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ThE, ANEOHWHIIE W% § 2 1K EA+
NTH5. AFTlE, HRSEET L (VLM) ZH
WERF vy 7> a YAERO BEFHEiTFEE LT
VisCE? 21883 5. AFIEIX, VLM FofTHE
FREEINC & - C, HRICE 2RO EIECHEGRE S
D MEN SR Z HRINCSFEL L, VLM O E55
HRAEINC X o THEMSIIRE & M U 72 51 % 7T RE
123 5. X REHMiSEERZ @ U C, VisCE> IXBEFFIE
L FSELL Lo NFiHii e oM E R L, HENSR
DBEMAFHEMEREZ M E X2 Z ¥ ZEIEL /-.
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WHINTS 2 ETEELRKRHERLT. ZhETI],
HAWCHEBELESHEX L ER LEF Yy a2 v
n-gram OEGZ T 2 FE (1, 2], HAREEET
AP HEAG LZEBRE 7% X b O #ERB O
EEFHIT 2 FIE B REPREIN, HiEx v 7
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Mok, BXOHMSIN2HEEEEST, H
BEFHRT 2 FELIERTH 5. R S HE R
ZHH U CRHMImCH WS Z T, ERNOYIKIZ

— 1996 —

Z, ZOWREPHAENEH, ENZIERICEE L 0
AL, XD OISR RHE A AT REIC 7R 5.

AAFZETIE, SHENXIREZEH L 2HES5ET
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Fi£ (Vision Language Model-based Caption Evaluation
Method leveraging Visual Context Extraction; VisCE?)
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Vision-LM Caption Evaluation

Visual Context Extraction

List of Important Objects:
1. Ayoung boy wearing a helmet.

Input Image
R

Analyze the uploaded image and provide
a structured output focusing on the
objects, their features, and the relationships
between them.

Focus on providing unique and d

insights into the features and relationships

of the selected objects up to five
objects.

A little boy with a blue

helmet rides his bike with

On a precise scale from 0 to 100, rate
whether the candidate caption is
appropriate for the given image.

(_Candidate )

Use the image and following visual context
to evaluate the candidate caption:

(oo
i

his feet on the handlebars .

- (oo
Visual Context
m

2. A bicycle with a child riding it.
3. Abench in the background
4. ..

Features:

1. The young boy is wearing a helmet, which is
designed to protect his head while riding the
bicycle.

2. The bicycle has a seat, handlebars, and
pedals, which are essential components for
the child to ride and control the bike.

3.

Relationships:
1. The young boy is riding the bicycle, which is

Visual Context

.

l positioned in front of the bench and the tree.
2. The tree is positioned behind the bench,

Score: 80 /100 ]

adding a natural element to the scene.
3.

N

B1 VisCE? 2k 2F ¥ 7Y a VVEEHEHMEOME Y AHOF. F3 VLM XEG» SRERSREMEL, 72X
FeLTHAT 3. 2%, HEHREBXOBEEISNZTHELAERENREZ HWTF ¥ 7> a VRT3,

PAC-S [9] %0, AR D IEHENE & H {5 2 Pk D
HEFRNE %2 31 L 7= InfoMetIC [10] 72 ¥ MER I 7=
CLAIR [11] 1% ChatGPT [12], Claude [13], PaLM [14] &
Wo e KBS EE T VEREIGF ¥ 7> 3 VERKD
FEMCIER L, ATFRHlie omniHE 2R L. L
ML, BRI % 5765 % 729 O S SUERK
DAR LD BDZ, EFARSHEINATEST
M D FBEAME B ARV, 1B RFIEEE, VLM D E{ER D
HENXREHARNICHD L TCEBIEZ %2
T, SR E5EOax rEEBL, FOEREER
L7z = Dl WEEEiN T X 3.

22 fARESFETIL (VLM)

HBix3EX) T4 OMENEEAEEHIEL T, H
WY SEE OB AR 22 o FREE R & 1T S R Y
FIETH 2 CLIP 8] DiER I . 2Dk, BHE
ORESHERELZFR —DEFALTHRLL I ZHW
¥ LT, OFA [15], InstructBLIP [16] 72 ¥ D3RR X h
TE7. SEETILVORELUITLTREINT
LLaVA [17] 1%, SiEREICBVTEWHEZ R L
7= LLaMA [18] ¥ Vicuna [19] % CLIP & L,
FHEEPITOI I TELDIILFE—XLFETOD
Zero-shot TEREZ IREEAYIC L X ¥ 7=, ¥/, =T
WFIERNBZ A APL 238 U CHAIHATREZ VLM & L
T, GPT-4V [20] % Gemini [21]1 2 €23 5. AWFFE
TiE, MROFHMEOBE»S, NI ET L
DO THR D MRED B LLaVA-1.5 [22] 2R L 7-.

3 REEFE: VisCE?

VisCE? 1X, Hiff¥F v 7> a VRO MEFHEZ ~
NFE—RNETFRANHTEREE AT, KFE

— 1997 —

T, Hfg, FEfiY, BXUF v 7> a VMl
EtL7ue sy 7 2 A1 LT, VLM 3% 7
FRAMEMEL, F¥ T avyOMEERTRAAT
TEOXRENRT 5.
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WAL, FHiipFHE Y 72 2 SIRIEMZHEHIR - 7 F 2
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Xx 7Y a vOMERNZRMEZ 0 L E 100 L%
BMETH T2 X5 VLM IZfERL, ¥ 7y a Y
DEERML-Z2a7 2l hXxE5.

4 EER

AR CIRRE L7 BEFHFED X 25l 21T 5 72
8, VisCE* L H{RF v 7> a ' ~AD NFilfin &
OEERET 20 %MGEL 7. FHiIcHWET —&
vy b OFMNI TR A ICEFERT 5. Fie, HEN
MROBENEERFES 2 7-DICE RO T > 7 Mg
X 2 I EE D LL# B 1T o 7=, VisCE2 3 AT %
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PSRN TWS VLM O TR & ERED E W
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#F1  Flickr8k-Expert [23], Composite [24] IZB1F 3 A F3F
fiie OFHRE. Ref.. ZHRXOFHOERE, XF: REX2
7, b TR TIRE SN R a7 ERT.

Method Ref. ‘ Flickr8k-Expert Composite
BLEU-4 [1] v 30.6 28.3
ROUGE [5] v 32.1 30.0
METEOR [6] v 415 36.0
CIDEr [2] v 43.6 34.9
SPICE [7] v 51.7 38.8
RefCLIP-S [3] v 52.6 51.2
TRefPAC-S [9] v 55.5 51.5
TCLAIRE [11] v 62.7 59.2
CLIP-S [3] X 51.1 49.8
TPAC-S [9] X 53.9 51.5
"InfoMetIC [10] X 54.2 59.2
VisCE? X 59.0 55.0

41 AFFFE & DOEE

F % 1 Flickr8k-Expert [23], Composite [24] % i\

T, VisCE? O X ¥ 7' a > B FHlBE 11 %= MGE L
7o, BENFEAR & A FFHAM O M % B B X & GEAfi4E
B2, Kendall DEMAMHEAGREEZ Wiz, #£ 11,
VisCE? O N\ F§1ii & o #H B % BE7F 0 3 B 3T i 5
$01,2,3,5,6,7,9,10,11] L L L 72D TH 5.
Flickr8k-Expert. VisCE? IZZ X% FHWRWFIED
HCREMEREZER L. T2, NS ET L
ZRALS OB, Z2RXEAVWEFEL S
Dl TEROEVIHERETH -2, TNETOR
EHRET H o 72 InfoMetIC IZ K& ZZ2 D3 T LM
D (+4.8pt), PERD BHEIFHMEEE & L T, 2%
FIREIAENCH->72F v 7> a VIVERFHGiRTE 3
Z eI,
Composite. VisCE? 13 & WK HE D FEMMERE % 7” L
7z. CLIP-S,PAC-S ¥ Lt U C 3pt. A E D HREM]_E A
Hoh, HEF v 7> a 4RO EEHEICNT 3
VLM OEENEIF X N7z, 2R F K InfoMetIC
DOMERE% RA] 5 7243, InfoMetIC & Composite % 1%
TR33FEOT— Xty b TRHEHEEREMIATEL
ThBh, ZhrpMiEZD—~HNEe LTEZLNS.

—7}C, VisCE* IZ KBRS FEE TV & SRS
W5 CLAIR & L TIRWHS SR o 72, AT
LZEMBETINVOHBOELREA D &, HEEDZEICTFH
5352 BEDREICIEZE R IBANDETH 5.

42 Fv T3 iDL

FEIX, Fv 7T a 0BT HMEINEL 2N
FIli ¥ — &+t v b Pascal-50S [2] % T 2EAHE

— 1998 —

2  Pascal-50S [2] IC BT 2 HIEREEE.

PASCAL-50S
Method Ref- | yc HI HM MM Mean
BLEU-4 [1] v/ 530 924 867 594 728
ROUGE [5] v/ | 515 945 925 577 740
METEOR [6] v/ 1567 976 942 634 779
CIDEr [2] v/ | 530 980 915 645 767
SPICE [7] v/ | 526 939 836 481 695
RefCLIP-S[3] ~ | 649 995 955 733 833
TRefPAC-S[9] v | 677 99.6 960 756 84.7
'CLAIRE [11]  « | 577 99.8 946 756 819
CLIP-S [3] X 559 993 965 720 809
PAC-S [9] X | 606 993 969 729 824
"InfoMetIC [10] X | 69.0 99.8 940 783 85.3
VisCE2 X | 607 996 936 693 80.8

&3 THumB 1.0 IZEBF 2 BEFHMEFiE L ATl O
Pearson HHEAREL. w/o, w/ Human 12 Z N ZFHRABNE W2
Xy I a VEBEHXICED DI LERLTVS.

w/o human w/ human
Method Rl p R Towl| P R Toul
BLEU-4 [1] v |21 13 25 |.15 04 .13
ROUGE [5] v |26 .17 31 |.18 .07 .18
CIDEr [2] v |27 18 33 |21 .11 23
SPICE [7] v |26 .15 30 | .20 .09 .21
RefCLIP-S [3] vV |34 27 44 |31 26 4
CLIP-S [3] X | .18 27 32 |.17 28 32
fInfoMetIC [10] X | .22 .30 .37 |[.21 .32 .38
VisCE? X | .54 08 45 |49 06 .39

R D AR ) 7 FAG D 1R RE & ARGE U 72, (3Rl S o AH I
UFD 4007 NV—=F25EIhTBD, -7
T DANFFHi e 0O—BEZEHIL 2. P oils
¥y S arvofloWEERL, TR D
NEZRT.
1. HC: NI EWF ¥ 7> a5 LM
2. H: NfEIDFE Wz, —HIFIELL, 5 —HZ
Mol-EHBGIfT G XN Fx T a v Ol
3. HM: ANEIRE WD e ElFx v 7> a v ol
4. MM: HEIAER SN F ¥y 7> a v 85 Lo
2 OHEREDRERD &, VisCE? 1& CLIP-S & [Al
FREZD, ZNETOSHCE AV HERHE
R B L TRV MEBEZ 2 L 72, CLAIR b [Alf#
DOHEMZRLTED, FEETIMKFEST 2 FEIC
HETaREIFeEZLNS.

4.3 Fv 7o arnBEFHEDORHE

VisCE2 D ¥ ¥ 7> a VMl O Z2 AR 2 729
W2, ¥ Ty avIiEELEER a7 5 IR
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Candidates
a group of people on a field playing
g, baseball.

Candidates

aman in orange garb carrying a
umbrella and cell phone.

! fashion and cars.

Candidates

jumping on a skateboard .

®  VisCE? CLIP-S

EBEED
M abaseball player swinging a bat at a --
ball . 1 (0] .26

he scene contains people wear hats and
| greenery and people wear helmets and X
| people wear sports dresses and crowd.

®  VisCE? CLIP-S

awoman holding an umbrella in the v

The scene contains street and people walk
| and booths and cars arranged in some .23

M VisCE2 CLIP-S
the boy in the yellow shirt is riding a m
skateboard along a red bar. .

aman in a red shirt and black pants is nm

Candidates ®  VisCE? CLIP-S
. a group of people at a protest to stop
5 the building of the kingsworth coal nm
power plant.
B
S0

M VisCE? CLIP-S

EEIE)
a girlin a pink dress is standing n--
on a sidewalk . 70 .27

andidates

woman in a black shirt and black
(4 pants is walking down the street .

The scene contains outdoors.

Candidates

a girl in a pink dress blows
bubbles on a wharf.

™ VisCE? CLIP-S

a girl hitting a softball with a bat 3 50 31
iy during a game.

W 2 baseball player swinging a bat
" at a ball. :

B2 Composite 7— Xty b OEEG, AFiHliL L MMREH XL, ZAUIHT % VisCE? & CLIP-S OFHifli R 2 7 o LLik.
ZRIZ VisCE? 251E U £ FHliT & 7=, AHNCER - THHE L 7251 %2 7R3 .

&4 Bz 7n 7 N TOANFFHMGE OHERE & FEE
22 7. THumB I w/ Human D F&ZE TD Precision & DFf
Bz /RS

Prompt Ref | F8k-Exp. Com. P-50S THumB
Vanilla X 55.9 524 805 41
CoT X 54.6 545 792 41
Description X 574 525 715 A7
VisCE? X 59.0 550 808 49

THumB1.0 [25] # W TZhZhD R a7 & OB
ZEHHIU 7=, JRATHISE [10, 25) 2wy, X R -GS
FZ 121 Pearson DAHREREE AW/ =,
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DEE

e —
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520 MEE s 57012, 4f@Eo a7 2 H
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1. Vanilla: Ra7DAEH1EE%.

2. Chain-of-Thought: HIfH > 2 a7 %2 X ¥ 5.

3. Description: fiH A5k & L T LLaVA-1.5 234
BLlFy S a v 2RHT 5.

4. VisCE? (REFE) : R HR % MR 72 TH
A THN LM RIH S 5.

— 1999 —
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DFHAiERE DM EIcHF G535 Z e R L, REFE
DHEMERFIT2DDTH 5.
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F&5 EHBUICBOWTHHALZTRY T M. 72721, {caption} 1ZEHHS, {context} I XFE—EFECHRIN=F ¥ S a v
BIUHBHERXRE ZhZNHATS. BRI To Y I MZBLWTHAEHIIGZ 6N 5.

Method

Prompt

Vanilla On a precise scale from 0 to 100, rate whether the candidate caption is appropriate for the given image.
Candidate caption: {caption}
Your rating must be a single digit between 0 and 100.

CoT On a precise scale from 0 to 100, rate whether the candidate caption is appropriate for the given image.
Candidate caption: {caption}
Your rating must be a single digit between 0 and 100. Let’s think step by step.

Description - Step 1 Generate a detailed description for the given image.

VisCE2- Step 1 Analyze the uploaded image and provide a structured output focusing on the objects, their features, and the relationships
between them. Select up to five of the most important elements. The output should be organized as follows:

List of Important Objects (up to five):

- Object 1: [Brief description]

- Object 2: [Brief description]

- (Continue as necessary, up to five objects)

Features (Specific characteristics and attributes of each object, such as color, shape, size, and texture):

- Features of Object 1: [Detailed description of features]

- Features of Object 2: [Detailed description of features]

- (Continue as necessary for each selected object)

Relationships (The way objects interact or are positioned relative to each other, without using specific object names or
symbols):

- Description of a relationship: [General description]

- Another relationship: [General description]

- (Continue as necessary for each relevant relationship)

Focus on providing unique and detailed insights into the features and relationships of the selected objects up to five

objects.
Description - Step 2 On a precise scale from 0 to 100, rate whether the candidate caption is appropriate for the given image.
VisCE2- Step 2 Candidate caption: {caption}

Use the image and following visual context to evaluate the candidate caption:
Visual context: {context}
Your final rating must be a single digit between 0 and 100.

A FETF—2Xtv FDOH

Flickr 8k Expert [23] 1% 5,644 #HOE[{R L HENVERF ¥ > a VAEEATVE. BRT7IEF3ANOEMFICE->T 105 4
TRa7fMiFEh, &3 17,000 DAFTHAE EATWS. TITHEMARLIEA VU )4 REOEETHY, 75T RV —
ST EAWTEDF— &+t v b (Flicki8k-CrowdFlower) ¥ DZERDIFELD =D DEMTH 3. 1 EF v > arn
R ECEHELZVWIEERL, 43F v 7Y a Wi T 2EGRZMEVZSHHLTWE Z L 2RT.

Composite [24] l%, MSCOCO [26] (2,007 ), Flickr8k [23] (997 %), Flickr30K [27] (991 #0) D 3 DD F— Xt v + b EET
3,995 MOEIRZINE L 7-F—& Lty FTH 5. REBRIZ2O20HEERF ¥ > a v 1 2D AMBEVEXF Y o
VB EN, 155505 BB Likert RETXa7fiFEhTws.

PASCAL-50S [2] (%, UIUC Pascal Dataset %° 5 fliH X 7172 1000 DERICH LT, Zhzhbil &b 50 HOSHEF v 7
vavahbzohd, HEBENRE RA2BEHESOIAEPER Ly T ave s OOHEERTFEEZHVCTERL
Xy S arypnteizb, 4000 ED SN TWS. AFFHEX 3 HOFHIDOZEMRTED Hh, Sl KO HEMLT
W3 eI N F v Ty a UOBIFOANFIHGiE LTS a5, F, (EEEXIHERIC SEE0 ORI
RENTWRED T,

THumB 1.0 [25] 1%, MSCOCO [26] 25 T > X LIZHH A2 H{R 500 KU, 1 DD ABRENEZF Yy Foar 400D
HEAERF Yy 7 a 5 LET—X2ty b THD. BHHIZ, Fv 7> a Y DIEREX (Precision), FHE 72 [FH O MM
(Recall), ¥MEMZEE (Total) D 3 DD XA T7HAFTHEEINTWVWS.
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