z0F2 214

< M- anomaly dataset| O A] >
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Background

» Few-shot learning in anomaly detection
= Train
- A, B, C classZ normality, anomality 25
= Test

-A, B, C classZ2 &5 =l weightE 7|2H2 2 D class®| support set(k’H 2| normal sample)2 2
Met& et F, D class@| Query set(normal, anomaly H|O|Ef &Z)2 inference

Support set

— — — — — — — — —

S
&
o <

R A%l &‘._.1\_ VDS
S

SOGANG UNIVERSITY 4



Background

 Zero-shot learning in anomaly detection
= Train
- A, B, C classZ normality, anomality 25
= Test

-A, B, C classZ2 &5 =l weightE 7|9t 2 2 D class2 inference

____Train ____ Test
// N //
[ \Yi
| L)
| )
(a)(B) !
: Model I: Model
- (© |
| :|
\ \
\\ // \\ __________

— — — — — — — — — — — — — —

A szutta
S

SOGANG UNIVERSITY 5

— e ————— — — —

VDS

-
=
m



Background

* Vision-Language Model in anomaly detection

-.CLIP 2 &

- Text encoder®} image encoder=

ImageNetQE pretrain5| O'I

ol
PN =

- & encoder?| output= fusionSt anomaly score 2=

(1) Contrastive pre-training

Pepper the ||[] ﬁ
aussie pup [r—)‘ [

-
) S—

(2) Create dataset classifier from label text

?‘

A photo of
a {ocbject

T] T2 T3 TN
—3 1 LTy | Ty | T L'y
‘ —» b LT | Ty | T LTy
Elmage‘gr ‘ > I 13Ty | 13Ty | 13Ty I3 Ty
—» Iy In'Ty | InTy | IyT3 I Ty
A szudta
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(3) Use for zero-shot prediction

Image
Encoder

A 4

y

) 4 ¥ ¥ ¥
T Ty T, Ty
I I'Ty | Ty | 1T I'Tn
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A photo of
a dog.
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AnomalyGPT: Detecting Industrial Anomalies Using
Large Vision-Language Models
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Paper 1

 LLM with anomaly detection tas

ol

k&
- LHtA O AD 2 & : anomaly score
CUEEOI LM B '

: image description (not correct)

- LLM with AD : image description (correct)

ABTNE-D
SOGANG UNIVERSITY

- —Existing LVLMs

Normal
Query Image

Abnormal
Query Image

Existing [AD
Methods

Anomaly score: 0.561

The image features a red pill boitle with a

J Wwhite label, which is sitting on a table. The

bottle appears to be empty. There is no
anomaly in the image.

AnomalyGPT

['he object in the image is a small,
red, round pill or tablet. There is
no anomaly in the image,

Existing IAD | |
Methods

Anomaly score: 0.854

Existing LVLMs—

The image shows a small, round, red object,

which appears to be a pill or a small piece of

candy, sitting on a white surface. There is no
anomaly in the image.

AnomalyGPT

The image features a small, round
object resembling a pill or a small
container, which is sitting on a
surface. There is an anomaly in
the image, at the right of image.
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Paper 1

 LLM with anomaly detection task & &
- QU A O AD 2 & : anomaly score
-Question & Answer 7| & X
- 2HPE Ol LM 22 : image description (not correct)
- Normality, anomality St& X

- LLM with AD : image description (correct)

Methods Few-shot learning  Anomaly score  Anomaly localization = Anomaly judgement  Multi-turn dialogue
Traditional IAD methods v v
Few-shot IAD methods v v v
LVLMs v v
AnomalyGPT (ours) v v v v v

A szutta VDS
S
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Paper 1

* Overview
- =3 1 : pretrained LLM= AD taskOl| finetuning A|7| 7|

- = H 2 : normality, anomality &5

Normal texts - oder*

Image Decoder d

Unsupervised trained

Abnormal texts

Localization Result

Prompt learner 6

[ Tearnable base |
prompt embeddings

x5

Yes, there is an anomaly in
LLM * || the image, at the bottom left

of the image.

Query Image

e e e e e e gl 12
- - : Z’ ;—
Few-shot Inference 3B

LVIONOD

ANOD |
I

Memory ]

-

This is a photo of leather. Is there
any anomaly in the image?

Few-shot transfer

*

€r

Localization Result

® Trained Modules 38 Frozen Modules & Matrix Multiplication © Cosine Similarity  €P Element-wise Addition

g 4% TH 8D | VDS
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Paper 1

e Method

- Image Decoder

—————

Image Decoder 0
! . Sy > - - .
Normal texts Text Enc odcr*
Abnormal texts l

5P

Query Image

& Trained Modules 38 Frozen Modules & Matr]

g S THEED | VDS
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Paper 1

e Method

- Image decoder

-Image, text features
- Pretrained encoder2| Z} 47l Q| stage 0| A patch-level featureS ==t T, aggregate

- Image, text feature2| align(Xt&)2 H7] #/5H learnable?t linear layer A& 5H0]
aligne &
- Text feature= normal prompt, abnormal prompt= T =0 U, Zf promptOf| CH S text

feature | visual feature = Of2j 2t Z 0| & Atgt

4

M = Upsample (Z softma:c( patch Ff;ﬂ))
i=1

- & Yot image encoderE AFE L0 normal M Z 2| S7t patch-level featureE =2t F,

O| & memory bank (B)Of| M &gt

'+ Z- patch@F memory bankLHOf| 7t& 7 AS featureZt2| H 2| & Al LS localization

= (@)
resultsS =

M = Upsample (Z (1 - ma.:r:(F;atch . BiT)))

i=1
ﬂ 447 T8k . VDS
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Paper 1

e Method

- Prompt Learner

Prompt learner 6 -

Learnable base |
prompt embeddings

LYINOD
|
5
.
:

W
[ 100dX VI |
[ANGD ]

This - - -
any -

- x Multiplication (© Cosine Si

A B |VDSI
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Paper 1 . :

e Method
e _—

- Prompt Learner

- 0| O] X| LH2| fine-grained semanticE &5t LLMY} Decoder Zt2| 2[0O| &
consistency= 1A SH7| {5l AHE

;' Localization resultsS prompt embeddings = HZtgt

-Decoder?| outputd} F2StA| learnable?t base prompt embedding= prompt learnerdi|

st =71HQ SEE Mse
25 74
-Learnable base prompt embeddings
- Convolution neural network
;' Localization results M= prompt embeddings = H =t

- & prompt embeddings= concatStO LLM2| input@ 2 S0 &

A szutta VDS
S
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Paper 1

e Method

- Data for Image-Text Alignment
-84 0|0] X[ 0 augmentation= &H-&3+0{ & 2|2| anomalous O] O] X| 44
' Cutpaste, Poisson 7| 1= A& 2
A

s Cutpaste= 2 2|2| +E= M| T
O|O|X|&= 'Z'Xfoqﬁﬂ%ﬁ%t% 2

2 2N E S| Z45SH| 2I5H Poisson 7| EH 2 F7I2 HESH(O] sfZT

— = O
vPoisson= Poisson partial differential equations& -850 AtHA 22 O|0|X[Z
tE=0 7o

Cut-paste -

R AT THSED VDS
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Paper 1

e Method

= Question and Answer Content
~-LLMZ| prompt tuning= ?/5H anomalous image0f| 7|2t textual queries& & &2t
-Zt query= 27HX| QA2 T4 E
;' Input image 2| description

v'This is a photo of bottle, which should be brown and without any damage, flaw,
defect, scratch, hole or broken part

;= ObjectL 2] anomalies =X O &
vIs there any anomaly in the image?
“LIME 271X SO ES SIEE A =

;'s Anomaly”Z| QU CHH
Yes, there is an anomaly in the image, at the bottom left of the image.

;'s Anomaly”/| S{CHH
No, there are no anomalies in the image.

ﬂ 447 Tl 8k
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Paper 1

e Method

- Detailed Image Description

A

Class

Image description

Bottle

This is a photo of a bottle for anomaly detection. which should be round and without any
damage, flaw, defect, scratch, hole or broken part.

Cable

This is a photo of three cables for anomaly detection, they are green, blue and grey, which cannot
be missed or swapped and should be without any damage. flaw, defect, scratch, hole or broken part.

Capsule

This is a photo of a capsule for anomaly detection, which should be black and orange,
with print “500" and without any damage, flaw, defect, scratch, hole or broken part.

Carpet

This 1s a photo of carpet for anomaly detection, which should be without any
damage. flaw, defect. scratch, hole or broken part.

Grid

This is a photo of grid for anomaly detection, which should be without any
damage, flaw, defect, scratch, hole or broken part.

Hazelnut

This is a photo of a hazelnut for anomaly detection, which should be without any
damage. flaw, defect. scratch, hole or broken part.

Leather

This is a photo of leather for anomaly detection, which should be brown with patterns and
without any damage, flaw, defect, scratch, hole or broken part.

Metal nut

This is a photo of a metal nut for anomaly detection, which should be without any
damage, flaw, defect, scratch, hole or broken part. and shouldn’t be fliped.

ABTNE-D
SOGANG UNIVERSITY
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Paper 1

e Method

= Question and Answer Content
- Anomaly”Z} ULCHH :

Yes, there is an anomaly in the image, at the bottom left of the image.
-0[0|X| L§2| anomaly /XIS ESISI DXL, O|0|X| & 3x3 grid2 LHel LLMO| 2t £
A2 LIELE = = E e

-238d 282 LLMO| O|0[X| L& & O & Ol3fot== 5= 9 1

Mot

¥=3
=

[ot

ik Ll VDS

' SOGANG UNIVERSITY 18

-
‘b
m



Paper 1

e Method

- Loss functions
- Decoder®f prompt learnerS 25 A|7| 7| 2I5H, 37HX| lossE A&
- Cross-entropy loss
- Language model= S5 A 7| 7| {SH AtE
D EO| M text sequenceﬂ target text sequence.7_P 9| dlsparltyg =k o}
-Focal loss

'+ Object detection, semantic segmantation task Of| A| class imbalance =Xl = Sl Z25t7|
ol AHE
'+ Cross-entropy loss2| weight distribution=a =&
-Dice loss

' Semantic segmentation taskOf| A| Xt5= A& 3S}HH dice coefficientO| 7| 2Het

woudkan
, SOGANG UNIVERSITY 19
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Paper 1

» Experimental results

LYY A

MVTec-AD VisA
Setup Method

Image-AUC Pixel-AUC  Accuracy Image-AUC Pixel-AUC  Accuracy

SPADE 81.04+20 912404 - 795+40 956+04 -

PaDiM 76.6 +3.1  89.34+0.9 - 628 +54 899 +0.8 -

1-shot PatchCore 83.4+30 920+1.0 - 799 +29 954+06 -

WinCLIP 93.1 £2.0 952405 - 83.8+40 96.4+04 -
AnomalyGPT (ours) 941+1.1 953+0.1 861+11 874+08 962+01 774+1.0

SPADE 829+26 920+0.3 - 80.7+50 962+04 -

PaDiM 78.9 £ 3.1 91.3 £ 0.7 - 67.4 £5.1 92.0 £ 0.7 -

2-shot PatchCore 86.3+33 933106 - 81.6 £40 96.1 0.5 -

WinCLIP 944+13 96.0+0.3 - 846 +24 96.8+0.3 -
AnomalyGPT (ours) 955+08 956+02 848+08 88.6+0.7 96401 77.5+03

SPADE 848 +25 927+0.3 - 81.7+34 96.6 +0.3 -

PaDiM 804 +25 926+0.7 - 728 +29 932405 -

4-shot PatchCore 88.8+26 943105 - 853+21 968+0.3 -

WinCLIP 952+ 13 962403 - 87.3+1.8 97.2+0.2 -
AnomalyGPT (ours) 963+03 962+01 850+03 90.6+0.7 96.7+0.1 77.7+04

A B
S

SOGANG UNIVERSITY
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Paper 1

» Experimental results

- Question and Answering

Is there any anomaly in the image? S g
Yes, there is an anomaly in the
Is there any anomaly in the image? Sg ll image, at the top of the image.

Normal input

Yes, there is an anomaly in the
=)

) . What is the material in the picture? 5 E
image, at the bottom of the image. ¥

The material in the picture is leather.

User input

What's this in the image? Sg :
Query input

Tell me something about the leather in the image. Sg

.. In the 1mage, there 1s a white pill or

medication on a black surface. , , , )
The leather in the image is described as brown

|| and rough, which suggests that it is made from
a high-guality, durable leather material.

Model output

Model output

SOGANG UNIVERSITY 21 LAB
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Paper 1

. This is a top-view photo of a bottle. Is
(Normal) . ;
. there any anomaly in the image?
» Experimental results
N Questlon and Answerlng Yes, there1san anomaly .inlht'imuge.The hc)llleapmﬂ@l:)bﬁLlpsidu
PandaGPT  down, which is nota typical orientation fora bottle. This could be due x
_C Oots T H Al S 747 to the angle of the photo or a creative choice to present the image in a
|' o |_|- LLMJ—|- | o =1 |- unigue way.
_’, Ol é)l" XC-DI é)|‘ O:I _‘?'_ LLaVA Yes, there 1s an anomaly in the image. The bottle 1s upside down, which x

15 unusual for a bottle thatis typically placed uprighton a shelfor table.

OlH o = =
veHEtM Ol LI M2 TS CHE
E|-|:|:|2 _Tl_'é' 7 L MiniGPT4 Mo, there is no anomaly in the image. [t appears to be a clear glass bottle
H L= X-” o |- -I |- e with a black cap and a label that reads “Bordeaux.”
old I:I|- OFL— I:I-Ij:'g X-”_T'_
=T - X—- HiL-=2 o
2010 A TH
oo | | Xl = O || No, there is no anomaly in the image. \/
=
‘/OEI I:Il_l-&ll O|_I LLME % H|-: AnomalyGPT
C o s
g HE Hse

What's the shape and matenal of the bottle in the image?

PandaGPT  Thebottle in the image is round and made of glass.

LLaVA The bottle in the image is round and made of glass.

MiniGPT<4  Thebottle in the image appears to be made of glass and has a round,
cylindrical shape.

QALK e

II The bottle in the image is round and made of glass.

AnomalyGPT
ﬂ AT SR 22 | vOS
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Towards Zero-Shot Anomaly Detection and
Reasoning with Multimodal Large Language Models
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Paper 2

« 7|Z& LLM 7|8 anomaly detection2| SHA

|EYEE2 Heol 0|8 o R o= =, off o] X0 tiet 23 0] £=5g!

—

not

b

-Reasoning

- AFEA BE 0N ZLEO| O| 0| 2faL TSt O| 7S ALK ZA et &)
28aF7|12 7|te

-4 MLLM Q! GPT-40 =Xt & anomaly detection= =3 St X[

PO Aolof ot e
0| HojH

~\
GT: The top-left

> candle shows a missing
chunk of wax and an
irregular indentation
near the wick.

Do you see any anomalies in the image? 1

GPT 40 mmmm) “@ The candle in the top left appears to

have a damaged or missing wick, which is
unusual compared to the other candles.

b | Yes, there is an anomaly in the top left

candle. It has a small hole or crack near
the wick, which is not present in the
other candles.

What is the cause for the anomaly? )

{8 The anomaly could be due to manufacturing
» defects, such as improper molding or

cooling, or it might result from external
” HECTH 3!,‘.'3. \ damage like a puncture. e VDS
SOGANG UNIVERSITY LaB




Paper 2

* Preliminary
MLLME H 22| &3l 242 Yrjs Gloje ot A4 xhglo] Lo

- % visual, textual embedding spaceE alignOt 1! robust?t instruction-following capabilities=
develop0|'— O 2 HE0| 2zt

- Pretrained MLLM+ L HtX Ol domianOf| &1 & 256X BF E3H=El domain O M
A3 M=2 HO
=2 o

-0 X & ol 85t7| %I5H, auxiliary specialist or expert model= designOll A{ pretrained

MLLMO| & 2 o} visual tokens& & M EiotD 8o = U E F Lo
- Base MLLM2 2 = LLaVA-OneVision &= 2! 1 EH
~Visual encoder : O|O|X| 22 H visual B2 & =
~Projector : visual feature space2} textual feature space= align
-LLM : textual instruction X 2|2t S&ot =&

- CLIP< input image resolutionO| D EE[{ U 7| f =0, LLaVA- OneVlslon—
AnyResZ} pooling 7| 212 AFE S0 input image resolution= up scaling 2
- High resolution i 1mage = prototypeT2| crop2 2 LI+, visual encoder= image crop=
=2 Mo 2 X2[t = spatial pooling X &2

R 447 T8k VDS
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Paper 2

* Overview

Visual Encoder © ) oo orer O O
> wae oo, o B
Layer 3 Layer 4 > {v]} ——-—r[EEE }-E 0
ooo- g. O
og O
N Ooe O
2 r .gg o
3 < of vfvf O % =
g | 3 [EIeDEI }.l:l 0 3
=F3) . wF=FRL)  wf =T vf=F) B s oo D 5
3 with suspltpus fomares: () B
, O
RN -
" 2 m
e O
0

LTFM: Look-Twice Feature Matching VT Selector: Visual Token Selector

| {DD - OO0
N oo OX iy
l:":l DD Al me Q-Former

ol [ CIC]

Negative Embedding ]

Trainable in Stage 1 Trainable in Stage 2 %' Freeze in all stages € Element-wise summation () Element-wise multiplication () Concatenation
@ SOGANG UNIVERSITY 26 1=



Paper 2

* Overview
- Human involvement= I| St complexityES = 0| 7| ¢dH, text encoder= A HSt1L
visual model Xt 7F S| M A 22 classLt objectd| CHSH HEE S| M= &
- Visual featurei= look-back pathOf| A| global description= Al| S ot= G| &=
- Multi-level feature2f global embedding= HIZ 22 LTFM E=2 2|l A 22
token= 94511 localization T
- APl A2 A inspection 2H O A S|l A AXLE Y2 HA AHS 0 11 F0f
XM 2 E = S0 S-S OF, VT selector =22 EA S

vBE 3| B2 yisual token 5 S 25t tokens AIEE £ &

x Normal...

Step 1: Find the Step 2: Confirm the
suspicious areas anomalies or defects -~

Zoom In

| 4% cudhn VDS

. SOGANG UNIVERSITY 27
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Paper 2

 Method

. Visual Em:ocler ) A ErT

i Ei L &4

I I ’ SE

—»| Layer1 Layer 2 ™ e M MM
CE

=F5() v =FEU) v =TFF) vt =FH)

e

R R I e e | Ve P e "

' 3
o
'.I u.
D ’ .—
0 a° "";.h ' |
o —
| e Sage | et g e‘..oda.’O.—--—*'O.—--m.n——.
. SOGANG UNIVERSITY 28 1 e
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Paper 2

* Method
- Look-Twice Feature Matching (LTFM)

- Look-back pathOf A| X| S & global object information(v;)& 7|2F2 2, class-awareness
abnormality description= ‘&gt

vji O| 2%t token= selectSt ! fuseStH, Positive/Negative embedding X concat2h

2270 2| MLP-E & ol normality/abnormality description= ‘dHot= = 2

- Cosine similarity2} softmax H4t2 AL A 2 patch tokenO| anomalous patternOff <&
7t dE ALk

- 0|2 2= map2 low-level ~ high-level 7t X| token SR =& Z&617| 2[5 B2zt &
- Visual featuret= forward, look-back path 3 2 0j|A| 2H ALE &l

LTFM: Look-Twice Feature Matching

mm)

0] A
v [
Negative Embedding j

R B THSED VDS
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Paper 2

e Method

BE=S
- - —

’
v e v ’

VT Selector

> ) | [ S

Taaton v Wage | eeatew v wage | ._.‘~.~-~.~-~;(.~
. SOGANG UNIVERSITY 30




Paper 2

e Method

- Visual Token Selector (VT selector)

- Visual token= &£ ot visual information= XS SHX|BF, LLM2 specitic taskO|
adaptA| 9' 7| -|—| H.*j 7|‘§>|' %%OF 1nformat10n A|_-| El H F-éléll-
~-LLMO| S domain0l| 5=t X| A 0| Q= 82, token M

L

2t Al O = tokenO| S 2 BHX|E OF= expert& =

= 1%

O =4
g 2

|

Visual Encoder

Layer 1 LaverZ Laver3]—TLaver4]f£ 3 VT Selector: Visual Token Selector

e 1

J
H
v =F§A)  of =FFAY P =FA) i =FEA Q-Former

é\* Mm; —
#EB#EB# t {m;} DD

L.k VES

' SOGANG UNIVERSITY 31
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Paper 2

e Method

- Visual Token Selector (VT selector)

—Image01| I1H3F visual tokendt LTFMO|A @2 S 2 & map0| ORI = ], o[ A8 2
tokene 5 tensorl| 2 5910 4=

;= DY token= 02 2 scaling
-2 O| & token= FX| &
'+ O| 2 spatial average pooling©O| token =& =0|7| ¢l H &=

Vusual Encoder

Layer 1 La‘ferz Layer 3 H Layer 4 I*L 3 ! VT Selector: Visual Token Selector

- e 0

5
vt =F§lp) v =TFiUp v =FFU) v =FGA)

O]
O PR
o

0-8-0-m | -

Mm; | "y
| s % THdka VDS
y  SOGANG UNIVERSITY 32 Lag
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Paper 2

* Method
- Visual Token Selector (VT selector)

-0|Z Q-FormerE S0l 7t& oM A 22 visual token= aggregate2!
;' Q-Former= BLIP-20{| M X2 N|Ct=l B =
2:Query 7|HIC 2 TR JE S HOtL= 78
~Pooling &l token(q) 7|80 2 A= visual feature (v}) 0| A 74 22 A= tokenBt
aggregate 2t

Visual Encoder

Layer1 LaverZ Laveﬁ]—TLaveM]fw( {vi} - VT Selector: Visual Token Selector

ok

J
H
vl =FH)  eF=FFA)  F=FEA v =Fi(U) Q-Former

Spllt

é\* Mm; >
#EB#GB# t {m;} DD

BTk VDS
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Paper 2

» Inference

e AR
R T

ﬁ.-ﬁﬁ

R o =N o« ") of =

—r.@
18

i\tﬁ
Oooc
00003

0000,
5~

o[ [ | [ [ ]

Projector

LLM

;

‘with suspicious femtures: *
“Are there a
mmem:::g

S

- Wi -
oy
O0s
Ogas, |~
O0s
v

é{ lw

Tokenizejr

O000000000000000000

TN e Tene et Vs Yy VT e P e "

s B RO "
Eloi IEB'*-@"{’"""
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Paper 2

» Inference

- Anomaly Prediction

- 2 = crop=l O|0| X[ 2] anomaly informationE S8 & map0 2} 7ts E= St
HI A O 2 aggregate!

rr

- Aggregate=l D E (r(1))0| LS MLPE & 1tA| 71 normal/abnormal semantics& A H gt
- Sigmoid 2 anomaly score Al 4t
score(Z) = Sigmoid(G°(r(Z)))
Vs treate @@ o0 vewe [ d
=, dgd. o O © @ v vpvy 0O =
n SITEERE IR T L[HEE}E E ﬂ'm+0'99 D-DD O B
- ®T | [EEEIE B
g O :
it ] | LEELEE Do g, §
- { |8 | —EBESE (B 3 0% o
s S o |8 r og O
--u'wwa TR
: - - “Are there any ano) #‘E D :
! . Y20 X [EI!I:IEI”}*S o =
= 0 D |:|
V e - e e v M . ) y - N Vel - ew Wsmfmum: . B
- I | e et g wonaties & O
e g, £ 0
4 - % 3
' H -
-2 8§ 1 + 0

¢ 3 —
‘ ! \ - -— - . e o e e e o - — .
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Paper 2

» Inference

- Text Generation
- VT Selector2 5 E €2 (r(1), v})2t v} & concatct| LLMO|| T &5t= CH A
5 token AFO|Of| “<adv> suspicious feature: 2t indication promptS & &
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Paper 2

» Experiments

Industrial Defects Medical Anomalies
Model Average
MVTec AD VisA AITEX ELPV BTAD MPDD BrainMRI HeadCT Br35H
CLIP [73] 74.1 66.4 71.0 59.2 345 54.3 739 56.5 78.4 63.1
CoOp [108] 88.8 62.8 66.2 73.0 66.8 55.1 61.3 78.4 86.0 70.9
WinCLIP [38] 91.8 78.8 73.0 74.0 68.2 63.6 92.6 90.0 80.5 79.2
APRIL-GAN [11] 86.2 78.0 57.6 65.5 73.6 73.0 89.3 89.1 93.1 78.4
AnoVL [19] 92.5 79.2 72.5 70.6 80.3 68.9 88.7 81.6 88.4 80.3
AnomalyCLIP [110] 91.5 82.1 62.2 81.5 88.3 77.0 90.3 93.4 94.6 84.5
AdaCLIP [6] 89.2 85.8 64.5 79.7 88.6 76.0 94.8 91.4 97.7 85.3
Ours 94.0 91.1 72.0 83.0 89.0 81.7 93.9 97.6 95.5 88.6
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Paper 2 3D Example: Bulge

B H "

User Is there any anomaly present in the bowl?

Macaroni Example: Yellowish Spot Ours-7B  Yes, there is a bulge on the side of the bowl, which

disrupts its otherwise smooth dﬂd symmemcdl surfdce

Medical Example: Pneumonia

User Do you see any anomalies in the image?

GPT-40 The image shows four pieces of elbow macaroni on a
green background. User What is the most likely diagnosis for this patient?

Ours-7B  Based on the chest X-ray, the most likely dlagnosns for

LLaVA-OV The image shows four pieces of pasta, specifically this patient is pneumonia. The presence of bilateral
macaroni shells, arranged on a green textured surface. patchy opacities in the lower lune fields is a common
The pasta appears to be uniformly colored and shaped, finding in pneumonia, which is an infection that causes
with no visible defects or anomalies. inflammation in the air sacs of the lungs.

Ours-7B Yes, there is an anomaly in the image. The bottom right User What should the patient do next?

v ¢l . . h Howich s VMoratior I
asta piece has a noticeabie vellowisn discoloration on

Ours-7B  The patient should consult a healthcare professional for
further evaluation and appropriate treatment. This may
include antibiotics to treat the infection, supportive
care such as oxygen therapy, and monitoring of the
patient’s condition.
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