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Background
* Visual Question Answering (VQA)
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- Input: O|O| X[, O|O| X[ 0f| Chet question

- Output: =0 Cif 2t answering
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Answer: No Answer: Yes

t t

complementary scenes

\/

Tuple: <girl, walking, bike>
Question: Is the girl walking the bike?
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1) Wei et al., "Chain-of-Thought Prompting Elicits Reasoning in Large Language Models", NeurIPS, 2022

Background

e Chain of Thought?
- Standard Prompting
- (Question, Answer) prompting2 £ LLM2| outputs E=
-8t 2H|o| AL, YHIM O 2 | LMO]| answering2 & 6tX| 2%t
- Chain-of-Thought Prompting

- (Question, Z0| 1M 0| Z =l answer) prompting2 £ LLM2| outputE == H& 4

Standard Prompting

Chain-of-Thought Prompting

~

Q: Roger has 5 tennis balls. He buys 2 more cans of

tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to

make lunch and bought 6 more, how many apples Q: The cafeteria had 23 apples. If they used 20 to
do they have?

make lunch and bought 6 more, how many apples
j \do they have?

A: The answer is 27. x )

” At <Chain of thought Ol A|> | VDS I

answeris 9. 4/
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Background
« MLLM

- Multi modal large language model

- TextLt Image EE & audio &2 CHYSE modal2 X 2[g o+ e Z2 2 20|
-CHEZX 2l Of| A]: CLIP, GPT-4V, Flamingo, ...

- Ct¥FS modal Ol Al LLM backbonel| =28 &£

- LLMO| 2T XA O 2 QI8) VQA £ 2 CHEH taskOf| A FO{ M5 E
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Background
« MLLM -_rLZF_

Modality Encoder MEy LLM Backbone
NFNet-F6
Flan-T5 ChatGLM
VIiT
Image
. :
Image — :
CLIP VIT
y . Cross- Chinchilla
VldEO m P attention
Q-Former

C-Former

Audio ||I||||||

HuBERT
LLaMA-2 Vicuna

Unified
ImageBind

Output Projector @¢_x

Stable

Image
8 Diffusion

Zeroscope

AudioLDM

T
Multimodal Understanding

<MLLMS| £+ =>

ABTHED
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Visual CoT: Advancing Multi-Modal Language Models
with a Comprehensive Dataset and Benchmark for

Chain-of-Thought Reasoning
(NeurlIPS 2024 Spotlight)
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Introduction

 Visual CoT
- MLLMZ| 3HA
-MLLMO] black box2| FE{O|E 2 S|4 7I5-d0| B0 X|= |7t =g
~Input resolutionO| =Lt ZF A4 FHO| ROIZF R A|ZE QI 243 K27t o2 F
::MLLMO| 212 S0 Cfot &3S & otA| &

=320| X|CtSt= A

- Multi-tern A 2| Tjo| =2} Q!
A E0 it B2 olslist e =t olsteE S B2 Mo 2 43S = dhAl
- £ object AlHZ Q16 1

= VQAO A MLLMsS E7}5}7 -?—|§ :'.;*E._ benchmark
Si

=+ Input image Ol Al £ object0f| L2 Z 2= SIH
CHH 5= HFAl
H L— - O 1

~Visual CoT Cl| O] &I, pre-trained model

ﬂ AT THSED VDS
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Method

 Visual CoT framework
ArERQ| O|OX| Me| EhAlZ 2 't
- At ©A O|O|X|E A =, H X} Sl= F Ny
~Visual CoT: TA| O|O|X|E 22O scan, 5L B
- Ct2 9| textE promptOfl Z=7+5F0 LLMS| input
-~<HHEHS 0 H A5 = A= BF2| bounding box Z}
-LLMZ S5l ¥ bounding boxE S| M5 0| CHH cr
- A 0|0|X|2f crop O| 0| X| & input2 Z AFESIY LLME S8l 2

|0
i
!

Visual Chain-of-Thought Procedure It's Germany, as the
““““““““““““““““““““““““““““ \ 'Vorsicht' sign suggests,
! [0.011, 0.125, 0.349, 0.146] ] WHich i ok
! : Caution’.
© | :
Large Language Model }
E o 0

1
1| In which country is this event taking !
1| place? Please provide the bounding :
|| box coordinate of the region that can 1

1
1
1
1
1

: help you answer the question better. !-
Visual _1___—-— “ht "‘l
Sampler vOI Slv

ﬂ A4 Rk <Visual Co;’ framework>
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Method

e Visual CoT framework

- Visual CoTO|| CH 3t annotationO| §i S ™

- Visual Sampler

o global O] 0| X| 2t AR 817

- 2t objectO]| CHH "E=SHA| cropote gt =l S

1= [
-CLIPS| ‘HArZ receptive field2t &=t object B crop 2o HHE2| dE 37] 278

rs = max{max{whalf, hhalf},reshalf}

- Vision encoder: CLIP (ViT-

- LLM: Vicuna-7/13B
-LLaMA R g2 S 7|HIo 2

Vsual Chain-of-Thought Procedure

"""""""""""""""""""""""""" \'Vorsicht' sign suggests,

L/14)

oF it LLM, ChEoE RZ0f XpAH
It's Germany, as the

: which is German for

[0.011, 0.125, 0.349, 0.146] 'Caution’.

¢ |

Large Language Model }

o :

Vision Encoder

g3

Vision Encoder

In which country is this event taking
place? Please provide the bounding
| box coordinate of the region that can
| help you answer the question better

Visual |

ﬂ 447 Tl 8k
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<Visual Cod framework>
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Method

e Visual CoT framework

-ohg YHE
-1 stage
= 1 epochZ model= pre-train
s Vision encoder@t LLM2| weightS freeze 2, image-text caption data® t&
PN

vTwo-layer MLP vision-language connector2t= ot&

v Image-text caption dataset
- LLaVA-1.5, Shikra

-2 stage
< off = & 2 9| Visual CoT datasetOl| CH3HA{ 1 epoch fine-tuning
vVision encoder, LLM S 2 & 7}5X| & st&

ABTNE-D
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Visual CoT Dataset
DE0| O|0lX| L 52 HHE= AlHS

H=oO X8O C}
=21 =21-, 4 E
T — sl =X
Bl MZ 0= AN 2 o
Cha
2 rormemonns
< e T gl
g ,\_ .,\
§ !
1=

Question: How many have found home working very

difficult?
Answer: 22%

\c«ﬂ' BBox: (83, 884, 140, 910]

J

DocVQA

= -

Question: What is the name of the second person in the

document?
Answer: Diana Jane Mason

CoT BBox: [1059, 1929, 1473, 1960]

4

Flickr30k

Question: What activity is the
puppy engaging in?

Answer: The puppy is running
through the grass with a yellow
toy in its mouth, which looks to
be an activity of fetching.

CoT BBox: [195, 181, 271, 247)

TextCaps

Text/ Doc

Question: What number is
associated with the bus line?
Answer: 12

CoT BBox: [525, 101, 570,
145)

J

Birds-200-2011

Question: Does the bird in
the picture have blue crown
and black upperparts?
Answer: No

CoT BBox: [142, 118,320,
252)

Question: What is the
running man wearing on his
hand in the picture?
Answer: baseball glove
CoT BBox: (378, 589, 492,
691)

VDS
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Visual CoT Dataset
« Visual CoT dataset= T+ St= H|O|E{ Al = 2] task

- Text/Documents: OCR, B2l 0|3l 5= TFAt
- Fine-grained understanding: A| 2t Q1 2|, I HOf| A O] |2k X}Of 7=

=1 1
- Chart: A|ZtA O|O|H oA 5& akyd
- YHHA QI VQA: CHY ot A|ZHE Ol A2 2 DO A SiA LEHE QI AL S 24
- Relation reasoning: S¢HA, WX Ol Al S & B 52 gFy

An example of detailed reasoning steps in GQA dataset
Question: What appliance is to the right of the cabinet?

Hi#

Please think step by step and provide the bounding box coordinate
of the region that can help you answer the question better.

Ha4

Reasoning steps: 1. Identify the cabinet in the image.

2. Observe the area to the right of the identified cabinet.

3. Look for any appliance located to the right side of the cabinet.
4. Determine the name of the appliance found in this location
CoT BBox: [163. 44, 206, 67|

Answer
The appliance is a microwave.

<Reasoning THA| 7t & et El H| O] & M E>

2% THdkan VES

' SOGANG UNIVERSITY 13




Visual CoT Dataset
e Text/Documents

- Bl A E H|O|E Al TextVQA, DocVQA, DUDE, TextCaps, SROIE= AlE

-Ciet o|O| X[t 2AMO|AM HAE Q14 O30 SEHE =

-Q-A pair M| S 5l= H|O|E{All: TextVQA, DocVQA, DUDE, SROIE
- M, OCR EZT XS 3t= GO Ml: TextCaps
- 210{ annotation tool sl A HET Q-AS MM

- CoT bounding boxE 243} 7| 2|3l PaddleOCRS AtE310] OCRE ¥ Y AlH

-1 1

- B AX|SHE O 230 k=l Y2 CoT bounding box 2 X|7d

; N = |. ~ L | = |_ il .| =
-Bounding boxE A& E 0| 2zt A EMC 2 HHEEE FIHC=E HHE
s
Anita Golden Pepper, Ph.D.
<
g’ - (ot zptember, 1977
g T |
(a]
Question: What is the name of the second person in the
document?
Answer: Diana Jane Mason
CoT BBox: [1059, 1929, 1473, 1960]

L o’
ﬂ e k- = VDS
SOGANGUI\%\./ERSITY <Text/Doc E'uol E MZ>
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Visual CoT Dataset

 Fine-Grained Understanding
- Fine-grained image classification0{| A] A& &|= Birds-200-2011 H|O|HA S & &
- CHESE MK 2| annotation, A 2| bounding box = Z &t
-MLLMO|| 2r-85}7| 25l Mo EEE A8t = REHO| S07t= E&
 Charts
- InfographicsVQAL|O| E{ Al 2 ALE

~AS|AMEO| AUt HEE LTt MLLMO| B
C} F

o
A
x

oot

~off S HHEO A= OCR 7|=2 HE510] E
- Al e HAE CoT bounding boxZ A2 5}H0]

= :

b Question: Does the bird in >

= the picture have blue crown i)

o 5 =

~ and black upperparts? 2

P Answer: No T

T CoT BBox: [142, 118, 320, £

[ — Question: How many have found home working very
@ 252] difficult?

J Answer: 22%
\COT BBox: [83, 884, 140, 910] /

SOGANG UNIVERSITY 15
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Visual CoT Dataset
» General VOQA

- A HEH Ol vOA Z S 2|8l Flickr3ok2} Visual7w HO|E{ M S At
- Visual7W

- Object2| bounding box2t Q-A pairE M=
- Flickr30k dataset

-O[ O] X|of CH3H 5702 captionit caption01|)\1 = = 21X =0 2t bounding box 2 gt
-off S HRHEON M= &2 AN 0 ESHOF St EES Bd5H7| fI6 GPT-4E &

—_ =2 = O

- O| O E{ 412 bounding boxZ Visual CoT H|O|E{ 4! 2| bounding box £ &-&

General VQA

Question: What activity is the
puppy engagingin?

Answer: The puppy is running
| through the grass with a yellow
| toyin its mouth, which looks to
be an activity of fetching.

CoT BBox: [195, 181, 271, 247]

Flickr30k

<General VQA H|O|E ME>

ﬂ AT THSED VDS
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Visual CoT Dataset

* Relation Reasoning

- Visual Spatial Reasoning (VSR), GQA, Open Images Cl|O|E{ Al & AL-&
_7Hx1| 7t Z7HE 0| x-|550| mg

Question: What is the
running man wearing on his
hand in the picture?
Answer: baseball glove
CoT BBox: [378, 589, 492,
691]

<Relation Reasoning G| 0| E| MZ>

R AW THEE D VDS
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Experiments
C EIE YAl
L 2HPE QI MLLM S E D 5 Lot ChaiGPTE 28
- ChatGPTO| Al Question-Answerdt 2 & 9| answerE H
- B SOl answer”f standard answerlt 7/t E+E =2 B+
- S B2t 0= H2 0| 01f 1 AFO|S| B2 HIGIES 27§

o
ES MAEO L2 05 HEES LiEtY

You are responsible for proofreading the answers, you need to give a score to the model’s answer
by referring to the standard answer, based on the given question. The full score is 1 point and the
minimum score is O points. Please output the score in the form "score: <score>". The evaluation
criteria require that the closer the model’s answer is to the standard answer, the higher the score.

Question: { }
Standard answer: { }
Model’s answer: { }

g AW THEE D .

SOGANG UNIVERSITY
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Experiments
- E7F 21t
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- LLaVA-1.52} VisCoT 2 &= HIAESH A1 Chart, Fine-grained= X 2|8t 2 &

(@)
=
taskO| A ot de=2 EQ S
- DUDE, SROIE, Visual7TW+= &t& H|O|E{0f| EohZ|X| AUS
-ot5 O O|H A 2t e X] (UAUZO = S5t =

o
- Doc/Text2} Relational Reasoning taskOf| Al & =X 01 52 EF S

| Doc/Text \ Chart

MLLM | Res. | DocVQA | TextCaps | TextVQA | DUDE | SROIE | InfographicsVQA
LLaVA-1.5-7B [39] 3362 0.244 0.597 0.588 0.290 0.136 0.400
LLaVA-1.5-13B [39] | 3367 0.268 0.615 0.617 0.287 0.164 0.426
SPHINX-13B [37] 2242 0.198 0.551 0.532 0.000 0.071 0.352
VisCoT-7B 2242 0.355 0.610 0.719 0.279 0.341 0.356
VisCoT-7B 3362 0.476 0.675 0.775 0.386 0.470 0.324

| General VQA | Relation Reasoning | Fine-grained | Average
MLLM | Res. | Flickr30k | Visual7ZW | GQA | Openimages | VSR | Birds-200-2011 |
LLaVA-1.5-7B [39] 3362 0.581 0.575 0.534 0.412 0.572 0.530 0.454
LLaVA-1.5-13B [39] | 3362 0.620 0.580 0.571 0.413 0.590 0.573 0.478
SPHINX-13B [37] 2242 0.607 0.558 0.584 0.467 0.613 0.505 0.419
VisCoT-7B 2242 0.671 0.580 0.616 0.833 0.682 0.556 0.550
VisCoT-7B 3362 0.668 0.558 0.631 0.822 0.614 0.559 0.580

R HAE SR | VD
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Visual Chain-of-Thought Prompting for
Knowledge-Based Visual Reasoning
(AAAI 2024)

A szutta VDS
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Paper Background
« Knowledge-based visual reasoning
-QEHOI XA S 7[He 2 A 4™ O 2 FESH= A4
- Multi-modal, vision =OF0|| A{ few-shot, fine-tuning2 £ 2| ™
-O| O] X|Of i3t caption =2 S LLMO| CHS prompt 2 AFESH= &4

-CHE 2 LLME pre-trained model 2 AF25}0 taskO| S+ A| fine-tuning
: Large model st& — A4t H[E 310 A7 AR F

2 IiH—.——l— pretrained 2 & 2 st& ot XA Q|9 HE0| E0{= 8%, 3= oK &
~AlZE o0 FEE SENOZ £ , Modality 72| A5 228 D 2{otX| A
R AT THSED VDS
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1) Yang et al., "An Empirical Study of GPT-3 for Few-Shot Knowledge-Based VQA", AAAI, 2022

Paper Background

« Knowledge-based visual reasoning
- Caption =& B4 (PICal, AAAI 2022)
-Captioning 2= S O|O|X[ & text EH = M2t

M 15 = L H o re) o
~Text & 1t QuestionS GPT-392| input2 2 AH3}10] answerS = 2HAIS ARG S
—t
-oHA
2O ME=9 CFAISH O O =2 Xl a === Ne]|
Eo dess AU Lt vision W HE0| SN Y
N = e ~ S ajdiA L} ~ SF A orL O =TUS
2a-oe g0 AR HOpA B0 et 20| & X| = =X 7F =g
32 degrees <EOS>
4 & 4
Frozen GPT-3
A
Input prompt to GPT-3
: i@ N . - i i
f Context: A large sandwich on a [ Context: A plate of food is ;:o::::i):‘ Flj)?(zsilt: 2Lems;and|ng in
Please answer the question plate with pickles. served containing toast, soup, D 9 ;
: + || — ; + umbrellas as it snows.
according to the above context. Q: What is the largest us and a pickle. : :
) ; = Q: What is the warmest outdoor
restaurant chain that sells this Q: What is the green vegetable temperature at which this kind of
‘\lrtem? A: subway ) \on this plate called? A: pickle weather can happen? A:

t ) " t

Offline Image-to-Text

Prompt head In-context example 1 ===

R 47 TS <PICa®| frameworkZ=> VDS

SOGANG UNIVERSITY 22 LAB



Introduction

* Visual Chain-of-thought Prompting (VCTP)
Ol 7|. o O X_” “E_TI_”, “Acﬁ 7_||-'<'5|__T|_”, cci'.Ol_l'c')l;l.El.” N A—” EI_|-7:I|% E§§|-

ol L L

-See module
HAXSHE AS E-o=s B E

:'= Image parsing

e (NS ST
w4 coffee
= table.
There is a
L long sofa
with brown
pillows.

vCandidate concept &=

The answer is
living room.

v*“Picture”, “Sofa”, ...

- Think module 2. Think
= Q0| TSN d4ot= 2= : ,
] . /I\/
- OID[X|0f Chet HE WOl OfehehAl g oo
I—l I:I- o O:” of the room?
Because sofa and

coffee table are
usually located in
the living room.

- Confirm module

Ol St 2o

C ELES
- Think 2f confirm 282 550 HO| ALS5Mo 2 242 [ =&

=r

—

VDS

woudkan

' SOGANG UNIVERSITY 23



Method
* Visual Chain-of-thought Prompting (VCTP) framework

- See module

2l
i

- Image parserE AFE5}0] imageOi| CHS caption(& F) 1t object concept=
s+ Input O|O| X| Of| CHSH Faster-RCNNO| 2 candidate objectS EFX|
;= Candidate objectO| CH®F label2 0| &

-Image captionerE ARESH0] T A 00| X|0f| CHBH global caption= XS

Vision
Model

Describe

I—)
I
I_) Vision

Model

|

I

1 “A close up of a plate
: of food on a table”

MR THEED <VCTPZ| framework>
SOGANG UNIVERSITY 24




Method

* Visual Chain-of-thought Prompting (VCTP) framework
- Think module

-See 2 =0{| Al &E73F concept(“sofa”, ...)0F HEHSIH LLM 2 ALESIA HE2 4
- Image to Caption 222 Sl =0 CHot HHZ XA HEfE A
-FO|E 7|29l A|ZtH Ol context HIEN2 2 LLMO| 20 Cist &2 ol =g

T Guesion i hmend encer T S\t TDessibe capireapy N T Preda Y

| I “Plates with food and a - | |
P

I : “There are some pieces of-on ' |
: the plate”

the knife for?

|
[ Which food item is ] l:
g
1
|
II
\

—— o —

{Cn}N
{cndn—1 Language
. | Model
{cndn-is2 Pcon,i (Predict)
Language L.
{endn-it1 Model g ; Q
(Attend)
‘[ cap g——
(o e e e e e e e e — - - o e g
e 300
1
! Think(i)
AW Hd <VCTPZ2| framework> | VD
SOGANG UNIVERSITY 25 LaB



Method

« Visual Chain-of-thought Prompting (VCTP) framework
= Think module

- Attend-Describe-Predict H = 2= AFEsHAM 2 EEE LLMO[A B H
= Attend: =2 concept(“sofa”) 0| CHSH LLMO| 2| & 7|2 0| =& question= prompting
:': Describe: Object crop image — Image to caption model — regional description 4 -
'+ Predict: regional descriptionO| LLMO]| context2 ZTE T E0f F71%|0f HHZ 0=

Question : Which object is used for Context: A fully cooked pizza sitting on a tray with a spatula digging.
warmth in this room? Question: What is another tool used to cut this type of food?

The most related option is fireplace. Answer: The answer is knife. A pizza cutter cuts pizza.

Question: What is the cabinet to the Context: Sandwich in paper on counter with man in background.
left called? Question: Where is this meal being eaten?

The most related option is cabinet. Answer: The answer is restaurant. The meal is at a restaurant.

|

Context: A couple of men preparing food inside of a kitchen. The
restaurant is a pizza restaurant. Someone making a pizza with
cheese, bacon, and cheese. Someone holding some food on a plate.
Question: What type of restaurant is this?

Answer: The answer is pizza. The restaurant is a pizza restaurant.

Question: What is located on the
shelves?

The most related option is shelf.

(A) Prompting for concept attention. (B) Prompting for question-answering and rationale.

ﬂ AE U | vDs I
SOGANG UNIVERSITY 26 LaB



Method
* Visual Chain-of-thought Prompting (VCTP) framework

- Confirm module
—Predictiond]| Ci$t 2HE MHstn Hatd 452 S8E &
-Think 2= 0{|A] 49 =l few-shot context, interactive prompt 7F LLM2| input2 2 0| &
crLLM2 B3 o= 20| 2HE& 4d5HA &
:': Few-shot context: regional caption, interactive prompt: question and answering prompt

______________

1
1

r; = “the knife is for :
cutting the meat.” 1
1

1

e e o e

| 1
Language V'¢'
I Model r;—>| Vision
(Confirm) \L Model
Y
Add to P o
Confirm(i)
AT <VCTP2| framework> | VDS |
SOGANG UNIVERSITY 27 LaB




Method

* Visual Chain-of-thought Prompting (VCTP) framework
- Confirm module

~7|= MLLMS| 2 X

s - process”| black box 2410[2f Of| = &l B #HIF Z2H o Het
-2 H(rationale) 0| CHot Ho|E MEH 222 8435

;- Rationale= &A1 24 0[| RU0{0F 2

v 8-d El rationaleg CH2 BH=0A LLMS| ZEZE0| &

vOISE £ HEO[ Z0otE M{77hK| Bhs
:': Rationale2 A|Zt& Y&} 22t 0[ JA0{OF &

v RationaleO| A|ZtX QI contextlt L XS = 17| I8l CLIP SAIEE ALE

o
- Text rationaleZ} imageZt 2| matching 2 Sl 25

v AEZL =2 rationaleO| CtS BH=E 2| promptOf| Z=7t&

AL VDS
6 SOGANG UNIVERSITY 28
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Experiments

* Visual Chain-of-thought Prompting (VCTP) framework
- Implementation details
-See module®| A O|O| X| concept & 2|3l Faster R-CNN= AtE
~Think moduleOf| Al BLIP 2 &2 E 5l object0l CH$t regional captioning =3
-LLM= in-context Ol &| 1 &4 1t multi-query ensemble 2 prompting2
'+ Input CLIP feature@t FAF= 7} =2 24 =2 datasetOf| M MEISH S K7W Q| query ==
viAret OA|S x50 29| ds 7HHE Al
2 K71 Q| queryE &3l €2 Z 1= ensemble
vLog probability7} 7} =2 Z24tE M E
- Dataset
_OK-VQA
::14,05574 2] O|O|X|- & Z W& ZE&SH= Knowledge-based VQA G| O E{ Al
vVQAO M 28 X|A0[L} &4lS HRE Ste 79 HOo[H A

- A-OKVQA
s KA 2HE HE 20 OFL| 2 2 Ak MESH0] HAE FES HAESH= O 4 Mgt
ﬂﬁ S ndka VDS

SOGANG UNIVERSITY 29



Experiments

* Visual Chain-of-thought Prompting (VCTP) framework
- Metric

-BLEU Score

N
BLEU = BP x exp (Z wy, log pﬂ)

n=1
- Image caption B 7Lt n-gramO| Al =2 AL &&= 7} 24l
:BP: M E 280| B2 8% F 0 &[= penalty
sipp. S E 22| n-gram0| X 20| LOfLt BO| SESH=X| A Lt
srwy: 2 n-gram p,, Ol CHSH 7S K|

- CLIP Sentence Similarity

. . . T vy v
Similarity(S,, S2) = m
o e RAIEE F785H7| {6 CLIPS| HIAE CIAEHE &
moes HEHZ Helol & FARI FAFE (Cosine Similarity) & Al 4
4 Lk
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2) Wei et al., "Chain-of-Thought Prompting Elicits Reasoning in Large Language Models", NeurIPS, 2022

Experiments

« Visual Chain-of-thought Prompting (VCTP) framework

- Baseline
-PICal)

0| 0| X] YA
-CoT?

A ZHH| Ef2HS Ab

fujo

£510{ LLM(GPT3)

I EIE pest few-shot model

M LLMO| A 27 (rationale)= ‘d-dote 5 Q¥ =, HE OS5t 5 o

A-OKVQA OK-VQA

- Quantitative Results. Methods S0 e e
~Fully supervised model 2Ct & & MAVEx (Wu et al. 2022) - - 41.37
UnifER (Guo et al. 2022) - - 42.13
I:H _'f’_—l'?’_— train SetO'” overfit'[ingEElI Pythia (Yu Jiang* et al. 2018) 252 219 -
ViLBERT (Lu et al. 2019) 30.6 259 -
- Validation ‘3 Ms> Test 8= LXMERT (Tan and Bansal 2019) | 30.7 25.9 .
KRISP (Marino et al. 2021) 33T 27.1 38.4
-GPV-20{ H|SH VCTP7} & A_C.S )\ = | Ol PICa*-GPT-3 - - 48.0
Ol Bl PPt 95 2% GPV-2 (Kamath et al. 2022) 48.6  40.7 -
KAT-GPT-3 - . 54.4
BLIP2 382 37.2 45.9
CoT* (Wei et al. 2022) 41,5 43.7 38.17
PICa™ (Yang et al. 2022) 424 438 42.9
Ours* 464 460 446
Ours-Llama-2* 50.5 544 54.9
Ours-BLIP2-Codex* 532 538 56.2
R HAE SR | VD
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Experiments

* Visual Chain-of-thought Prompting (VCTP) framework

- Quantitative Results.
-PICab&} CoT20f| HIS, VCTP7 =2 X0 H3H = HHE 4%

::P1Cab, CoT22| &%, O|O|X[Z S5lf &2 global captiont

.' 1 e : ,’ Think Someone has a tennis :

: '\ _ Describecap, 11 s 1| Ban racket and is about to hit a The fence is
: '\(  Amanrunning | 3 ball. ) b miarr:ttg) "
] | || across a tennis court | ! | . ock the ball.
| ' holding a racquet. ) 1 | i=2 tennis Someone playing a sport

! X 1| court onatennis court.

| I Detect Q o :

: 3 1 Attend cy, Describe cap; \

| 3 fence, ball, car, T IRy E S

: Question Q | house, man, roof, :—,[ﬂHThe fence is meant toJ -

'[  Whatisthefence |, | bat, tenniscourt, | | block thefball}

'(___meant to block?  J/ '\\ shirt, window... )—)[Lsx] PICa

_________________________________________________

Describe cap,
[A living room with a

1

1

:

|
couch a table and a !
lamp. I
:

]

]

|

1

1

: N\ displaying art.
) ) There's alampanda v,
i =2 | picture || . . art
picture hanging on the wall. |

Attend ¢y, Describe cap; Predict a;,

>&61XJ—>[ The wall is used | CoT —
What is this wall J pillow, picture, for alsofal

& used for? 11 \_ picture, table.. /I PICa Ground truth

; 4 A X
g ST e, <VCTPL} CoT, PICal| ‘g3 5 H| O A]> |VDS|

Detect Q

lamp, wall, door,
couch, pillow,

{ 1

: e Someone is taking a ) : The wall is
. |

=1 P picture of some art. I used for

1

I |

I 1

I I

1 I

I

Question Q
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