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Abstract

Visual Language Commonsense Reasoning is a type of task aimed at understanding vi-
sual scenes, often used to evaluate the multimodal commonsense reasoning capabilities
of Al systems. However, reliable commonsense reasoning needs a detailed understand-
ing of the scene, and existing methods based on fine-tuning pre-trained models are
often incapable of effectively utilizing the object relationship information present in
specific scenes, thereby limiting the rationality of their reasoning. To address this
issue, this study proposes a scene graph enhanced visual language commonsense rea-
soning generation framework SGEVL. This framework first uses a sequence of image
patches to provide visual information and employs a gating mechanism that incorpo-
rates an attention mechanism to empower large language models with the ability to
understand visual information. Based on the visual language capabilities of this frame-
work, we further propose a method for generating scene graphs without positional
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information. The generated scene graphs can significantly enhance the model’s under-
standing of scene information, thereby guiding the generation of high-quality answers
and reasoning. Experiments on the VCR, VQA-X, and e-SNLI-VE datasets show that
the performance of the proposed framework surpasses that of baseline models. Fur-
thermore, through ablation studies and visualization results, the effectiveness of each
module in this framework is further demonstrated.

Keywords: Multimodal fusion , Visual language commonsense reasoning , Scene
graph generation
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REZ A - E S ST EEBE T BERED, R H S8 PERE . IR,
H T X s R ) < BAR A i, HATRRMEC SR T — 1 B R - e iE S H iR
Fe— RFEBB MR FAE A B E A TR EEES - BEd, HniES BRES#
¥ (Vision-language Natural Language Explanation, VL-NLE) (Dua et al., 2021; Kayser et
al., 2021; Pliister et al., 2022; Sammani et al., 2022; Whitehouse et al., 2023)iT#5E] T 12 HY
REE, HOFE A O TRALE S RES B AR 2 5 IR R AN E R, R A AL AR R
B B 5 ORI B — 25 78 AT -

WA, FATAIMAEVL-NLEZ MR R T RIF A - ZERAMEREBED LS KED
AR EHERRZER - G, £ IREEEESLE (Visual Commonsense Reason-
ing, VCR) (Zellers et al., 2019)7, H99.7%HI A& « 97.6% ) 22 F198.8 % ) #E 4 fF T [R] If
S TRNBEMENNERR . FEE— DR SRR RN A) T8 6 & Bt 1w
SA2N LA ERIR R - FRalH, S AR FHEE4DN R8T KA HllN, “He is sit-
ting in a cushioned piece of furniture. He has his briefcase on his lap and he is engrossed in a
book.” B & TUI FAIFKRA: “He is sitting in furniture”, “briefcase on lap” Fl“he is engrossed in
a book” o [RI, XX G B H R A MR AR08 S HIRMER P CEAER - LB
], H#E A2 “what are personl and person3, and person6 doing?” B, — N&EXT G KRR
IR AE A T LU BIZR 2R “personl, person3, and person6 are having a conversation. Because:
personl is smiling and person2 is looking up at person3.” o IR, ESLFREIZ RS, 1% “dining
table” F “cup” ;X K K BE WA RE S IR I Y B BT RSB R — PR S &, TANE —
ARERIS R . T EIRE RS TR AR R, 20 7 FEIE A R - E,
22 R BN 5 5k AT A A AOTEHE “they are eating dinner together. Because: they are sitting at a
table and have drinks on the table.” Il & A5 -

T LU EREE, TATA S BRI T G 5 RN, NS EETE R R
X REIRAR - =& (Krishna et al., 2017; Qiu et al., 2023; Tang et al., 2020a; Tang et al.,
2020b) B 2 — TN Gk R AT A ROTIE - SR ELR T SN H R AT E S5
HAgN T AR —ING, BMEMAERWmSRZERRFR . Fla, wEL (o),
7E = Jt4H “(person, holding, cup)” ™', “person”Fl“cup” X%, “holding” M&xK Z& - BT FEEL
WRZEIMEFEFIE LR R, UREEFZEESPEERERM T HEEBT (Yu et al, 2021;
Wang et al., 2022b) - % BRI VCRIEHHIEGRIIER B FAMMNEMRXRER, HREEE
WG A R ES R E N — B RREANX N T H - &R ER R EERITRE G E S W
RIEHERE R . A RENS RS, && W7 E 561 B i Faster-RCNN (Ren
et al., 2015)% i) B AR &84T ARG, SR /5 TRINAG IS B9 B AR Z R R & - RTM, 1d %
HIRER 7 Gt B A ORI TR R BEAAFHER R, RH T EZ2RLHEIFRAE (Dhamo
et al., 2020; Dhamo et al., 2021; Johnson et al., 2015), XXI T KRZEZE T IFIES RN ZE L
i BEE AR R, FATA AT B AE N B REITE S1BA! (Large Language
Models, LLMs) A] DAZETC 7R O0 BAS B HSE T B I X 53 P13 S 2 TR RTE 7R 25 R 5K 42
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|a)RE what are person1, person3 , and person6 doing?

FARSEHRIAY  person1, person3 and person6 are having a conversation.
[EIEFNiETR Because: person1 is smiling and person2 is looking up at person3.

BinSEHERY they are eating dinner together.
EIZFNEIE Because: they are sitting at a table and have drinks on the table.

they are eating and drinking together.
HELIRE Because: they are all sitting at the same table and they have food
and drinks in front of them.

(©)

Figure 1: —PMSEIE S HIRBEENG T (a) EVCREUEEFTH—1Z%. (b) 2—1MN
(a) PR RE . ER (o) F, BATRR, B 7N E B 00 E &M
H, B=ATROS R ERBAEIEAEE, &E 1Tk BEIEENE SR -

N TR EREE, AR T — s BRI R AT & IR A BUEZESGEVL - h
TOIRBUE M AFERE R, % ERACLIP (Radford et al., 2021)H7 . CLIPHERY i) gk
R — IR ER I — B G miE e, BT BRGSO R EG, 985 R t i E g
SR [A] B R R B — DA HI SRS Z A - CLIPHERIEYIGE R T3 23 7k, JIgHE
S EUR R SCA TCEL S R AVERAERE ST o KT TR A I EAGOURN, IEIEREAR AU R R, fkE
XTI TEAIG o BT ACLIPREZY IR B A o BHRIR A §E 1) LLFFIEIRENAE /1, BEMB IR i
FEEREMRIER R - Bk, SFHCLIPFAEBRINT FIIERFA, HETESER K
B ENLE], TR KTOE SR B AL [ B RIRE ST - N T SEBLEE AR ARG, BRATE
5E#EVisual Genome (VG) #3EEE (Krishna et al., 2017) Ll s B AR, H AWM RIES B
IR S BB SR A O N R R - EE M EpromptiRil, 45 &R 5| 54 fim i 2/ [E
ERER . FATEEVCR (Zellers et al., 2019), VQA-X (Park et al., 2016)Fle-SNLI-VE (Kayser
et al., 2021) = A FREGREAE T 7058, G5 5R BoRTATER H 5 A B sh A TG a1 L
HRESE T ERTTVE o TERSCES AN R AL A5 SR — PR B T IZREZR R R R - AR SCHY
FETTERA T :

o AXEGEBAT FRFIFIARRIE SR, 5IA T —ME&ERNRRATEYLHIETES
AlE, T AZOE S R B (E S A EE

o ATRW T —MIEAER BRI R E &S AN — MR T BERS R ERE S, FRE
e R R AR S B, 51 S A A o= A B AR

o RIAE=ANHIAFEIEE LT T RERER, J0IE T AR HAEZRBUS T THH5R
PERE T IARIRR -

2 MXIIE

s EE S T IEHBIN S BRI REUER . BARU, BB AFINER A
gity, B8 T EAR— IR, BVERARSHmT AZEFRXR . RENFER
NERZZICHYERE, R, BiB)”, HPFIBNEBHT AFR, MXRANBERBER-
D= BAER (Scene Graph Generation, SGG) (Lu et al., 2016; Li et al., 2017a; Zhang et al.,
2017)7&— TN E1E = FHRBU R IE UCRIRIESS - VA I st B AEOTIERT DL AR - 56
—REFEH NI B HFaster-RCNN (Ren et al., 2015)% H R 77 %517 B AW,
SRIGAE ML R BT 2 RTM (Lu et al., 2016; Dai et al., 2017; Liao et al., 2019) . % EF|E#%
PRITLRATRER R HAB TR A LRI, 3B MO IER AN R Gk RRVECE T (L et al.,
2017a; Li et al., 2017b; Xu et al., 2017) . —LET/ERETHREPHIKEFRE (Zhang et al.,
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2017; Krishna et al., 2019; Zareian et al., 2020), 3 H T LW =EERK (Yan et al., 2020;
Wang et al., 2020) - b4, —EEAFREERH T M ES R EERIE (Ozsoy et al., 2023),
HEVREAEA RN FHESMERE BB MR EER . REIE RTS8 £
X mEBERNRE, (AESSHESS AT S BRI -

LB s BEARIEBS BB (Vision-language Natural Language Explanation, VL-
NLE) (Dua et al., 2021; Kayser et al., 2021; Pliister et al., 2022; Sammani et al., 2022;
Whitehouse et al., 2023)7& B IR E SR 1ESS (Natural Language Explanation, NLE) 7EZ1#
DAY R - T BEE AR ARG B AR 1) B IRE S 0] TR R B ST
2o e-ViL (Kayser et al., 2021)2& — M4 VL-NLEAE S FIWAE W, HFEEVQA-X (Park
et al., 2018) ~ VCR (Zellers et al., 2019)Fle-SNLI-VE (Kayser et al., 2021) = M4 . M H
IR (Visual Commonsense Reasoning, VCR) (Zellers et al., 2019)2 HAHE N E JH—I
ZREMESS - VOREUESERM T REBAEGIIME R A, HEETXLAE BN & R -
B ETE AL S VA A e B SRR Y D A e T . 5 2 A BT (R R B AESS ANF] . VOR$E
AR TUE I M B AN R A FE RN 2E L, BERERNGRELMEREEE
R, DR L RTINS H IE R A B2 B BRI R o Oy 1 v PR T B A UHEBREE ST, e
ViLRFVORIES N5 RAEF M NS - T ECEFHE TAE (Dua et al,, 2021; Kayser
et al., 2021; Whitehouse et al., 2023)E0 ] T = FIERERE ST - FIU1, e-UG (Kayser et al.,
2021){# FHHUNITER (Chen et al., 2020)1F J T AR FEAT AR TN, NLX-GPT (Sammani et
al., 2022)38i3)I1%5— M FEBAIGPT-2 (Radford et al., 2019)445 & & R FIAEREA AR - JXEEH
‘Vfﬁ?ﬁ%?%qjﬁ%zﬁﬁ*%ﬁﬁ%%%U\J‘ﬁ?ﬂ’%fﬁ%ﬁ%j}i%ﬁﬁﬁlﬂﬁ, (0227 SESMUII TRy N
HFEZEET

3 A

N T AR A RS BRI E R RAE ST, ARG T — Mg R BRI T B R IR
HAR T ESGEVL . T EE T AN GRRE, EERIBEERERNNRE, RE
FAY R ERMEEAM N E S IR TR . BAERMEFR . Hf, & UITHEE
PSR, QAMNMIRIE, O = (01,00,...,0,) WM EBFHIX G, EfnRRmSHEE -
ETMEN = E-WEN B, FEGIFHTFEIIP = (p1,p2, .., o) EALEEAX,, RKE
BN R B AR SE Rprompt(E A SR A X, - BIRETI— 1% EG = (V,E), EFVHMES
BRFEET SRR MG, EERMTIES B IRMEENE RN, M HEGIF%
TFIIP = (p1,p2,- .., pe) VERNBEIAX,, X RQF & G & AR /Rprompt /E h i
AXio BFRBEEMERMBRI,G,Q) — (A R), HHARKRER, RERERE. RANHHEE
R A, REEGHIFE BY T 2 &3 HAF & H IR -

NG T 51 -
>
[R%: XFRE
“what are personl, person3 and Context: person holding cup;

peront, dong? e e . <k o[BS SAHETE

: eup
ing table behind iy, 4Rk
h

ing handbag;

= = person wearing tie.
ﬁﬁlyg‘% =E —» Question: what are personl
“person, cup, chair, handbag, |§|{Eﬁi§ and person3, and person6
tie, dining table” doing?
= — I3

XFRE =28 N N —
Create a scene graph based on an image —
Fhat mc.ludcs multiple objects. Your task Em ﬁﬁg: @g_'. jEﬂ
is to identify the key elements and “person holding cup;
relationships between these objects in =% > o 7 I _—
the image, as well as their spatial person sitting in chair; Y g . g )
arrangement  within the scene .. person holding handbag; Because: they are sitting at a table
Objects: person cup; ... cup on dining table... ... ® and have drinks on the table.”

/

Figure 2: SGEVLIEZRAILEH I « IZHELR ESCIRTE B R AVHN T s M ik sem L pli i - R
Ja, SEaEMER, A RATa TR B E AR -
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3.1 MHBFETEE

HTARAE SRR CABESHEE, TERAMHERSRER, BHASTRH T —fMET
BCSLER R TR Oy R SRR M SRR T - N T AR RHAE T R
e, FEABEENREMLEE, FAEHCLIPEA! (Radford et al., 2021) K E5FN T FF3)
WIthP = (p1,p2,. .., pm IENREIAX,, FEERH— DS 2R H R8I 5 SO A R #IRE
JRYERE, B SCONMRIEEMEH, - 8E, 8K BB R ARG 1L o i A A0 ST A i
NIATIAS RS S IR A5 S RS ISR A = HL -

H; = TextEncoder(X}), (1)
H, = Wy - X,, st. X, =CLIP(I), (2)
H, = Attention (H{WQ, H,WX HWV), (3)

He, XABEZEmEHSM ;A DEREE, 5K ZREHA 8 E [ E M E [
2, W WK, WVYRIW, 3 AIF R 23] 55 .

Oy T A A R TR SRR (O SOAE GBI RE S, FATSIAN T —FR TEALH] (Zhang et
al., 2023)F BIFEP D AFIFIRAS o BIE, X ERERER M EHA SRR 2 7 & H A R IR
FE LT P . %, MRS EREERARESRZEMEMR, Hilidsigmold MEGTH
HITTEZEN - &da, RS EESERE M EHAM SR E FEH BRI 2 [
EH;. SRR LRI

A = Sigmoid (W - Hy ® W, - Hy) , (4)

He=(1-))-H + A H,, (5)
W HIW, PRI F RS RIS 5 BETRZ B HAE ARSI G A S 5 5 A 1)1)I125 5 13 .

3.2 FEMNEEBENZREEAER

TAL EAR BRI 5 B A B F Visual Genome (VG) #(#E% (Krishna et al., 2017)# 7
. AVGEIRET, 8- RKERESAFRHEENTRE, MiXL 5 E PN REERDE
HEIANE o« E—MREPAFIF, Fral/NORFR, W0 “hair” F “finger”, JEH &6 & HERE)KRE
B, FEERERNZFEPRREREERD . MK REFEESI S RTNEL AR
B, TEHENT RS B OCHERIMER « B, O TRIMERIIZRAER, BATH VCEIESE#ET T —E
FEFEBOIRTE R o« IRIE A A3 5 B = oA A T8 SR R X SR AP 2 RN R 5O R Y
B R BETHET . HREERIS0 TSR - X7 R C 28 A LAFESRE RER 3 B AT &
HERHBRA 2 E R BB =TT4H -

T REE S RA T A eSS R B HAR B R, B, 8 TIIGREIRE T
M EEERGREAREESN . FNIAEHG R P& DN FES SR BEBIRE R -
B2, T Bk BRI 5 e A [R] 4 BN GO BT AT RCR AR TR B 8 P BT f 3
WEEAHRRNESRE—NFT . Bl HRPHFELES D “person” WG, FFAAHINFE X
H“person0”, HINHIXZE X “personl”, HLURME - RN, FATHMA T AT EE R
R R, ME(E1E, None, FiB) FI=J0H, PAYIGRE NG TERFF RAVHE L -

BARRYL, ff FHE T Transformer (Vaswani et al., 2017)FIAKZE S BAIFLAN-T5 (Chung
et al., 2022)/ENETEA, ©R— i gs-EiD 28284 - 222 Vision Transformer (Dosovitskiy
et al., 2021; Liu et al., 2021)7E 1 5 SRR DI B2 &, Fedl 1 H 203 VIR A CLIP AL 7 $2 B 1A
BN T FIE R A - SRR R R B EE N RN 7 B = THFIG =
{suby obji rely; ... ;subs obj, rely}y, HFoRIR=JTTHMEE - IHFET IR THLT 1= E
RN RIZIE X, = {suby obj1; suby objo; ... ;suby obj, HITEZAI RSN - T BERSH| A
REE SR ERFESWRE T, TATME T UK 7R “Create a scene graph based on an image
that includes multiple objects. The task is to identify the key elements and relationships between
these objects in the image, as well as their spatial arrangement within the scene. Objects:{X,}
Scene:” « INJEFF UARRNE N AKX, EBINT FIWERMERAX,, Zad 53177 AR
SR AR5 A BN N H R B G -
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BT R E R 20— MFFIEIFFSIR), B, RS AR E N A B E BRI =
BESEMIEEER

L

Lsg=— ZlogP(gl | 9<1, Xt; Xy ), (6)
I

He g BN ERRIHE, X B SN RELBRNX SRR, X BRI -
3.3 MHIES HIRMEHEE R

FEM W IE S HIREENE, MiiEs BRIESEE (VL-NLE) ) H P& %4
XF LAY EE, BAERREW A B R R EAEE . v TR R A — B, FA]
BEXWMANBERAESEHN—A, BRI £ EEMAER . BRI, B HE
TTransformer (Vaswani et al., 2017)f) KA T BFLAN-T5 (Chung et al., 2022){EH
FFHEA . FHCAER: “Context:{G} Question:{Q}YTEN L AEFAX,. HH, G =
{suby obji rely; ... ;sub, obj, rel,}TANRFEFEI2THAERMYRE=ZTTHFF . HEQFR
TAQ = {q1,q2,--- sqn}, hREAFBBKE - S TMEEAX,, FAEHSHEY R BN
FEFICLIPEGAN T 5, HE 3.1 BB ER A TN SE TSRS -

TEEERE, EYREERNEZE, BMEGRBEEE—MENAH— RS =TH
ERLHI R E - R, HEAEFTE R = JuEE R R, B =TT E A SO A O AR IR IR
EFE R, T EATRELGI ABIME S, SHEFERGR S - Hitk, 5 7 IR A B VR AT & 3
HERR, TRkl S REERN = TTHEREE . RICKH T —FETEEREFETE: TR
RERIAIER R R EG, TS 2R CLIPE R T B & D = Jn B M ER KX A bR i
WHLES - WG ZERTEF, Gor8esRsEUERE, RRENEFEEGY
Fo BN AEFESERE—THE, RENEFEETHFEEFEERHEFESIN=T0
Ho P BREEESSZH/NTEER, FAMRELEETH =JcH, BERAREERN
1k

[FRF, FATRF RS P R EZEFEEE DL “{ A} Because:{ RY FIEXAEIEN(Q — AR)E

RCHIIIZRPRTE - ZRBIVL-NLERRIR R EXLEE TP FHES: (Q — AMQA — R),
AT A A3 T AE R B SCAR SRR IR - BB R, X T FHESQ — A) (Bl AR,
AERLEZ) 1% E “Context:{G} Question:{Q} Answer:” B AR “Answer:{ A} FIEAE R
T T FIESQA —» R) (Rl AREMEE, £f#HEHE) | "KE T “Context:{G}
Question:{Q} Answer:{A} Because:” ] ¥ A F1 “Explanation:{ R} ) EE R M 2 - H
E%: AFIRSY H) R AL AL A B E AN E AR RE - B, VISR AP A AL B SR 1€ S0 LU B AE X
TR -

I
Ly =—) log P (yi|y<i, Xi; Xv) (7)
%

Hrf, g 2RI, XoRE & REQMZ REGHIAREIN, X, FRMEHA -
4 SERERE
4.1 LRGN H R
T VRAERA TR ABRAELR, TS DU AL AT I
e e-UG (Kayser et al., 2021): e-UGRGPT-25UNITERSS &, i Faster R-CNNZRE X 35,
AL RFAE , KO B RAE SR AD A St N\ o 3 3 K AR, X 3 1] ] A ik A\ T 8 SR
AR S, HFFHUNITERA - R U NS RGP T-2 -
e OFA-X (Pliister et al., 2022): OFA-X¥OFA (Wang et al., 2022a)IBERI(EH £ T, T
& —PIFRIEE A D 25 AR 15 88 TransformerZ8 A8 o ZA TR A (m) AN DU AR RS BE, ARYE
R o — -2 T D 4 1 B T RETAE e 18 TE R 8 SR DR -
e NLX-GPT (Sammani et al., 2022): NLX-GPT/&—M4nfidss- DAl mxf g7

G Lo T ARG TR OGP T-24H 5%« B JefE M BAREESS LHUISRIG W IGPT-2,
IEFEVL-NLEEIESE L TH0A -

o =ZlEPEEES RS E, %84?—2@?\7ﬁ. KIE, HE, 20245E7H25HE28H o
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e UMAE (Whitehouse et al., 2023): UMAERFETOFARR . HZ MEGRERIT T HNM
FISCARSER, HAEVL-NLEAESS LT 2551114 -

4.2 FNIFERR

ATV E R RER R E, FEE TR E S F IR AR RE, Bl
RN B AR BRI i 18 5 H R R AR AR RLFR R T4, (Ozsoy et al., 2023; Yu et al.,
2021) -

T EMNEGEEDRBREMR,. BIMNRARBAZ AW HE R (Heuristic Tree
Search, HTS) (OZsoy et al., 2023)KIFME AR E, ZHEHATHEBRZANESEEH
IRECE B 25050 M B, AR LIFIIEREI - FATE LR T 85 FInes
JFH R s, SRR R XA E T f R Bk B B R@50F1100 -

T ES HIRMEEAR, RARH T ARMIEMSITE, B85 8shFEME AL
WAL . EEFEM T, FATER T BRES ERBIFENTESR: BLEU (Papineni et al.,
2002), METEOR (Banerjee and Lavie, 2005), ROUGE-L (Lin, 2004), CIDEr (Vedantam et
al., 2015), SPICE (Anderson et al., 2016)fIBERTScore F1 (Zhang et al., 2020)- [[]Ff,
IAEF Te-VILFEFR (Kayser et al., 2021)#F7 M - e-VILIEAREHSy, SpFISoE M, 4 HI4L
FAESHERE, ngramZE & 7, DLKE S (SPFISpRIsEM) - Spiilid it EROUGE-
L, METEOR, CIDEr, SPICEM&i4MIBERTScore F1HI VAR FHEGEIH . H T 52 HiHY
TAE (Yu et al., 2021; Whitehouse et al., 2023; Sammani et al., 2022; Pliister et al., 2022))
TEM R RE R AT b, FRATT R A ot I8 e A A it SR R VAL F A 1B B p PR e - BV
PR, KA T0.928BERTscore S {E R AW [F1 2 4> B IEFHYE: BERTscorellkT0.92/[EZ
PWIN R REIRA), TIEE0.920 B EHIN AR IERPK - i, 238 E N EZ#IA R & E
WRE, FFat— DA AR o o, AT T AL, TS ZEETIE (Kayser
et al., 2021)FH A FEHLAA IR k300 & RIEF RG], R E 77 E M “yes”, “weak
yes”, “weak no” fl“no” FEEE— MER MR T RENS MRS M2 A0 25 5 -

4.3 ERBHPEE

FESEEE A, FATE A IR FCLIPRE TR+ T Fe g VB s A, TN 4502
FIFLAN-T5-large! FIZ ORI R . FET s B AR B, FoA 1 H RN ASEIHLIR KN
SRR HGERS NI - EMIES FIREEA RN B, Bl 1 B R/ N 16 BIREIR R/ IN) IR
B HERAN IR - EWADBTEF, #FHAdamWLILES (Loshchilov and Hutter, 2019)&i/l|
GRS REEE N be>, G DES IR E NIk o 145 IR A &2 0 5k i
T—IR3SE, ORI BRI T SESI7ESSKNVIDIA RTX 3090 24GbiE + AT -

B | AFUE | R@50 RQ@100

SGTR v 30.38  34.85
pPix2sG | X 2481  26.66
ours X 25.93  43.61

Table 1: Visual GenomeZ{#E£E I A7 & KA i AER QK ¥ b5 I A SLIG 45 5 .

5 LRSI
5.1 BRI RER

SREHHFEERBERAR, AIFRHOTERAT EMEBE, RIAEMD FAE
FERNMVERR - FIb, BATOCR AR Z SRR 9 BTN, 2R WR1ET
7~ o SGTR (Li et al., 2022)5& — &G 514 T 8% 2 i 0057 2 B A& SRR, © 50 3 I =5 4
TRAEIA T S B ERWA T R, AR 0 FA A EY A - Pix2SG (Ozsoy et al,
2023)% i 742 H AT ME— AT AL B BOE TR MR EERAER . TR TPix2Seq® T

Yhttps://github.com/jianjieluo/OpenAI-CLIP-Feature
"https://huggingface.co/google/flan-t5-large
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£% (Chen et al., 2022), X2 —FHEEM Y ARLINESS FoR 0 72 T 0 AR AR o SEA 4,
KU, SGEVLERGiM7 s FIAEREIIMLL, fEBERQ100 LG BERRTT . MAELTMER
BHNE T, AR E 7 A ST /ERQ50FIR 100_E #RRE S T Pix2S G « X SR AR K
TR A IRZE S LS R RE B8 T 1RTT, FFREB A RUhIRR SR 1)
ISEIVPES SIS

5.2 MRESFIRERFSSRSR
FATHAFEVCR, VQA-XFe-SNLI-VE= AT RS F 31T T 5558, 5T 17
T, SRINFTR . N HEFRIEAFEGEE 5 BT R T

5.2.1 VCREIEEMTLRLER

WIEF2T T, AN —ST/E (Flile-UG, OFA-XFINLX-GPT) fEVCREUIEE FFEI
H T A BIPERE o A TEBLEUFISPICEX FE fn-gram¥8 br L1505 AK, 38 B X LA 7 A pl 1)
A FEMSREMILAFE—EEE . 5XEEREL, UMAERERERE THEIMEERT, &
FERBLEU-4\6.6%3& M 2113.4%, RILH T HEafa) 74 —20E . R, SHAMEARMEL,
BIESTHEIR LR TR T KE10%, 32 B EAE plsd A ER P E AR AR R R -

AR FITTES SERT O TAEM LIS T EZ08RA - Bk, WA THREMRLE,
B ZEMETEOR ~ ROUGE-L ~ CIDErFfIBERTScore 43 #3A % 720.9~ 34.9+ 57.5F190.1H97%
gy, M T BRI R, XEWRE DR BRI RA SR E] Bk R B TR AE LS R
AR U HEAEUT R . BN, fFe-VILIEFR L, SGEVLIESoMSE 5 BIEUE T 28.3F145.6 15
B, RS R R RE S A B T S A

5.2.2 VQA-XEIEENLKLER

FEVQA-XEHESE SIS B an# 2078 « SGEVLEn-gram FlFEFRFBERT ScorefE#7 I
BUS T E 98 . B, METEORMISPICES S T &m0 E, 4051 824.08124.3, F
TESp B b BRI, B3| 750.6. (H2&, HTVQA-XEESE 2 M rE Z R A+
KERE GRS R EEr 7=V |, MR En TARKEE K, FEinEEn
HEHSRE, XS RESECEN B R . FICESS R A SR T EEA B Fe e DR T 4L
FHiE . (BENGEEEERIAE, SGEVLIREIH T BIFHIRCR -

5.2.3 e-SNLI-VEEIEEH)SLR 55 R

e-SNLI-VEZ{#E 6 b 0L I8 45 Rt RIE R BH T Fo 142 H BOHEZE A0E 3001 - IR¥E K2R 145
R, AR BT EETE R L EBSE TR S5, KR EMETEORFIROUGE-L4
fEtn Lo Beoh, SERETAEMEL, BANIPITEELGZEEE 5 So LSEM T7%0I5EH - Xt —PHiE
SETHEARHAERREBIEEEMTZRYRXRREE, ERFEYREBENERE .

5.2.4  ANTiF

HT EF GBS FIOREE AR E, AN EE YL T R 9 &
i BERT Scoreid i F1 R 24 13 8 A M e A AT 7 N TV o RN 3 75 ZEAR I A2 B A HE 2
BEAEIEEZ, M“yes”, “weak yes”, “weak no”Fl“no” PU- -1 H &t & — RG] # AT 1R -
PR 25 RN L3P R o RS IR AOREFI 5 63. 1% 5 (51 BT TR 4 WA AR I M UE RA R
BT &R, RESARMMEG AR LA SR TN AR o XM ALIA
HIBIAE, HRER IEERIE R AT & F IR E G BEMR . MERZST LIEAEFF, “weak
no” il “weak yes” B ELE L T HEK: | THEGE R “no” B ELBIRIRE /)N, X EBHAERIZERFELIE
WERIIEOL T, MR R ERINRES IR — & BT e 1k -

5.3 {HELSEE
5.3.1  RlE AN E AL R AL

HATHEAT 7 IH R SE 5 LU T MR R AN R B AR AL AR - SR R4 R o B
1, DETR (Carion et al., 2020)7& — /> T H br& M 49 i 2 i B9 £ T Transformer )
Ao CLIPH T2 AR AN T FP A AE AN & R AL - AT LR B, MH T+ T 551 4
fiE, DETRAE X 5P E R B 8 MRMAEE . M4 RS A | R E R H 5 A A
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‘ e-ViL Scores ‘ n-gram Scores ‘

VCR | So Sr Sp | Bl B2 B3 B4 M RL C S | BS
e-UG 193 698 276 | 207 116 6.9 43 11.8 225 327 12,6 | 79.0
OFA-Xvycr 23.0 71.2 324 | 245 144 9.1 6.1 122 251 485 188 | 79.8
OFA-Xyr 192 620 309 | 223 13.0 8.0 52 113 243 446 178 | 79.3
NLX-GPT - - 32.6 | 247 150 9.6 6.6 122 264 469 18.8 | 80.3
UMAEvcr 225 56.6 39.8 - - - 123 16.7 28,9 482 27.4| 81.8
UMAEyT 228 56.6 402|314 229 176 13.4 175 295 473 26.5 | 81.9
SGEVL(ours) | 26.1 61.9 45.3 | 35.7 24.2 17.3 129 20.7 34.5 55.6 27.4|894
VQA-X

e-UG 36.4 80.5 453 | 57.3 427 314 232 221 457 741 20.1 | 87.0
OFA-Xy 45.5 92.6 492 | 640 494 37.6 28.6 23.1 51.0 1102 22.6 | 86.8
NLX-GPT 40.6 83.0 49.0 | 64.2 49.5 37.6 285 231 51.5 110.6 22.1 | 86.9
UMAEMT 31,5 776 406 | 475 314 214 146 202 351 503 19.1 | 854

SGEVL(ours) | 43.5 87.5 49.8 |64.2 48.6 364 27.0 23.9 448 103.8 23.1 | 86.7
e-SNLI-VE

e-UG 36.0 79.5 453 | 301 199 137 9.6 19.6 27.8 8.9 34,5 | 81.7
OFA-XyT 35.6 789 451 | 324 218 152 108 179 314 1082 32.8 | 804
NLX-GPT 346 739 469 | 370 253 179 127 188 342 117.4 33.6 | 80.8

SGEVL(ours) | 41.7 739 56.5|39.8 27.5 17.9 12.8 249 39.7 114.7 43.9 | 89.3

Table 2: VCR, VQA-XFle-SNLI-VEEFEEE A IEIFEMLESR . B, M, R-L, C, SFIBS% 7l
#FRBLEU, METEOR, ROUGE-L, CIDEr, SPICEFIBERTScore F1. &% NFrJVCRZE
TRZEBNZEVCREFEE LIk, MMTHRRIZRT 50 2551145 -

‘ No Weak No Weak Yes Yes

TS | 5.4% 5.2% 26.3%  63.1%
TR | 9.5% 29.6% 29.1%  31.8%

Table 3: AT PSSR - “d i85 2R 0O [B1E IE R R EAT B AR BRI E - o BRI 2%
71 RIS B 91 P B AT AR

B o BATANX EERF NERIE RFAERE RS, BTEEZRNNEHRSETEENE
K, TN T IR AT DU KBE SRR AL [Rln, BB E .. -

0T ROEBA SRR S LH A AR, B A A S A S VLS AT Tt — 2
o, HEE RSN T AT . HA, “w/o D"FRTINATHRE, RINABEGFIES
Al ELH - SRR E R, MIREASHIR G B2 MR T4R, APl T AR -

5.3.2 EFAFE KI5 sk B {E

BN RN AR 137 57 B 7 iRt AT T IR R SRS - S5 EORAERe - FTLIMERE], HH
(ECE M0.80F, 5 v FIAE R AT LUA S| B LRI RE - 98T, = BIERFREER &R, 5
R T REES, EERTAERZRERKE . Ak, RO RER”R2SE R
EREIALE, MIRHELFRERENGRER SERS RN, XERR R (R AR

MBFAE | 4% | RA20 R@50 R@100

DETR (100, 256) | 10.07 26.00 43.39
CLIPgopar | (1,512) | 639 1582  27.56
CLIPaicn | (49, 2048) | 10.92 2593  43.61

Table 4: 1# FHAFERL 5 AFEE ATE Visual GenomeE g5 1737 5= A BRI TE Rl SELS -
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| So Sr Sg | Bl B4 R-L BS

SGEVL (w/o I) | 13.7 433 317|279 56 250 77.8
SGEVL 26.1 619 453|357 12.9 345 89.4

Table 5: 1EAFA AITE B SCIG L5 R

Fi% | BT B2 B3 B4 M RL C S BS
SGEVL (w/o #&K) | 35.3 238 169 125 20.7 34.5 53.7 26.8 90.0
SGEVL (w/ 0.7) 354 237 168 123 20.0 33.6 498 265 89.8
SGEVL (w/ 0.8) 35.7 24.2 17.3 12.9 20.7 34.5 55.6 27.4 90.0
SGEVL (w/ 0.9) 353 23.8 169 124 20.0 33.8 50.6 26.5 88.5
SGEVL (w/ 1.0) 349 229 162 11.7 198 338 499 264 886

Table 6: {3 FH AN [R5 &1 7 158 1 (EL O TH A SR 56 -

: what are person0 and person2 about to enter? 1% =MHE: book on bookcase; person standing
/ g | next to chair; person in chair.

[O]E +3EIE: they are about to enter a library.
Because: they are walking towards a bookcase
that has a lot of books.

#R%: person0 and person2 are about to enter a
library. Because: person0 and person2 are
approaching an area filled with books.

1#=[E: person has tie; badge on uniform;
person holding book; person next to chair; book
on chair; person in uniform.

[O]E +3EE: she is a police officer.
Because: she is wearing a badge on her uniform.

5% she is a police officer.
Because: she is wearing a police uniform.

(®)
Figure 3: SGEVLZEVCREFESE b 1IZRHB 54T -

B AR R ERREN KR E AR, Rk EmRRS R EETRAEEN S
HE . Fit, RIEEERATOEH0.81F )y H 2 K% B (H -

5.4 A4S

FATRER D FEFIEAT AT AL AT T 408, DI BT HE B0 U7 ¥ — 4> BEINTE M B A KA -
FATEVORE R & L E’]T%’M&F%QD BI3F R - AILLER], £ K Eﬁéﬂﬂﬁ%bﬂ%
ZIEFFEA R RRETERE - ZEE3G)BIFFH, AEREI“book on bookcase” #E i T iX & —
B RIEMZ s n gett, HEEERIERM N A T iX 1 =JHAE R T “they are about to enter a
library. Because: they are walking towards a bookcase that has a lot of books” - 4= A HHEFRRE
MR S B R IR O, BES IR LSS R, R RIE A BT %’”ﬁﬁﬁ@ﬁ# EI3(b)H
BRI A, FEFRARTYE A ALY “person has tie” Fl“person in uniform” =JT4H, 5 BhHEH
TRV R T —> 5 KPR L2 1) DL BC PR P RS

6 4w

ARILEEWI T AR AT A oV S R R B R ) AR o R RAE R AR
REE SRR Z WG R R AR B’J REFARIAIL, AT T — 3 5 R 5 ) O R R AR R
XA R AHESE R TN B S B35 B A R o 15 5 HREE A Al BB B2 1L
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PESE L RYSER R AU T A 5 B T IR R L BCP UG T S A 0RCR B T AU T A
FrE s B E B T e B, Mﬁﬁ@ﬁ%ﬁﬁﬂ%ﬁiﬁlﬁlﬁﬂwﬁﬁﬁﬂé AL, AR3E
OO NIRRT T VAR, DUSIEREZR s N BRI - ARSI RS, FATRR
RERHEPMN R AERIZHE AL, FInasEir %ETEEEHJJ

7 B

% Bt 55 T x H R B2 & 4 (62106105) ~ CCF-H & fn &R H & (CCF-
Baidu202307) + CCF-& 1 KA £ 4 (CCF-Zhipu202315) ~ r‘ﬁaﬂn ﬁn%j:%ﬂﬁﬁ)i‘ B e
(YQR21022) %Dﬁamﬁzm%jt*‘:‘/f RETHEF B B3R -

22 SCHk
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