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What is the Association?

@ )
Memory @u ﬁ

Association: The bus we saw? Or
the airplane this morning?

KDeduction‘ They are&

Question

Look over there, isn’t
the decoration more
plentiful than what we
see today?
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Association Task

Association step
(Which candidate may be linked with the query?)

® Instruction: {Association Question Instruction}
] ; ' Association step
Query image ﬁ
i 3 U Instruction: {Association Question Instruction}

Image2. (/' asso_step += 1)

Query image

Deduction step
(What is the labyrinth of association? Same attribute?)

U Instruction: {Evidence Question Instruction}
' Update

memo ry Memory

f
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Data Curation and Quality Control

~
Category (noun): ‘train’,...
Attribute (adj): [‘metal’, ...]
Affordance (adj): [‘transport’, ...]
Action (verb): [],...

(missing in the raw dataset)

Generating Semantic
Concept Association Chain

{‘Imgl’:' , Img2’: ; label: 1}

{attr}.\n Image: <img> Provide only 'Yes'

— ~ | or 'No' as the answer, without any
( Association Step additional explanation.
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a) Image Resolution Filter

Analyze the provided
image and determine if it
contains the {type}:

{‘Img1’: ﬂ , Img2’: @ ;label: 0}
oo )

4 Deduction Step h

{‘Imgl’: i . Img2’: ﬁ ;label: ‘metal’}

{‘Img1’: , Img2’: n ; label: ‘cooking’}
\ B LN /

Data Quality Control \_

ICLR

Advanced
MLLM

b) MLLM Verification

‘ o Privacy

Issue
g Cannot

— Distinguish

c) Human Expert Evaluation
J
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a) Single-step Association

Query Image i

Candidate Imagel Candidate Image2 |
Choose the related one :

2,

Association Benchmark

¢) Asynchronous Association

o

2 e,
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Results & Analysis

Asynchronous association with paired categories across different concepts

Attribute (Mean-Step) Affordance (Mean-Step) Action (Mean-Step)
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Results & Analysis

Explicit
1 . i . !
o - | What is the _wcathcrlke in the image? |
: Are those pictures
similar in environment? : A.lts “ day :
A. Those images all | B.It's nggy' PN 1 - . i n .
depict outdoor park | C. It's raining heavily. ¥ weather | Q: Which lemon is Q: Which scissor is
scenes (golden answer) | D. It's a cloudy day. | more peeled? more opened?
B. Those images al\ 1 Sunny | o ek 5 A e e
depict a harbor scenes 1 MILEBENCH Song et al. (2024) S 1 o Riont (G i '
’ ‘ne ”1]1 et ¢ 20?
C.i - ‘ MMRA Wu et al. (2024) 1 o V.S. 1 Compbench Kil et al. (2024) Without Memory
Previous ! urs — : V.S
I Given the memory: I{ carry’: [‘truck’, "bag’], I. o 1 e
V.S. Part of Memory I Determine the rclanonshlp between the original mummy-\ ;lf Ll 1 " . . Memory-dependent
I image and the candidate images, and select the d ol | Memory (Prior Experience):
Ours / ‘painted’: [*ship’, ‘car’] : images with thcas the original \ﬂ : {‘painted’: [‘ship’ ] ‘rusty’: [‘car’, ], .
| . -)“ ! b -
MC"]OI"\" ‘metal’: [‘car’, ‘train’, "ship’,...] 1 | MLLM Output: Image 1.
| 1 |
I I
Q: Qetermine the 7 1A 1 1 Ours
relationship between /el | | |
the original image | ! .
and the candidate | | MLLM Output: painted.
images, and select : % Tnstis foraliiturs :
the apes with thi A boat is for sitting in, g
- nt%ributc as the / I but not if it’s leaking. | Update memory
;)riginal image¥ 3 ) I The trains at the station are Oranges are edible, | Memory :
' Query image candidate imgl candidate img2! boardable, unlike those in except when rotten. ' {*painted’: [‘ship’, ‘car’], ‘rusty’: [‘car’, ], ...}
the abandoned yard. ’1. : c e
I * 1
I 1
I I
: Our benchmark needs more common sense- :

[Our benchmark needs short-term memory medlanismﬂ

[ Our benchmark needs more precise Locationality. ] which is underexplored by existing work

based reasoning.
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's A

Deduction step

New memory:

Dogs and birds have
fresh attributes.

Query image Imagel Image2
\

J

Failure case 1: Error Deduction

Results & Analysis

— " They all have
“ Memory | e A | ‘natural’ attribute.

Query image Imagel Image2

Failure case 2: Error Association

NLM Attention Map

12

16
Memory Input Samples

(Important (Important)
20-

Layers

24

28

31

Average-

Mer’hory Memory Queéition Original Candidate Candidate Output
Instruction Instrcution Image Imagel Image2 Instruction
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0.1
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Thanks for Listening!

https://mvig-rhos.com/llm_inception
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