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b) [person4 ﬂ ] is taking everyone’s order and asked for clarification.
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[person2 [l] are smiling slightly.

d) [person3 i1 ] is delivering food to the table, and she might not
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1 ESiESEIR (Masked Language Modeling)
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Vilbert: Pretraining task-agnostic visiolinguistic representations for vision-and-language tasks. NIPS 2019 .
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2. BBFRAU-VLBERT
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VL-BERT: Pre-training of Generic Visual-Linguistic. ICLR 2020



2 Pay e X E

s University of Chinese Academy of Sciences

2. BBFRAU-VLBERT

0 NBESRE: A

=

P.L, \
® YTa SR}

Grinz)

7

¢ MLAE

(/ =t %ﬁ)

® ISIRRIAIER

(DI 7E

)

{:

ERIEIRESE

- ST

Answer Classification Object Classification
A A - A
[ Visual-Linguistic BERT J
[cLs] || Tok1 || Tok N || [sEP] || Tok1 | | Tok N || [sEP] || IMG] | | IMa] | | [END] |
Question Answer Image Regions

(a) Input and output format for Visual Commonsense Reasoning (VCR) dataset

Answer Prediction

A

[ Visual-Linguistic BERT ]
1 A 1 A )
| fcs] | | Tok1 | | TokN | | [seP] | | (maskl | | (sepl | | va) | - | el | | (EnD] |
e — | —
Question Unknown Answer Image Regions

(b) Input and output format for Visual Question Answering (VQA) dataset

Region Classification

[ Visual-Linguistic BERT ]
0 A A 1 A 1 1
fos) | [Tok1| o [Tokn|  [ser1|  [omal| - omal| | [EnD] |
H_J - ~ 7
Query Image Regions 48

(¢) Input and output format for Referring Expression task on RefCOCO+ dataset



3. fmARASIRE

O R ESRARERN—TH—0&R, ARSNEFLENEED

KIZEREF3S BREIRRA:

x Hppe = encoder(I'fencoder)’
o | BN Tdec = ﬁiecoder(HenC:Tprev;Qdecoder)'
D it
1t L3 Hp, Jencoder RIURIDE, SRIDEMSIHE
WA A faccoer RURBIE, ERFTOVLA

14



University of Chinese Academy of Sciences

3. fmAFASIREL-BLIP

“T'.-T-.'

1 EIRBERES 3%*0*“?, XEASRINES RS E TS
O SN ARNEHESHERTE, &it Z \EE% in

Image-Text Contrastive Image-Text Matching Language Modeling
—— I ——1 dhi il
= N (T »D ) e ) ) @ ) ™
D [ Feed Forward ] [ Feed Forward ] [ Feed Forward ]
[ Feed Forward ] :T 1
¥ - b
N X P N X v[ Cross Attention ] { Cross Attention ]
[ SeIfAttentlon ] _ r“\ r‘
N J Do : i
Image [ Bi Self-Att J [ Bi Self-Att ] [ Causal Self-Att ]
Encoder gm g K ) | 7 y Q 7 )
‘ Text Image-grounded Image-grounded
‘ %itm Encoder “ICLS] + )" Text encoder “[Encode] +(_)” Text decoder “[Decode] +(__)”

*
q'ﬂﬂ’fn '\{ “a little girl holding a kitten next to a blue fence” ]/

BLIP-Bootstrapping Language-Image Pre-training for Unified Vision-Language Understanding and Generation. ICML 2022. 45




3. fmAFASIREL-BLIP

H fmiSes: &
1 f#ASSS:

JITCRIITMES, ADEN
RIERBIERS

N

/U

ENCAER, K

 c—

=

N
1%53

Icﬁ

IET.IB’SS&%"F‘

=]

~/I\

I

5
s

Image-Text Contrastive

Image-Text Matching

Language Modeling

——

D I

T\

[ Feed Forward ]
F Y

»(D

Y

[ Self Attention ]

A

Encoder gw
& |

<

(

>

B

[ Feed Forward

)

:T

>

\

Encoder

[ Bi Self-Att }

IT™M

P

S

P

N

[ Feed Forward

]

4

“[cLs] + )"

]

.

Image-grounded
Text encoder “[Encode] +[:]u

» D
>
=[ Cross Attention
»D
[ Biselfa
A

[ Feed Forward
F

1 Cross Attention

]

4

“[Decode] +(__)”

*
\{ “a little girl holding a kitten nexttoa b

fence” ]/

iz
85
G

BLIP-Bootstrapping Language-Image Pre-training for Unified Vision-Language Understanding and Generation. ICML 2022.

University of Chinese Academy of Sciences

46



4
(P
1 &2 ( Q>
% 3 _\\\S
ICippyy OF

rsity of Chinese Academy of Scie

Z A AW | AR
D E5F 4% D A FLLMA | 4




QA &1F202268F, AFRMREISEFIR

0.3B

4 ZURAR
® UMFJFREEXILEX(COCO,VG,CC,SBU)
® 100M~5B §5ULYY(LAION, in-house data)
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tt, RESHHIMREA, REIREDMER

0000 TN

I_L

J , % GPT (2018) 1.1747
GPT-2 (2019) 48 1600 15(2,
Xp Xy X3 X4 X5
GPT-3 (2020) 96 12,288 175012,

ChotGPTEMHREY: GPT
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| BRIV 5 A-LLaVA

A WAIEB IS A FALLMEY R De e SIS /ERE D ?
H MENIEIEIES, MIBFRLLOMAE ZENMIEIES RN
Language Response XaQQ Q

Language Model fd)

WD SaEb Xv Image Xq Language Instruction

Figure 1: LLaVA network architecture.
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| BRIV 5 A-LLaVA

L 1RE

® ESIREL:

1551 EERREERARGRIR, RBERFLTFIIRALLM
® ESLRTSE: CLIP VIT-L/14 MBi4RTDe8

Vicuna

CLIP

ViT-L/14

ll=

Vicuna, EFShareGPTYiEEHERIEL 0ma2 1S3 BY K IRE

Language Response Xa Q Q Q

Language Model f¢

Vision Encoder XV Image Xq Language Instruction

Figure 1: LLaVA network architecture.
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| BRIV 5 A-LLaVA

L RIS

BERER

Eligmig
PP LE

MER

—

X iREsE
IR

SiEE

MEAMIRIESEE, A AIRE

Context type 1: Captions

A group of people standing outside of a black vehicle with various luggage.
Luggage surrounds a vehicle in an underground parking area

People try to fit all of their luggage in an SUV.

The sport utility vehicle is parked in the public garage, being packed for a trip
Some people with luggage near a van that is transporting it.

Context type 2: Boxes e 4
person: [0.681, 0.242, 0.774, 0.694], backpack: [0.384, 0.696, 0.485, 0.914], suitcase: ...<omitted>

Response type 1: conversation

Question: What type of vehicle is featured in the image?

Answer: The image features a black sport utility vehicle (SUV) ...<omitted>

Response type 2: detailed description

The image is an underground parking area with a black sport utility vehicle (SUV) parked. There
are three people in the scene, with one person standing closer to the left side of the vehicle, another
person in the middle, and the third person on the right side. They are all working together to pack
their luggage into the SUV for a trip. ...<omitted>

Response type 3: complex reasoning

Question: What challenges do these people face?

Answer: In the image, a group of people is standing outside a black SUV in a parking area,

surrounded by various pieces of luggage, including suitcases and backpacks. They are facing the
challenge of fitting all their luggage into the black SUV. There are multiple suitcases and backpacks
to be packed, which suggests that the group has a significant amount of belongings ...<omitted>

YO 7RR/z
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| BRIV 5 A-LLaVA

A F)iSISSEIEEE: RIAChatGPT/GPT43REYVisual Instruction#

messages = [ {"role":"system", "content": f'""You are an Al visual assistant, and you are
seeing a single image. What you see are provided with five sentences, describing the same image you

e are looking at. Answer all questions as you are seeing the image.
RFER

o

Design a conversation between you and a person asking about this photo. The answers should be in a
tone that a visual Al assistant is seeing the image and answering the question. Ask diverse questions
and give corresponding answers.

Include questions asking about the visual content of the image, including the object types, counting
the objects, object actions, object locations, relative positions between objects, etc. Only include
questions that have definite answers:

(1) one can see the content in the image that the question asks about and can answer confidently;
(2) one can determine confidently from the image that it is not in the image. Do not ask any question
that cannot be answered confidently.

Also include complex questions that are relevant to the content in the image, for example, asking
about background knowledge of the objects in the image, asking to discuss about events happening in
the image, etc. Again, do not ask about uncertain details. Provide detailed answers when answering
complex questions. For example, give detailed examples or reasoning steps to make the content more
convincing and well-organized. You can include multiple paragraphs if necessary."""}

— |
IT@U%HE for sample in fewshot_samples:

messages.append({"role":"user", "content":sample[‘context’]})
messages.append({"role":"assistant", "content":sample[‘response’]} )

E \
;:Fu‘ﬂ‘;ﬁlnj messages.append({"role":"user", "content":‘\n’.join(query)})
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| BRIV 5 A-LLaVA

J FrEg—: FlllZProjection24), AFIWREAESRENRIEZTENTS
| &#03E: CC3M to 595K image-text pairs
ZREVIESEURS T :

Xsystem message <STOP> \n

Human : X1nstruct <STOP> \n Assistant: X1 <STOP> \n
Human : X2 i uct <STOP> \n Assistant: X2 <sTOP> \n--

-

Language Response Xa D g Q

Language Model f¢

afalalor
{ EE@’U ’g\{%ﬂ] KZIS : Projection W f.l Hv f Hq

Random choose [X,X,] or [X,,XZ]. Vision Encoder ¥ X image
EEESSENETDR: X

t
Xlnstruct -

Xq Language Instruction

Figure 1: LLaVA network architecture.

L
p(Xalxw Xinstruct) — H p6<Ii |Xv-, Xinstruct,<z'-. Xa,<z’)-,
=1

Visual instruction tuning. NeurlPS 2023. o7
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| BRIV 5 A-LLaVA

dprEE—: BEingmides, fiAProjectionfILLMSE], EiCiE<SEMEREND
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® JIRTSNIEHIE: BISHAZER 158K BSISSIRMEAIES

® RIZAOEFLIE: AMEREIRTRSOBTHIESE, KENOE

® H— BB —MERIESHIBEIBI
Language Response X, (0 ()

Language Model f¢,

alatal ﬂ KY\
Projection W /’ H,

Iy
Vision Encoder \ X, Image Xq Language Instruction

Figure 1: LLaVA network architecture.
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| 2 FREVEY 5 A-LLaVAZRS

O FLLaVARYESS EHTHR, WIRBISH. MESEHERFEEHTIOH

Language Response %]
\Language Model fy
Vd@/ﬁ’@”@@”

[ Qwen-2

language model (Vicuna v1.5 13B)

ENEENNNEE I o | [ 2-Layer MLP [ Projection Pg
vision-language connector (MLP) tokenizer & SigLIP P gzpﬂ
embedding [ ; X X

vision encoder (CLIP ViT-L/336px) _

User: what is

unusual about

this image?

ingle Image lti-Image
LLaVA-1.5 LLaVA-OneVision

Improved Baselines with Visual Instruction Tuning. CVPR 2024.

LLaVA-OneVision: Easy Visual Task Transfer. 2024. 59
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LLaVA-Mini: Efficient Image and Video Large Multimodal Models with One Vision Token. ICLR 2025.
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2. B &I 5A-BLIP-2

A AREFRAREIN A, WeH—H IR SN T2
A BLIP-2ZFEERMFFILLM z @@ I&ERcss, RIFALLMRHENEED

Vision-and-Language
Representation Learning

Vision-to-Language
Generative Learning

|mage Q-Former :
- Querying Transforme Write a romantic message
5 ¥ that goes along this photo.
Love is like a sunset, it’s
ES-mE| Text hard to see it coming but
when it does it’s so beautiful.

Bootstrapping Pre-trained
Image Models

Bootstrapping Pre-trained

#l Encoder
E Large Language Models (LLMs)

|
]
|
|
|
]
Queries E
|
|
|
|
|

BLIP-2 Bootstrapping Language-Image Pre-training with Frozen Image Encoders and Large Language Models. ICML 2023 61
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® [NEX: I&ITQ-Former, BEFNAERIEFENER
® [NER2: FFALLM, Hﬂ&ﬂ’]ﬁ%{* BXFFRILLMES G

Vision-and-Language
Representation Learning

Vision-to-Language
Generative Learning

Image Q-Former
Querying Transformer
¥ ¥ that goes along this photo.
Love is like a sunset, it’s
mE-wm| Text hard to see it coming but
when it does it’s so beautiful.

Bootstrapping Pre-trained
Image Models

Bootstrapping Pre-trained

Write a romanfic hessage i
Large Language Models (LLMs) |

}
}
}
[}
}
[}
}
}
}
}
[}
}
}
} N
}
@ Encoder
}
}
}
[}
[}
}
}
[}
}
[}
}
}
[}
[}

|
|
|
]
]
]
Queries |
|
|
|
|
]
]
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Q-Former
Image-Text
Matching Image-Text
Contrastive |« #
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Input Image
Feed Forward
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x N
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Text Generation

A
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@ masked [] unmasked

Q T Q Q T
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2. B &I 5A-BLIP-2

A MNE—: BBBRERNFTELLMESTE
oX|FALIEEE, RFStage 1 PREBVMN WATAEIRST,
HEIALLM DITelST2ET NBES

P [D H--H N Output Text [ a cat wearing sunglasses ]
Decoder-based

[ —) - \Af'." - 4
=% 5 ) Fully ]
Large Language Model e Encoder [ ¢ Fc:rmer J {Connected & ) s e
(e.g. OPT)
(oDo-oo) \\{DDUD]

Learned Queries

BB 9 S token

% == == Suffix Text [ wearing sunglasses |
Bootstrapping from an

‘ H\A":';" *
Encoder-Decoder-based =AW D Image Fully
Large Language Model i e Encoder [ Q-Former } Connected] % LLM Encoder #: LLM Decoder
(e.g. FlanT5) o L)
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Input Image Learned Queries Prefix Text
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1 NBE

ORER. EA. Iﬁ.lBﬁ BENRERIA, FRAREHTERREL
Input Image Queries Question
&S (mO- EI [ | ( What is the cat wearing? |
i WL !
e Encoder [ SHREIES ]
(mo- IZI o |
[ FuIIy
Connected Question
[D - D D] [What is the cat wearing?}
v

Answer [ sunglasses ]

BLIP-2 Bootstrapping Language-Image Pre-training with Frozen Image Encoders and Large Language Models. ICML 2023 65



2. BT EB5A-BLIP-2

H S=AIR

N

Explain the advantages of
this product. 8

The audi e-tron quattro concept is a
plug-in hybrid electric sports car
that has a range of 310 miles and
can accelerate from 0 to 60 mph in
just 4 seconds.

Tell me something about
the history of this place.

The great wall of china was built in
221 bc by emperor gin shihuang to
protect the emperor's capital from
invaders from the north.

Write down the facts that you

know about this flower. 8

It is a genus of flowering plants in the
orchid family, orchidaceae. It is
native to eastern asia and south east
asia. It is a perennial flowering plant
that grows up to a height of 1 m.

XS

Write a romantic message
that goes along this photo. 8

Love is like a sunset, it's hard to
see it coming but when it does it's
so beautiful.

.

Tell us about the photo you
took for Darren and Jade.

Darren and Jade are a couple who
have a passion for horses, so we
decided to take a photo of them
with a horse in the desert on their
wedding day.

WD ‘
¥4 i
[ p._. :
=, -
“ ‘ ‘

w

Write a conversation
between the two animals.

cat: hey dog, can i ride on your back?
dog: sure, why not?
cat: i'm tired of walking in the snow.

YA TRRT

University of Chinese Academy of Sciences
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A W{AEBLLM-basedBIAR 557

My sister arrived
early to help me
with the family "‘
bar bqg. ,

Every one else
arrived soon
after.

What should
happen then?

}— MiniGPT-5

Multimodal Input

BB 55E-MIiniGPT-5
RURIS BB HBVAEN?

Everyone was
hungry so we got
a lot of food.

We didn't realize
that there was
more to be done
and everyone
had their roles.

We were glad
when it was over
and relaxed a
little bit.

Minigpt-5: Interleaved vision-and-language generation via generative vokens. 2023

B Yoy RR/F

University of Chinese Academy of Sciences
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2. EFE G E-MiniGPT-5

IR

d HEFMiniGPT-45diffusion model, 12 M5 Token (Voken) BFENIYFF,
]&EHX%*%M?E&)D *.J . j:r- %ﬂ*%ﬁ:‘lﬂ 1T& 'f% T }ﬁ

,____________

| "Why not try getting it down with a

e . socoer ball? [IMG 1] .. (MG r]"

LLM (Vicuna) GT Ouput Text
A L>| 00000 E SO

_____________

Output Hidden State | Voken *
Image Features SD Image
Encoder Feature Mapper Encoder
. Conditional
(OOO0O) [Linear Layer 7 Latent
] Learable Querles _:] Noise <De[10|smg
r | 0ss
| "A discus got |
| stuck up on | Transformer Transformer
- | | theroof™ Decoder Encoder Unet
_____ Estlmated
Input Image Input Text |_) Noise

Minigpt-5: Interleaved vision-and-language generation via generative vokens. 2023 68
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1 FR—: BT

0 Vokens: (IpE@ABENTR, WABRRNBHIEIRSHIIGS NS, B Voken S1iI
SENBGNAE

1 Vokens5XFELEHITBEL

R R T IOTTes. £ iy S T AT |

"Why not try getting it down with a

7, ([EERETFUNVokens

PEFT

LLM (Vicuna)

_ Soccer ball? [IMG 1] ... [IMG n]"

Image
Encoder

— |
——

Input Image

?

- - -

___________

Output Hidden State

Voken
Features

Feature Mapper

v

lOOO0)] |Linear Layer

Learable Querles

| "A discus got |

stuck up on | Transformer Transformer
I the roof. | Decoder Encoder
—In_put_Te—xt—

Conditional
Latent
Denoising

Noise <«-. Loss

Unet
|_> Estimated

Noise
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QPR

DARTSIRIELREN

® Linear Layer: JFi-

® Enc-Dec: 4/Ztransformer

HvokenZRAEIREY 2 o &= AN =22 (8]
Z550)

® Queries: LRIFRIBISRBVIREXBE]

R R T IOTTes. £ iy S T AT |

PEFT

LLM (Vicuna) —

_ Soccer ball? [IMG 1] ... [IMG n]"

"Why not try getting it down with a

____________\

Loss GT Ouput Image

___________

Output Hidden State

Voken ¢

Image
Encoder

(2 EMLP)

Featuy
Feature Mapper ¢
_ Conditional
[ O0O00 ] Linear Layer Latent
Learable Queries Den0|smg
- - -—-, ¢ v Loss
| "A discus got | - B
stuck up on Transformer Transformer !
— | , theroof” Decoder Encoder Unet -
— | _ Estimated
Input Image Input Text |_> Noise
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2. EFE G E-MiniGPT-5

QA FER=" BEGENEE
e FAHQuerylgiH4FE, FATF-Stable Diffusion BYBRERN,
® Stable Diffusion: SZIFREEGIN D EEERENRE

R R T IOTTes. £ iy S T AT |

"Why not try getting it down with a

T . sogcerball? [IMG 1] .. MG rj"

LLM (Vicuna) GT Ouput Text
X L>| OO0 000 E S0

_____________

Output Hidden State | Voké¢n Y
Image Featufes
Encoder Feature Mapper
_ Conditional
[ O0O00 ] Linear Layer Latent
Learable Queries Denoising
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stuck up on Transformer Transformer Y4 SD ;
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3. EFRIEHY 5 A-Flamingo

Q BELLMAR T mBES, IZRIENS (RIEXES L TOERATER) |
'f%‘LLMﬁE%EE%ﬂ]%*%m\FeW ShOtErE%

O BRNESR: Q) Perceiver Resampler; @ Gated XATTN-DENSE

YN

Output: text

. Pretrained and frozen a very serious cat
Trained from scrateh —
; ;

\
- oo I I i n-th GATED XATTN-DENSE Ij;fe)‘
@*ﬂiﬁ Perceiver Perceiver ii%jj

1st GATED XATTN-DENSE

ERH R Y . SEEE

Processed text
<image> This is a very cute dog.<image> This is

Interleaved visual/text data

This is a very cute dog.ﬁ This is

Flamingo: a visual language model for few-shot learning. NeurlPS 2022. 72
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3. EFRIEHY 5 A-Flamingo

A B —: EXEDBESEFHFE Perceiver Resampler

¢ SRR UUEARABRIYNEBHRIAM, HTHa—MRITEEERE, MMREFREA
BHR—HENEE (64 tokens)

I
Il

Output: text

. Pretrained and frozen .
a very serious cat.

frained from sraten —
) o

| I i n-th GATED XATTN-DENSE
Perceiver Perceiver :

o Y .

1st GATED XATTN-DENSE

————

Processed text
<image> This is a very cute dog.<image> This is

Interleaved visual/text data

This is a very cute dog.a This is

Flamingo: a visual language model for few-shot learning. NeurlPS 2022. 73
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3. EFRIEHY 5 A-Flamingo

IRRT: [NERGERNEE

1¥%Z= Gated XATTN-DENSE

® FEARBIALLMANIRBYIZEIR T, ZTREVRNRERE]RAN HK, RN AE

_*H- Jﬁj{ﬂ’]i‘ :Eﬁ jj ;BHD*EJL§$;-</L;\]: = E

. Pretrained and frozen

Trained from scratch

Output: text

a very serious cat.

BT T

Perceiver Perceiver
Resampler Resampler

n-th GATED XATTN-DENSE

1st GATED XATTN-DENSE

————

Processed text
<image> This is a very cute dog.<image> This is

Interleaved visual/text data

This is a very cute dog.a This is

Flamingo: a visual language model for few-shot learning. NeurlPS 2022.
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Benchmark: VQA v2 Formulation: Open-Ended QA
Q: Where is skateboarder looking? Prediction: He is looking at down the board.
GT: down Judgement: False [EM] / True [Human]
Benchmark: Visual Entailment = Formulation: Classification
Claim: The player is well-skilled. d = Prediction: The image support the claim.
GT: entailment § Judgement: False [EM] / True [Human]
Benchmark: Object Counting Formulation: Number-Related QA
Q: How many persons are there? Prediction: There are more than 17 persons.
GT: 17 Judgement: True [Contain] / False [Human]
J \ J
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Perception (Coarse-Grained Tasks)

[Y] Is there a refrigerator in

this image?

[N] Is there a donut in this
l image?
[Y] Are there two pieces of
pizza in this image?

[N] Is there only one piece of
pizza in this image?

Existence 2

[Y] Is there a elephant in this
image?

[N] Is there a hair drier in this
image?

Count

[Y] Is there a total of two

person appear in the image?

[N] Is there only one person -
appear in the image?

Position ©

[Y] Is the motorcycle on the
right side of the bus?

[N] Is the motorcycle on the left
side of the bus

»

the dog in the im; ?

/R [N] Is the baby on thL left of
the dog in the im

Color &

[Y] Is there a red coat in the [Y] Is there a red couch in the

image? b image?
[N] Is there a yellow coat in the T [N] Is there a black couch in

image? the image?

[Y] Is the baby on the right of

Perception (OCR Task)

[Y] Is the phone number in the -
"0131 555 6363"?
[N] Is the phone number in the

picture "0137 556 6363"7

[Y] Is the word in the logo
"high time coffee shop"?
[N] Is the word in the logo
"high tite cofeee shop"?

picture

al

Poster Wi

Celebrity &

Scene &

J-

Landmark

Artwork I

ﬁ

Perception (Fine-Grained Tasks)

[Y] Is this movie directed by
Jfrancis ford coppola’
[N] Is this movie directed by
franklin j. schaffner’

[Y] Is the actor inside the red
box called Audrey Hepburn’

o

)
[N] Is the actor inside the red -
box called Chris April?

[Y] Does this image describe a

place of moat water? .

[N] Does this image describe a [
place of marsh?

[Y] Is this an image of Beijing ’
Guozijian?

[N] Is this an image of

Klinikkirche (Pfafferode)’

[Y] Does this artwork belong
to the type of still-life?

[N] Does this artwork belong
to the type of mythological’

[Y] Is this movie titled swilight
(2008)”

[N] Is this movie titled the
horse whisperer (1998)?

[Y] Is the actor inside the red
box named Jim Carrey’

[N] Is the actor inside the red
box named Jari Kinnunen?

[Y] Is this picture captured in a
place of galley?

[N] Is this picture captured in a
place of physics laboratory’

[Y] Is this a picture of Church
of Saint Giles in Prague’

[N] Is this a picture of
Pfarrkirche St. Martin an der Raab’

[Y] Is this artwork displayed in
musée du louvre?

[N] Is this artwork displayed in
galleria nazionale d'arte
moderna e contemporanea’

Cognition (Reasoning Tasks)

Text Translation g%

Commonsense Reasoning ©

[Y] Should I stop when I'm [Y] Is there one real cat in

T

about to cross the street? B this picture?
[N] When I see the sign in the e [N]Is there fwo real cats in
picture, can I cross the street? this picture?
Numerical Calculation B
[Y] Is the answer to the arith [Y] Should the value of "a"
29430 =| metic question in the image 65?7 prymgns 35 in the picture cqual 3?

[N] Should the value of "a"
in the picture equal 2?

[N] Is the answer to the arith-
metic question in the image 56?

EiE

[Y] Appropriate to translate
into English ‘classic taste”?

HESBH
[N] Appropriate to translate

into English 'strawberry flavor?

Code Reasoning [l

[Y] Python code. Is the output
of the code 'Hello"?
[N] Python code. Is the output

of the code 'World'?

[Y] Appropriate to translate into
English 'work hard together”!

[N] Appropriate to translate into
English 'be filled with intrigue'’

[Y] Python code. Is the output
of the code '0'?
[N] Python code. Is the output
of the code '1'?
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MMBench: TN HRBE

BRI R ES
® WE—ARAZRMA VLM, BER. BRERINTF, RRAE2E
REBARM TRETIBESRI ERLS

1 ChatGPT $#BEDE S HHEN
® NHIBRARVIMBREHENOR,

=

S

&0 ChatGPT SEaNZE==HHEX

The original VL problem: Circular Evaluation
Q: How many apples are there in the image?
A4 B.3; C.2; D.1 aqT: A

4 Passes in Circular Evaluation (choices with circular shift):

1. Q: How many apples are there in the image? Choices: A. 4; B. 3; C. 2; D. 1. VLM prediction: A. GT: A

2. Q: How many apples are there in the image? Choices: A. 3; B. 2; C.1; D. 4. VLM prediction: D. GT: D

3. Q: How many apples are there in the image? Choices: A. 2; B. 1; C. 4; D. 3. VLM prediction: B. GT: C X

4. Q: How many apples are there in the image? Choices: A. 1; B. 4; C. 3; D. 2. VLM prediction: B. GT: B
VLM failed at pass 3. Thus wrong.
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LVLM-eHub: BRENTNESR

D K'_‘E% :l: /mJ E m / \ /\*ﬁ’ DJ\ ﬁg jj éﬁ Visual Perception® e Eva"l:::::' II(.InowIedge Acquisition .

Image Classification Object Counting Image Captioning Key Information Extraction
-u- 4 benchmarks COCO, VCR 3 benchmarks SROIE, FUNSD
12 Multi-Class Identification Optical Characters Recognition
COCO, VCR 12 benchmarks
—— KWy = = Visual Reasoning & Visual Commonsense/-
D - | D I % *— — 1_ _% %&‘E$E%U % Visual Entailment Visual Question Answering Visual Commonsense QA
= Tl N o SNLI-VE 10 benchmarks ImageNetVC
Knowledge-grounded Image Description Visual Commonsense Reasonin
\ N ety ge-g : : 9‘ P g
B ‘L\ / \ml % ScienceQA, VizWiz VCR
7+ | /N , : : ——
Embodied Intelligence & Hallucination
. . X Object Hallucination
Minecraft  Virtual Home Meta-World  Kitchen

m J:é% LVLM Arena F:g%;m\ﬁglz:z COCO-Ransom/Popular/Adversarial

* LVLM Arena < W

N\ . . i
8, TRAPBWHLL: S| | o oo oo b

. 1
| U No, this is not : I: 1000
. ) : Zrabbg. It iss dog | 1 1 : 1000
- _ N\ ~ { ressed in a bunny 1 1000
= ZIERIEE BRI | Y T
1 = )3 :|: | ', : % 1000
: uNo, Itissdog 1 1 1 ©2 1000
wearing a bunny | 1 I 3
: costume. | 1 I © 1000
| 1 1 | ® 1000
[ 1 -

Ve e e ST e o e e e e e e e e -

@ User [llLA-V2 EIMiniGPT-4 @ Otter BILLaVA €5 BLP2  @RInstructBLIP ZpmPLUG-Owl EVPGTrans
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LVLM-eHub: ZELTM)

=
N

O MARBYZE P REL B —
yj*;-;‘ﬂu Question Answering Multi-turn Reasoning

.\

—= Is this a rabbit? @ Yes, it is a rabbit. Is the person on @Analysis: Watching is a vague

: f P MetricsI ® left and person action, so we cannot determine it

f - ) onrightdating? s romantic or not. We need
QAARFPS % 1‘% HY:

v A . ;
:f No, it is a dog wearing a Caption more information about ......
bunny costume. - {’\ Answer: We are not sure.
&,
> - t
l= EEE Erefocbased score @Q!: What is the body @)
it? language of the man?
J Is this a rabbit? (A) Sheep 0.1

Q2: What is the facial _’A1:He is looking at the nun

!'w ¢ ?
Iy 2\ (B) Rabbit 0.7 expression of the man? A2: Sad
}:l:{jE » Ef Q3. What is the facial A3: Sad

(C) Dog 09@ || expression of the nun?

/\\ —_— ;\/_ \ User Study
D ?&é{$ b * g — ; : */( ’L)\ What should | do @ If you feel sleepy while looking at this image, it ©4 — Quality
if | feel sleepy?  might be a good idea to take a break and rest for a 1k
RIR: BN, WiERZ i
KR BEN. WiERZE.

Relevance

with a bed, a chair, and a window. The room is ...... Usefulness

o9 LVLM @ LLM iUser Input Output Ground truth
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