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Large-scale vision-language models (LVLMs) (&, L —
B =5 AT I N EIR & HERICED & CE R AR
THERSEETNTHS. TNLHDETILEHEER
DENWESZ IR ICHI 3 2 BRI, EROBXK TR,
flifEdh & bk, JERER, RO REERC
HOKHHDOERMNEREINS. L L LVLM B
Ve DI B2 HIG,, M O MR AIE R o BY
HECOREHMBL, ThoTia L CHtiHICIcH
TE 20, LI TRV, RIFFETIE,
ZAEMICRE 3 2 RO AR O HfR & R % E &I
TS 272D DI R A7, F—XE v b MUFE
MREZIEREL, X512 LVLM DEMICBE S 2 Fli#
EESHHEZZE T 220007 —2 12y b b
RNETE. ZOXRRZIX, EMiEROERE XA b
& DEBAAR, K OCEIRO A% H L8R4
WD~ OTHERE N, LVLM O SBICED < iy
FARICHED S HFROM 5 2 F M3 5. MEEDOREE,
LVLM (375D LLM & [ D FiEIcE D < Hikz 7
BLTW3300, HEICH S HEOESIIRE
HTH2ZehHBHL 7.

1 IXLCHIC

Vision & Language (V&L) Tl%, KB FFEE T
(LLMs ; Large Language models) [1, 2, 3] 12, fiH =T >
a—XEHAGDOEEEL, IR FHEeHALE
Large scale vision language models (LVLMs) [4, 5, 6, 7]
MV &LDRYF—7 [8,9,10, 1] 1IZBWTHI
ZINDTNE. ZHHDETFTME, K1IZH3 LD
WCHREREE 2 & DRIWESRICICH S =Bt =il
RSO TE, ZOfERERER, BET 2 MmO EM
REM DAL ¥ DR Z RRINCTERH L Cai %
AT 2 EH DD, KIEk e BIERNCER S 572
JTEARTHTHS. 20K ICAWEHRICBWT
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HRITVNTTR ! 16tHIED
LAFIE - & T4 FiE
“Z77— ke WS HET.

IFARYELI-BLWS S
F=varvEEBHLEAR
&, BOBREIENLT,
WTHLS

JI55—vav
DBEFHZT

E1 LVLM %W 7=8IES 18 o BARA|

WEEMNCBE S 2 MO AR RS ER L, Zh
5 ERAERNCHINCRE OO 2HENDNERE L 2 5.

BETERFZE & LT VQA[12] DREH & T ZEMifE 5 %
MR LA ER S X 22 [13, 14, 2] BFEET 5
B, THBHIFVT BN LA D B DI
bh, HEEHASDLDE CHHALERST 28N %
P 2 72D DT & R 7 v iR R D &
nb.

LRt OMEE RIRT 2 7-DICAME T, LVLM
DEMAERCB S 2 3AARBE N ZRIET 28 LWV
B2 IR ELZIRET 5. IBEXRAZITBENWT
LVLM Z AN SN ZMEMOER e ZD X 4 b L
WKL, 52 onERciE s SiEEER LR ITH
B okw, BREAIBREX R BT 2 2HI10%K
FERR Wikipedia @ artwork 125%2 § % infobox % £5D
FLHE I IS T =Xy P EMEL, LVLM 232
A 72 FIE o £ S B % R 3 2 72D Dl T — &
ty PORBTS. X512, HEMARV &LOR
VIR BV THRERBELERLTWS 320D
LVLM % FH\WTHREEZ 1T - 72. MEEDOFER, LVLM
WEIT & 7R o 72 LLM DMREES 2 =i B3 2 Jlak %
RELTWR Z AL, 20— T, ZEific
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The Pug is a breed of dog originally from China, with physically distinctive features of a wrinkly,
short-muzzled face, and curled tail. The breed has a fine...

“Language Decoder 1 777777777777777777777777777777777
LLM
[ Add layer ]
,,,,,,,,,,,,,,,,,, I,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,I,,,,,,,,,,,,_
ssssassssssas
( Vision Encoder ) Tokenizer
Text I
AN

Image x g‘ E ;
E2 LVLM O#iEL. Vision Encoder ¥ LLM % BHI%%1C
LOET 3.

B3 2 H AR E D, 55 2 5N 5 1HER L MY is
DVTWVWRNVWE WS Z (LM 5T,

2 LVLMs

AFEDRG L 725 LVLMs [4, 5, 6, 7] 13K 2 12
2 EDITHIBEEIC X o THFE IR -HEICHET 3
%% % & % Vision Encoder [4] ¥ BEf£D LLM [1, 2, 3]
ZRAELTHRE L ZEOHMEZHN LzEBINY
BEITH L TEBHEINTWS., ZHUTEDb, R
A= ZP TG EOHEFIEEET IS, 16] & LR
LTHENEENIE LN, KRR T -2y b
WE2HEMFEHOREEPEEINSL IR
Jo. —HTZOMEFETHZ Ay b7 — 27 DB
WWEkoTiThbh a7z, LLM TES XML
Vision Encoder 2315 & 7= 1% & 3@ vt in-o
JHNTWE2IEEN TR, FRTARIFZES T
R T HEMICE T 2 HEEZE S O E KX
Vision Encoder F DHIFE & LLM H DI % R RHVIC
GO TGEAT 208 23H D, BEFD LVLMs T
EFHLAEE LW B TFTREEINDS.

3 REHX RV LFHEIET

AETTIEEMERICHF 3 LVLM O 2B 24 i e
NEMAET 2 X R 7 DREE (§3.1) & Z3UfTFEL T
RET 2 MR (§3.2) ITOWTEIHT 5.

31 RBEXRXY

REXZAZI1ZBWT VLM ZHEBR Z A4 P L e
HMLARDL 52 o fmIcit > A Z R LR
X S7v. R 1LICHEHT 2HERXOHERT.
ZDRFID K 5 IR T 3 FEHDFEMIE (Section,
Subsection, Sub subsection) {2771} 54, Z 5 XE
R & XIS % FRE A Wikipedia SE S H O ¥ O FE JE
Mo h7erick D RESINS. BEX R 71X
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‘1 RERXZAZCBIERXOH. BRI SUTHIG
TAHAP IR ED XA P vE, RiEZEOHNA
IS S L EHOHIHZRT.

Type Prompt

Section Explain the History of this artwork, Mona

Lisa.

Subsection Explain the Creation and date about the

History of this artwork, Mona Lisa.

Sub subsection Explain the Creation about the Creation and
ijjgte of the History in this artwork, Mona
isa.

&5 7uY T M EHWTEA FMLVOARIC K

DRI ZROFBEEWS

214 EMULBD VLM DPEWEX L T 5%, X
A4 MU ZDIERICN T 2FEEDORENIEENT
B, TOERDERBLEDSOHHEEERTZ
NEFE LV, ZORETIREBREIEICZDZAL ML
BPANET BT, LVLM B SEEICES IR
R HD B Z B T X T30 o 4 sipsa]
BETH 20 EMIET 5.

ALV EL K12H3 X5, HifEEfER Y
TEERA PVPFELBEWT —ADRFEET S, 20
X5 RGETDH, HiRD S DHEREICHE D IFRD A
Z W CHEYIR AR AIRET H % P MEET % 3 ET
Hb. FlexA4 MVOARICESCRBEDED @
UTC. LVLM OB RICHE D S MK Z o3 %
ZEDARETH B.

ke z, LVLM O LHEEEE & D IS AREE
T 5720 (1)l E N ZEGE TG LT
ifii (seen); (2) FIFRICE T2 VEIRE R E L2
fiffi (unseen); DR EIZ DWW TDOHEEHITS .

3.2 FHERE

FHEICIZE T LD ER L XESI SR T 55
iz EEnwhr 2l 570, BARFEERX
A 7 DFHZ A < w547 TWw % BLUE, ROUGE,
BERTScore [17] ZFIH T 5. X SICEMERH DA
AERREINCHE R Z R D FHli 21T 5 72 DI RD =2 D
FHMIRE 2R T 5!

Entity Coverage 4K X 117z XENSRGHAF D
ZMERICET 2V T 4 T4 B NI EHICE
ATVE D%, BRI [18] DD Dk
ETRHEi3 2. X512, BLEU 2a7 CffHxh 3
TLETARFAT 4 [19] Z#EAH L, #@YRZREXT
DHFKD EFEN 2 MEES 5.
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= |Girl with a Pearl Earringl-
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Article  Talk

Abstract I‘ ---------- i} \\\

This articie is about the paintind: #r other uses, see|
Girl with a Pearl Earring (disambiguat®e).

\
Girl with a Pearl Exrring v
Dutch: Meisje met de pa¥el

Girl with a Pearl Earring (Dutch: Meisje met g,
[pare)")2! is an il painting by Dutch Golden Age™,
painter Johannes Vermeer, dated ¢, 1665. Going by %,
lvarious names over the centuries, it became known by\\
its present title towards the end of the 20th century
after the earring worn by the girl portrayed there.[%! Thd
work has been in the collection of the Mauritshuis in
The Hague since 1902 and has been the subject of
various literary and cinematic treatments.

DescriEtion I'{'em’ﬂ- ______ I

The painting is a tronie, the Dutch 17th-Ganiury
— S
description of a "head" that was not meant to be“av,

N
portrait. It depicts a European girl wearing "exotic

dress", an "oriental turban", and what appears to be a
very large pearl as an_earring.!" The subject of the
painting is unknown, with it being possible either that
she was a real model, or that Vermeer created a more
generalised and mysterious woman, perhaps
representing a Sibyl or biblical figure.[*! There has been
'speculation that she is the artist's eldest daughter,
Maria, though this has been dismissed as an
anachronism by some art historians.5)(6]

Medin}‘-n \

Moverl{ent h%tch Golden Age painting

Dimensigns 44.cm x 39 cm (17.5 in
N x15Mm)

Location

\
“Nauritshvg, The Hague,
Nétherlands*s. \
o
S~

i Girl with a Pearl Earring, Dutch, oil painting, Dutch Golden Age,

i Painter Johannes Vermeer, Mauritshuis, The Hague, tronie, turban, !
'

I

Title

Mona Lisa

Girl with a Pearl Earring
The Scream
Guernica

Venus de Milo

1

2

3

4

5

6 Sunflowers
7 David

8 The Last Supper

9 Café Terrace at Night
1

L

The Starry Night

[
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Title :

Entities:

(1]

[1] Description:

Title :

Entities:

\ Title:

i |e

[I] Abstract:
Entities:

B3 7—XEMDOBEX.

Entity F1 A SN z3iH e 2R e 3 2 3iHFC
EFNDEMEMCET 220 7 4 7 4 OHBSEE
ZaMii§ 5. ROUGE Z2Z#& 12 L TAM S L3t
¥R TIHAPICEENLZI VT4 T4 D
WINOHBSEED 5 b RAD S O % HIHE D
R U, BHERLEERELHETLIZLT, TV
T4 T 4 DY FSEE 2 RS 5.

Entity Cooccurrence ZDOREIX, M LT >
T AT ADHAN=—RIZNTTHL, ZhoDB DR
HZ RN E D & 5 I AGHDE TR2EDFHA%
B L TWa 02 iis 5. BEARMNICE. 5D
IYT 4T 4 LHiEn X THRT 2T 4074
CERERELZEARL, OO AN —FR % G
T2 LT, EFADPHEROMEEZ ¥ ORI
LMELTWE2EHL2ICT 5. n DfEZERX
NP OO LICRET B 28T, XES
RICOEBZYT 4 T4 DRT7OHEEEET 2 Z
EDAREICIR . 2B, BANRA RS ZITL D
HN=FRD LFZR 72912, Entity Coverage & [A]
FRICTLET 4 RFLT 4 REAL T

4 F—42ty DIERK

X 3127 —XIERDOMEZRT. 7 —XIERD%K
2T v FIERD XS I12iTbhb:

STEP1

1

Templates | | Template |
train E-: test |

Abstract

Description
Painting

2
o -
Conservationf-=~

JiGE IR Wikipedia @ artwork I25% 343 5
infobox Z#FORLHEET (1 10,000) ZIVEL,

RN

R Z

CWTEI LU CHAXEER L. E5ICREHRT
NA =Y U727 o T B XX % MBS
574748 LTHIHLZ SHESUINIG
T2HEA PN, EFENTWHOREIEHR (Section,
Subsection, Sub subsection), Hff, Eitd x> 7 4
T4 DD DIEREFES .

STEP2

ZEfcEET 3

A & SRR (R B, R

DILVELE, [EAEDOEMEMTHRVEFICEEND

FHHZ BRI L 7.
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STEP3

N2 EDHAET LI o THEL 2D 2l <o,
T—RXDMEPERZZRML . 5, R—IME
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SR, FH

DEXDRODIEETT X270 7M{FL, Th
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Entity Cov. Entity Cooccurrence

Mz E BLUE BertScore Entity F1
1 2 L exact partial n=0 n=1 n=2 n=00
With Title (5 afi IV + SUELIG
mPLUG-Owl2  Unseen 097 262 560 16.5 83.2 11.6  19.0 12.6 146 121 1.12 1.08
LLaVA-1.5 Unseen 1.52 206 5.13 12.8 81.5 132 189 14.3 1.81 1.74 1.63 1.55
Qwen-VL Unseen 1.53 272 638 16.7 83.2 153 232 16.9 1.71 146 141 1.35
Qwen-VL (FT)  Unseen 346 255 102 20.1 84.4 175 244 19.2 416 385 379 3.77

mPLUG-OwI2 Seen 1.10 263 5.78 169

83.2 11.5  19.0 12.9 133 123 123 121
81.4 11.6 174 13.2 1.50 123 1.21 1.19
83.4 152 234 17.1 1.40 126 129 1.24
84.9 192 262 21.6 527 483 4.63 450

Without Title (LIS

LLaVA-1.5 Seen 1.62 20.1 5.12 129
Qwen-VL Seen 1.55 278 6.64 172
Qwen-VL (FT) Seen 395 273 113 216
mPLUG-Owl Unseen 020 22.8 3.55 14.6
LLaVA-1.5 Unseen 0.18 18.0 2.69 11.8
Qwen-VL Unseen 0.44 240 436 149
Qwen-VL (FT)  Unseen 1.87 23.6 7.56 18.0

82.3 2.88 8.9 2.42 029 0.28 027 025
81.2 212 7.04 1.49 0.10 0.12 0.13 0.13
82.4 6.15 12.6 591 0.57 0.64 0.60 0.57
83.9 126 177

12.7 209 193 1.82 1.83

mPLUG-Owl Seen 0.14 22,6 3.39 147
LLaVA-1.5 Seen 0.14 172 248 114
Qwen-VL Seen 0.38 244 429 152
Qwen-VL (FT) Seen 1.89 243 7.81 18.5

82.2 1.68  7.78 1.46 0.09 0.11 0.11 0.11
81.2 096 5.90 0.74 0.09 0.07 0.07 0.05
82.4 457 112 4.45 022 025 025 025
84.1 127 183 13.4 205 196 1.87 1.82

+3 LLM B 2 MEEAE R (unseen) 7238, LLM IXHE
TBRERDR WD XA M VH D EFREITTEM.

Entity Cov. Entity Cooccurrence

Entity F1
n=0 n=1 n=2 n=°

2.83 2.39 2.21 2.13
277 27.7 262 25.2
2.83 239 2.21 2.13

exact partial

Llama2 [1] 16.7 24.6 18.9
Vicuna [2] 17.4 25.3 19.3
Qwen [3] 6.14 20.3 18.9

5 SEER

BT MEFIC1E mPLUG-OwI2 [7], LLaVA-1.5 [5],
Qwen-VL [6] D=DDE T I, B XK Qwen-VL %
RKMBETIER LT —XTEMEFLEZET L
Qwen-VL (FT) Z{# [ U 7=. SEERRE DM O W
T8 D Icii# L 7.

BR X2 kR % " F. BLUE ROUGE,
BERTScore, Entity Coverage 12 38 W\ T X, Qwen-VL
P—HL TR EWEREZEKRKLTWVWS. E7 LM
RRXRATBREIWCLDIRERENA NN, ZDZ
Y EDAREZ BT 2RERE DA% HiAH
5ZeMTES. 72 QwenVL (FT) BETORE
THREBEZZERL TV Z bR LBERL -
TF—XDOEEPERI N, XI5, XA FLD
HER IR L5E. ETDOETFTILTRA MLDE
WIGE DR ENK L, LVLMs IXHE{RIEHR D A
POHGEEHT2ZeDHLL, 7FRX I HIE
BENZHERICHE->TWB Z e TRBENS.
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CDRITOWTRA XX 572 2 MGE % FfiE L 7-.
FL3IFELVLM OILE 25 LLM IZBWT X 4 L
BORECHHAEER L ZBOBEREERT, 20
WD, HEESHEIMAYH L > T Y oRE
LLM QHGRBHE XN TV 20T 23 e
T&E %, R3HIX, ZEMEMET 25 BV
C. Llama2 ¥ Vicuna DEREN R <. Qwen DREDS
Bz eBnh s, KARORET ZREICHEH
LTLLM & LVLM % tt# 3 % ¥, mPLUG-OwI2 &
LMWHJT@@%Z%%@@AMQKiOT%W
WS 2HBERDbR TV e b, —H
f(hmVLfdﬁék;b&4bwﬁb XET
10%bMHEXMELTED, iR SEOMOH
BMOMEDN S ELATORATVWE I e Th 5. T
1, Qwen-VL 23X A4 FPELFRETHET L L DE
NTVWBRZLed[FETS.

6 FL&

AEFFETIE, ZMifEICE T 2 VIR o Bl v
FHAZEENICTHEST 220D X A7 TF—&Xt Yy
MR OFHERE 2R L. ZEMifEMmo Ry X A
M2 & OFAAR, K OERD A5 5 OFBHA R

D DOTHRINZIBEX A 712X D LVLM % H&FE
L7245, LVLM 37D LLM 23 EF D =M 5 %
HEFRZ R LTV 228, HEICED S EMickEs 2
HIERDOESIIRENTH 2 Z e HHIHL 7-.
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A SFEREOB
NECIT §3.2 THRE L FHli R E DRz DWW T
BAREHOCTHAT 5. &, FEdtHTITERS
NIzn XD BB 5HMA% G ={g1,- - ,gn}, mXHH
2B BIEA%E R={r,-,rp} £ 3 5%. AN
ENLTXFAMIEENLZZ YT 47 4 ZHHILT
RTEARE Entity()) E LTERT 5. 128, |G| &
ERENTHAICEENZ 2 =27 V8%, R
ZIRFHICE T 2 =T Vs Zzhzh®zT.
Entity Coverage (EC) 3R LD ICEIHE I
EC(G,R) =BP(G,R) x Cov(G, R) (1
BP(G, R) =exp(max (0.0, |G|/|R| - 1)) 2

ZZTCov(G,R)ERHFDIZYT 4 T4MGITED
AN—ZNHEZRTEBTHS. LBET—K
%17 9 B2 1E Lowest Common Subsequence (LCS) %
HAWTSBL Y74 74 ORI LU TEREN
P TR T s mRORIDEIGZ —BRL
L7.

Entity F1 (EF) \3XD X 5 ICEHREE N 3!
2X PXR
EFf= —
'T PR )
P 2e;ec Counteip(e;, G, R) @
ZejEG #(ej7 G)
R= Ze[eR Countclip(ei, G, R) )

Yejer#(ej, R) ’

ZZTH#(ej,G), #(ej,R) ZZNENLZYT 4T 4 ¢
PG RO RICBNTHEIHIEL 7222 £ BT
HY, Countuip(e;,G,R) T e; DG ELIFZRIZEBITS
DI W OHBIEEZRIEKTH 5.

Entity Cooccurrence (ECooc) lZ= (2) @ BP % H
WTRD XS ICEHREN S

ECooc(G,R) = BP(G,R) x Cov(Co(G),Co(R)), (6)
Z TR Co() 3D BN L Z DRI n XD A YT
FRIBEBWTHELEZ YT 1 7 1 DA ZE
HT 2. XADZENIE nltk DX EIRR % W,

B 241 FILERDREE

mPlug_ Owl2 LLaVa-1.5 Qwen-VL

2 A MR
+ 4 image TEHD 5 D title DKL

AMETIRRETZXRA7TIE, X4 bAdhE
ELRA MVELREDEZE DSOS LTW

15/962 0/962 9/962

— 965 —

5. ZDRD, EHBHLDRECBNTS, TUT 4
T A WRXEMEHDO XA PADBEERRNESITL
TW3. 2L, 24 MUVEERERICBOTRD
EERAZHAFED—DTHS. LizdoT, ZEififE
MDEGR Y 7 1 > 7 2 Please answer the title of this
artwork” ¥ 5 2 7212, BTV E O FEEE SR A2
BIERD A5 Z DEMEHD XA P AVZERT &
% Hr DENIRGEZAT - 72.
K4DESIT, BHBIEHRDP D XA SAZERT S
CEWEARETHERIDOD, TAMEY MIIBITS
ARAEEE AT 1 WRTRICE ¥ E o TWd. T,
LVLMs (Language-Vision Latent Models) 23\ CH
BEHBOIE SO EDFTHNZ L ZRBLTWS,
DFERD 5, BT LVLMs A HE{§ D & HIFRAE K 5
ZEMBICBEVT, ILEHEORMPDZLEZD
n3

C fERLI-T—4t v DO

SR BHFE T A b (seen) T A b (unseen)
B 7696 962 2167 962
“— XL 134890 2906 2577 2806

x5 FF—&ty FOHEGRY F— 2D

SN S

D SEERERE DM

mPlug-Owl2, Llava-v-1.5, Qwen-VL (ZERELL#L DY
REDEVICEDARNFICESRWE ST, FEhi
134T RTX 6000 Ada @ 1GPU THEM X ¥/, 4K
token % #fi— X & % 7z ® 1T max_token_length % 1024
T#Hi— L 7z. Fine tunning & RTX 6000 Ada % Fi\\ T,
NANRTRA=RIFRAETRTNVS
®6 FERICMA LN =T X =% Z#LT

WHEWRT X —RIZDOWTIEFIHRETH VT W 3.
[4,5,6,7]

s E

N

Hyper Parameter i

lora_alpha 256
lora_dropout 0.1
bottleneck_r 64
batch size 4
epoch 1
torch_dtype bf16
Ir_scheduler_type  cosine
learning_rate le-5
seed 42

model_max_length 2048
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