JIET I FE—SILEFIL
(LMM) DR

*EIEIE HEE

RRKFE XERBHREBIFZRHASEH
VRt 22—

= I



=P/

* LMMIZDWT

» Bl XA TAETZ1T5LMMIC DT
* LMMDO#:filTDE

* LLaVAIZ DT DEEE

+ ZDEH

cF L



MLEE

YRR

FHZ bt
iR
B

=&

HRIISE(QRA)

O— F&ERL
REiE

NEPAZAIVOIELE

*—7— I

yafL]



RIVFE—ZIVDOYHENH

(DALL-E3IC & % S RE (%)



LMM: XFREIVFE—ZIVETIV

H{&ICH L TORVWEDLEEITS L,
AHADER) T4 DILHY, ISITEELIESH TS,




E[{R7Z AL TcXEEPQATIE,

@1 ¢

EIJES

g

XE

1 — &)

TFAK

LMM

T, EfRICPRE L CERZEDHS.



T E

- GPT-4



LMMDOER ¢ srscizn.

- —fE—EX » FTRR
2023.10 GPT-4 (OpenAl) 2022.04 Flamingo (DeepMind)
2023.12 Bard Gemini 2023.01 BLIP2 (SalesForce)
(Google)  [2023.03 OpenFlamingo (LAION)

2023.04 Mini-GPT4 (KAUST)
7% 2—F =708 - 2023.08 Qwen VL (Alibaba)

NEThTULS.
2023.04 LLaVA (Microsoft Research, UW)
_2023.10 LLaVA 1.5




LMMO %2l DE
(1) KIREEEETIL (LLM) OB
(2) E§FEEELRBILMTRS £TY7 1492

(3) EffZHBW P ERNEERE



LLaVA (LLaVA 1.5, 23.10)

IV TIVTRBRGT7—F T F v THY, 2310527, F&
REDRNIFI—U07—2ty LT, 2HETTIVICT
HEoEEHE LWV ERRETRL TS,

€IV, OA—F, T—2HhREThTVL5.

VQAV?2

MM-Vet 80.0 GOA

SEED-BEHC&’\1 { SQA-IMG

H.Liu, et. al, Visual instruction tuning, arXiv 2304.08485
o " H.Liu, et. al, Improved baseline with visual instruction
617 15313 — BuP2 tuning, arXiv 2310.03744

N structBLIP

MMBench POPE Qwen-VL-Chat
— | LaVA-1.5

.6
MMBench-CN ) TextVQA

MME



LLaVA 7’ —F T 7 F ¥

E7IViENE 7B/ 13B

Input image

Input text
Please describe the Vision Encoder
following picture (CLIP ViT-L/336px)
{ {
Tokenizer Vision-language
& embedding Connector (MLP)
{ Concatenate {
\ ]
Text tokens I \ [
IIIIIIII‘IIIIIIII

LLM

|

This image is a corridor---

LLaVA: Microsoft, UW
CLIP: OpenAl
LLM: Meta, LMSYS org

| Image tokens




LLaVA
(1) KI|ESFHETIV (LLM)

Llama(Meta) Qik4EE 71V TdH BVicuna(LMSYS org) = KiRIES
SEEFIVICFIA. Llama, VicunaWwdFhdsa—F, 5—4%, 7
IVHB'\2RETNTWLS. 7B, 13BDH A XDETFIVHAALS A T:.

VicunaD3EEERELE, ChatGPTD90% & sE I TLNS.

(2) E{RZLLMTESRLERERICE>E<T1 7R
* CLIPOE{RI > O—2DFHE
* ESIFEDOLLMADT SA AV b




CLIP E{%RSZE(VL)E 7/ (0penai 2021)

c A2 =2y FDOBORELEFEXGEZRTF X 3 (4E)ZHS.

cERGEDT—R2ZBAW 7 IVEEZ7IVI) XL, NEDANTICTL
T. KRORTHEDIL LS T, THRXFEERDI Y I—4—5¥BT 3.

- B E ERBEEHEEDIIS I ENTES.

astronaut.png
page.png a portrait of an astronaut with the American flag
pg of text about segmentation ok
; M £3 £ pepper the Text
“:ﬂ = entation I H —_——
-A | aussie pup
oy - | Encoder 1 1 1 1
‘,4 can -:t': \ :.‘.. ‘ :
’:;a::%e o ;':‘ "‘1 ‘ Il-
b 23 R
e i\
v 3 Al T, i Tz Y
A Y
hors
a black-and-white silhouette of a horse
4 > I I, T I; T, I;T; I; Ty
— I I, Ty IpTy IpT; 12Ty
Image
> I I.-T I.-T. I, T I.T
Encoder 3 31 32 3 '3 3N

Interacting with CLIP.ipynb

https://openai.com/research/clip — & W7 v IvTs - IyTy



LLaVA: BRFEHDT7 71 A2 b

« CLIPOER I O— 4% —I3ZDE%E
BWT, MIPZOaxs2—&LTH
H, TDFYHETHIET, EHIEEF
BELLMICES T H 5.

s ARV Z—DEIMFE T, LLME
EEL, HEEy/hHEE%image-
text pair® 57— (595K) Z A\ 5.

Inputimage
.
Vision Encoder
Input text (CLIP ViT-L/336px)
! }

Tokenizer
& embedding

Vision-language
Connector (MLP)

{' Concatenate {'

illlllliﬁlllllli

LLM
'

Output text




LLaVA

(3) Visual Instruction Tuning
—f&IZ, Instruction tuning &I, LLMAMERIC > e inBEZ1TO LD ICT 518,
BRAGIERREREZDSEDT—2t Y FTOEBTHY, LLMOALTEREZ3HEE
K< MLTES. ZThicfiLy, HiG%E
7 — 2 % AU Tlnstruction Tuning%135.

LA F=VQA(Visual Question Answering)

LLME ORI Z—MLPDT7 7 A Za—F 9

* 7+ X FClF TGPT-47T4

EpY L1

Fvyv bTFr—R2ICKBVQAT—42

vy b

LLaVA -Instruct158K dataset

-£5E: 58K
-S¥ 75 5dah: 23K
1A HESR: 77K

*IVFE—FIVEREDVQA
T—2ty PO
- FilT 2 Z7r'](o‘VQA'ZZB%
Open-knowledge VQA,
- OCRDVQA,
-SRI L NIVVQA ¥ 4

INTCEDLET, LLaVAL.5TlE, 665K #2




Visual Instructions
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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 SUYV,

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

person: [0.681, 0.242, 0.774, 0.694], backpack: [0.384, 0.696. 0.485, 0.914], suitcase: ...<omitted>
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Source: https://www.barnorama. com/wp- content/uploads/2016/12/03- Confusing-Pictures. jpg

What is unusual about this image?
The unusual aspect of this image is a man ironing clothes on the back of a minivan or
van. This is not a typical place to perform this activity, as one would usually iron clothes

in a more stationary and safe location, such as a home, using a regular ironing board.

The scene depicted in the image is peculiar as it involves a makeshift ironing setup on a
vehicle, which can be both unsafe and unconventional. Additionally, it is not clear how
the man is able to maintain balance and stability while ironing clothes in such an unstable
environment.

[Start a new conversation, and clear the history]

What’s happening in the scene?

The image depicts a man standing on top of a yellow SUV in a busy city street. He is
holding a portable ladder, seemingly ironing clothes while standing on the vehicle. Around
the scene, there are other cars, a traffic light, and a fire hydrant. Additionally, there are

two other people in the vicinity, one close to the man on the car and another further away.

The man on the ladder appears to be attracting attention due to his unconventional choice
of ironing his clothes on top of a moving car. The city street around him is bustling with
activity, adding to the unique nature of the scene.
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Source: https://www.barnorama. com/wp- content,/upleads/2016/12/03-Confusing-Pictures. jpg

What is unusual about this image?
The unusual aspect of this image is a man ironing clothes on the back of a minivan or
van. This is not a typical place to perform this activity, as one would usually iron clothes

in a more stationary and safe location, such as a home, using a regular ironing board.

The scene depicted in the image is peculiar as it involves a makeshift ironing setup on a
vehicle, which can be both unsafe and unconventional. Additionally, it is not clear how
the man is able to maintain balance and stability while ironing clothes in such an unstable
environment.

[Start a new conversation, and clear the history]

What’s happening in the scene?

The image depicts a man standing on top of a yellow SUV in a busy city street. He is
holding a portable ladder, seemingly ironing clothes while standing on the vehicle. Around
the scene, there are other cars, a traffic light, and a fire hydrant. Additionally, there are

two other people in the vicinity, one close to the man on the car and another further away.

The man on the ladder appears to be attracting attention due to his unconventional choice
of ironing his clothes on top of a moving car. The city street around him is bustling with
activity, adding to the unique nature of the scene.
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This image is a photograph. Please describe
what is happening in this photo in detail in
English.

The image features a dining table with three white
plates filled with breakfast food. The plates are placed
on the table, with one plate on the left side, another
plate in the middle, and the third plate on the right side.
The breakfast consists of eggs, toast, and bacon,
making it a hearty meal.

There are also two cups placed on the table, one near
the top left corner and the other near the top right
corner. The table setting creates an inviting atmosphere
for a delicious breakfast.
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The comic panel features two men, one of them wearing a racing suit
and the other wearing sunglasses. They are standing in front of a large
Brazilian flag, which suggests that the scene takes place in Brazil. The
man in the racing suit appears to be a race car driver, while the other
man might be a spectator or a fellow racer.

The background of the panel shows a crowd of people, indicating that
the event might be a race or a gathering related to racing. The man in
the racing suit is holding a trophy, which further supports the idea that
he is a race car driver who has just won a race. The man in sunglasses is
smiling, possibly celebrating the victory or showing support for the
driver. The overall context of the panel seems to be a celebration or a
moment of triumph in the world of racing.
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