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Abstract
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CCS Concepts

» Do Not Use This Code — Generate the Correct Terms for
Your Paper; Generate the Correct Terms for Your Paper; Generate
the Correct Terms for Your Paper; Generate the Correct Terms for
Your Paper.
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Image
Number:

2. Named Entity Recognition

3. Entity and Image Match i ,\7

organization:NBA
organization:Spurs
organization:Thunder

a, organization, Spurs
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Input of image and text Output: Fine-grained Tasks ‘

1.Named Entity Recognition

[ organization:NBA organization:Spurs organization:Thunder J

2. Entity and Image Match

a, organization, Thunder { b, organization, Spurs ] { a, organization, Spurs }

Mutual Reinforcement Effect

‘ Output: Coarse-grained Task

This image shows a basketball game in action. A player is dunking the basketball, and the
hoop's net is visibly moving. The player, wearing a jersey with the number 2, represents the
™ | San Antonio Spurs, and another Spurs player with the number 12 is seen in the foreground. A
player from the opposing team, wearing jersey number 9, appears to be watching the action.

The crowd in the background adds to the energy and excitement of the game.

3. Image Summarization

Figure 2: % B T MBS B RAT 55 3560

Input Image Set
Main Segment
Image Image Segment
Image \
- Output Text Set
Segment
Image
LVLM /> Task 1: Image Summarization
/ Task 2: Label-entities Pair &
4 Image Match Number
Input Text Set
Text
Task 1 Prompt
P > Prompt Format
Task 2 Prompt Adpter

Figure 3: KEIPLUE G 5 BORAEAL B M-MRE {155 IR i A Fl it -
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Table 1: f£ M-MRE ¥ E55 1 PR R B RS-

Metric Max Min Median Mean

Character Count 573 40 317 318
Word Count 97 10 54 53

QTR E M-MRE B . 510k, FRATPEAIHNA S i ro 52
RS (PRA),

4122 B , AL B M-MRE L5515, RS- 15 5 #5284 (LVLMs )
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SIS B TAR AR, AT DA 48— Ao At 4 11 )
IR A BRATRL BE MU (1 TAT 55

3.1 LR T AR 0N B 4

IIF 2 HESE B RBUP I AR RCR (MRE) B—~F 28k
WA Z LI SIS MRE $idedE. h T X —80, 3
TR R BUE SR (LLM) X3 1) 2 B NER 4
SEFATHIMORN R, T M-MRE $E4E . Bk,
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GPT-40

Annotation by
LLMs

‘ What is in this image? ‘

This image shows a
basketball game in action. A
player is dunking ... ...

[
. Check by Manual : . A
(]

Dataset

Figure 4: KBIPLHE-i% 5 BOREAL B M-MRE 155104 A R
THR
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Please answer the following two image understanding tasks.

Instruction Output the answers to these two questions in order.

Task 1 Prompt Task 1: What is in this image?

Task 2: Text: text... ...
We segment one or more of the smaller images from the
full image of task 1. Based on the provided text, extract
their corresponding entities based on the given labels, and
Task 2 Format then output the extracted label-entity pair matching the
Instruction number of the corresponding small pictures. There are 4
types of labels: person, location, organization and other.
Please output all label-entities pairs in set format. e.g.
(:label1;entities1:label2;entities2).\nAnd output image
number with entities pairs. e.g. {'a": 'entities1’, 'b"
‘entities2'}.n

Task 1 Image Summarization Answer

Task 1 Answer: This image shows two individuals posing for
a photo together in front of a backdrop or wall with ... ...

Prompt Format

Adpter

Task 2 Answer:
NER:
:other;VOGUE FASHION NIGHT OUT:person;Jan
Taminiau:person;Suneet Varma

image entities pair{'a": 'Jan Taminiau', 'b": 'Suneet Varma'}

Task 2 Label-entitiy Pairs &
Segment Image Match Pairs

Figure 5: KBIBLUE i 75 BERIAEAL B M-MRE 4155 I A A LS -

HIPAZR 58 /R ) 78 NER TAESS RO, 1T image-entity
pair: HIZR (VALLEZRHER) Fm EBR SRR 4t o
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ST EREBIRY, FRA13%EHE T Qwen2.5-VL-7B-Instruct ! |, iX
F A PATE Z AR S HRARAT 55 2 B €6 170 18] 44 A S ik i 1 R
LVLM. AMER T HARY M-MRE #5484, HH 44 5,533
AFRYEREA  HFEHLIGELDA 7/3 1 H R 4 N e Fni st

AV bfloat16 (BF16) K MHITESEINR I
B, YILMESEIT: #RI/INK 4, SURGIDIFH2ESF
A le=5 , MIEHFDAFNZET TN 2e—6 , BEGUAMGE—2£
FoH 2e—6 o FAYNZAEAT 3 AW

FATRA Qwen RLTEHESE 2 HFTINLR . RS A2 GENE
LLaVA i AFRHE, Hafr 5B 152 R LVLM A,
RS2 YITE A SN B T fd I U4~ NVIDIA A100 80GB GPU
AT

4.1 PEAh

T M-MRE {155 {2 AT 55 P R AN 2 FEAL R S ih 24, % ek
TN IR S S . HETIEM, FRA1E SCARYE T E S B 1A
PR SO A=A (1) RS 1 BRI
XA, PAK (2) {155 2 RRIASTAL S S5 AL SCAE HE

MFAES 1 (RBREE), RAICRAST ZHEENERES
B R AR ME: ROUGE-1. ROUGE-2. ROUGE-L fl BLEU, X
PERRRAEPEAL AR R T B 5 N AR ) B SR I 22 1) ) 25
S,

RTAESS 2, AV A5 (0 AS E ) B AR . NER
TATLSS M F1 B0l T34, F1 A BOA SAR BR A bR 2 - S A4
FADRG ff BE A TR R PR AT 39 (B . [EIAR- S R DT HE 4155 5
WER SR IEAT U4, TR S5 5 15w DT TEC At R B 5 e
SR LA

F1 8t 8 0an T

Uhttps://huggingface.co/Qwen/Qwen2.5- VL-7B-Instruct
Zhttps://github.com/2U1/Qwen2- VL-Finetune

Algorithm 1: M-MRE 15 {35 FE T

Input: Predicted text Tpreq , Reference text Trer

Output: BLEU, ROUGE-1/2/L, F1_NER,

ImageEntity_Accuracy

Extract summary texts from Tpred and Trer using regex
pattern “Task 1 Answer:”;

Extract NER text using pattern “NER: :”;

Extract image-entity pairs using pattern “image entities

-

)

©

pair”;

'S

Parse NER label-entity pairs using delimiter : and ;;

«

Convert image-entity mappings to dictionaries;
Compute ROUGE and BLEU between predicted and
reference summaries;

=N

N}

Match NER label-entity pairs and compute precision and

recall;

2PR .
P+R °

Match predicted and reference image-entity pairs and

]

Compute F1 score: F1 =

©

compute accuracy;
10 return All metrics: { BLEU, ROUGE-1/2/L, F1_NER,
ImageEntity_Accuracy } ;

WAL R AR TE algorithm 1 1y Dy ALRS Hh HEAT T HERH. FEFR AT
TR, 1R G T 5 AR AT R B R A0 A, A
:neutral;unique . :positive;boring . :positive;sad . iX
ST (4 X6F B J -5 B SRS - SO A T R L

WG B SCHy TEAff DG I Xof P it o AT X e it . 9 [l o
TEIR R TR VE RS 9 25 it B AL SR i B . X il T DR G
HIPEAL A S5 A A T AT: 55 P AL P BRARAIL T — b 40 A RN
PRSI

5 &k

22 R, WAV T AT ) PFA HE22 58 i M-MRE
55 WS BEIPAG R . FEIX L, B TS FUR T IIR 2 3C
ARIGTEAT S5, AR FHLRLZ I Z ST 55 . B— MNER fi
52 (L AAT MNER AL.55, FRIPMHPIAS AL, AR —Fhdl
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