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Three event Relation Inference
i A

True: First, Anne cooked a meal in her kitchen. Second, Anne made a call on her
phone. Third, Anne protected her hands with a towel to hold the pot.

False: First, Anne made a call on her phone. Second, Anne protected her hands
with a towel to hold the pot. Third, Anne cooked a mealin her kitchen.

Image Ordering
Image b Image ¢

Two-event Relation Inference|
2 Image 3 Image 4

True: Eddy opened the door of the house after Rody waved to Eddy from his green
four-wheel bike.
False: Rody waved to Eddy from his green four-wheel bike after Eddy opened the

door of the house.
Sentence Ordering]
Image 2 Image 3 Image 4

Sentence a: On the last day of our trip, Grandpa teaches the little boy some
swimming tricks.

Sentence b: Grandpa is turning the hot dogs. On low flame, he says, "Dinner will be
readyin an hour."

Sentence c: Hot marshmallows are fun to eat.

Sentence d: Mom, Dad, and the little boy are getting the fire started.

Sentence e: The kangaroos are amazing. The little boy tries to pet one, but it jumps
and runs away.

Answer: Sentence d -> Sentence b -> Sentence e -> Sentence ¢ -> Sentence a

Figure 1: TempVS FEUEM o T2 M A BTG 1. BN G T7E 22 hfifit.

Fred leaned in the doorway while talking.

Wilma was sitting in the living room, crocheting something pink.
Fred put water in his yard.

A purple elephant drank from a pool in the yard.

The man with the purple shirt got wet in the lawn chair.

Answer: Image d -> Image e -> Image ¢ -> Image a->Image b

2 MBI FIR st IRlE B R AT B
ZRERRE B RELEFREA (LLMs) 3 TempVsS JEdEIA

RERE (2222) HESh T 2B LLMs B A%, iX
ﬁbi‘%ﬁéﬂﬂj‘&iﬁﬁmﬂiﬂiﬁu AR %

%&T~Aumﬁmﬁﬁ~A$ﬁﬁﬂ ﬁ%
PERIAEVF 2 R U545 H 1 IR
A, XA 3 BT BERT ZRAU 4044
(?) o BRI AR Tl %k MLLMs PAf# A
ZHT ER -SURER SRR N R (2222)
L P AT BGRB8 w22 =2 ek ) 56
RAIEE AR DR -

ZRMGIEENNR 2 RGP AR T B2 SRR
A (MLLMs) B, - f R 2 g E 1% 2
% E (?) . i NLVR2 (?) . BLINK (?)
. SEED-Bench-2 (?) . Mantis-Eval (?) A1 MMT-
Bench (?) Z RWIEMEMTE T — 02 BB AT
%, HEAET VAT H B 22 R AR R AR A
AL RE J7 . DEMON (?) $#4ii MLLMs [1]
BURTE S IRBERE /1. Mementos (?) EFERN A
1 252 AR AE B IP) 5 3R P SCAS B 6 4 F AT
ZJ4% . MileBench (?) $E4 MLLMs f£ K FF ¢
H M fE. MIBench (?) £ £ K15 454
FESEH A AT B R 3024 o MLLM )6
MuirBench (?) &—A~HAG 7R 0] 3] &5 18 0 11
g2 RG MR, AT MLLMs 15
EEPE . MMIU (2) A8 il A, 55 2 Fh
ZRBTEM KR, FA1#2E T TempVs, X
FE AL MG 75 v ) 22 sk ) L A AT
PRSI SRR, Bk Bk
T A B B LG MU 7 YR HE R Bt SCACHN

TempV'S 3 izt A 11 8] IR [F] % 8 A SCA
5 FUR 51 DL 4 Py 2 1) 3 — 2
O VAV S 2R IR g A0 B IS ) 5% R BE . A

B, FATEIE T =AFEME (MT): gk
AR, AT HEP AIERHR T . BeAh, ST

FUARLTR (149 PRI X2 F T S 1) FHRLARE A P s S o
Y LA, PRI T AR B TR Y
EHIEL (GT) (82?). FATHE 32 @R T
TempV'S HEUET55 1R RERN G 1T 5 -
TempVS J& M BLA HIRFENG 7515 SR TE
HHSCF RO B AR A Y . T SO
TEANT 2R _ERTREAR AR, FRATEEH T 5%
o B R AR AR SO, DA RH S0 AR
FEHRLFFACBLA SC (FRATHE §3.2 HPfiik
TRXAWERE) . TR, HATE—4H n Bk
PR 2 R R 251 S L AR Y./ 1 FH SCF
PASHEICH i s A -

S = [(Il,Cl,El), (IQ,CQ,EQ), cey

, Hoh I FoRE kB, O R HRBRAY RS
VIS, By W S Ut iy Gl ad st
WISC7RiR) -

3.1 REREGAAE A

MT1: o5 el MT1 3@ B8 751 RS
A IR S DA AR IR X 2R i 1) 0 e LR . S
ATE 1 B A AR (40 after 5 before ), B
T /) B4 2R TR G BR it b s =R 2 T B4 s )

(In, Cn, En)],

www.xueshuxiangzi.com



Statement Template (¢ < j < k in image sequence)
Pos: E; after E; Neg: E; after E;
Pos: E; before E; Neg: E; before E;
Pos: Ej;. Earlier, E;  Neg: Ej. Ealier, E;
Pos: E;. Then, E; Neg: E;. Then, E;
Pos: E;. E;. Neg: ;. E;.

Pos: E; before E;, and after that, E},
Neg: Ey before E;, and after that, I;

Pos: E;. Later, E/; .Finally, E.
Neg: Ej;. Later, E; .Finally, Ey.

Pos: First, ;. Second, E;.Third, E}.
Neg: First, E;. Second, Ej),.Third, E;.

Pos: Ei. Ej. Ek. Neg: Ek. Ej. Ei.

Two-event

Three-event
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MT1 MT1 MT2 MT2

(two)  (three) (event) (caption) MT3
FlintstonesSV | 2,104 916 501 485 565
PororoSV 864 172 320 326 395
VWP 850 208 274 256 316
VIST 3,742 830 708 551 809
TempVS \ 7,560 2,126 1,803 1,618 2,085
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Two-event Relation (MT1) _Three-cven
GT, MT MTIGT, GT, MT MTIGT, GT, MT

Random 4 50 06 50 0032 20

DeepSeck-v12 3B 208 497 497 10.5 49.8 50.6 08 195
16B 142 431 422 67 444 444 04 157

InternVL2.5 26B 460 57.1 584 396 584 60.2 102 567
26B-MPO 513 603 621 460 621 647 126 69.9

788 516 542 553 473 568 570 136 67.0

78B-MPO 588 585 599 565 6l4 62.6 184 798

Janus-Pro 1B 27 483 481 07 465 426 00 186

7B 43 351 34.1 04 329 393 00 17.1

LLaVA-NeXTInterleave ~ 0.5B 2.5 498 478 02 504 50.0 00 207
7B 130 516 524 72501 49.8 03 251

LLaVA-OneVision-ov 05B 86 453 455 29 481 476 01 188
7B 328 560 580 260 57.5 59.8 45 442

2B 464 593 621 405 615 635 98 652

LLaVA-NeXT-Video 7B 58 460 460 14 449 47.0 00 190
348 65 585 584 16 595 576 01 318

7B 87 547 561 21 560 617 02 342

8B 122 519 533 41 520 516 01 222

isi 34B 40 490 477 08 488 483 00 231
Qwen?2-VL-Instruct 7B 324 540 554 212 536 553 34 425
72B 317 540 564 206 556 60.6 37 463

GPT-40 APL 603 583  60.1 570 64.5 66.4 186 534

Relation (MT1) _Sentence Ordering - event (MT2) _Sentence Ordering -

MTIGT ¢ GT; MT

caption (MT2) Image Ordering - event (MT3) Image Ordering - caption (MT3)
MTIGT , MT MTIGT , MT MTIGT ,
0032 20 20 20

250 15 182 17.9 204 429 207 12.5
143 06 17.1 182 16.6 00 155 00
736 3.1 63.0 76.9 267 273 317 359
90.8 170 769 873 344 397 395 437
849 185 711 839 311 40.0 385 47.1
96.6 259 863 96.4 410 488 538 69.7

- 0.1 198 0.0 225 0.1 23 0.0

00 153 - 209 - 210 -

- 00 207 - 202 - 208 -
16.7 04 270 0.0 209 16.7 200 22
0.0 01 184 0.0 19.4 1000 19.0 0.0
412 68 469 476 213 143 216 19.8
81.8 140 75.1 86.6 27.6 318 29.1 365

- 00 182 - 210 - 213 -

1000 00 334 - 19.8 - 200
66.7 02 353 50.0 19.5 0.1 19.0 -
00 02 208 0.0 186 0.0 19.2 500

- 00 254 - 192 - 183 -
64.6 44 446 613 23.1 204 246 359
643 50 551 70.0 265 473 28.1 474
539 286 615 553 226 235 230 235
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PEREZERH, XA DA T8 K MLLM 1 5 53
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& UL SO TB B 1_1&%%5&%{%:.
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JPERfRAAERRRE Sy [RIAE, T R R AT OLA
(DPO) il Y 4R 2L T (i 3 SFT [
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% HIIET Qwen2-VL) . ¥ MT1 Hr, FRATTIR
223 MT fl MTIGT 2 [iJ 25 . X R,
RS2 RRA MR TR N T 91 s — DX
IR, BATRT BE = BRSO SR [R] I
JPRIRE S . TS 2, 52N BE 1%t 3¢

#Image seqs Accuracy Fleiss’ kappa

Two-event Relation 60 82.5 0.728
Three-event Relation 60 81.6 0.689
Sentence Ordering (event) 40 81.2 0.751
Sentence Ordering (caption) 40 89.3 0.764
Image Ordering (event) 40 79.1 0.827
Image Ordering (caption) 40 71.9 0.742
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InternVL2.5-26B - 55.1
InternVL2.5-26B-MPO -/ 56.9
InternVL2.5-78B - 52.7 54.2 55.5

574
InternVL2.5-78B-MPO | 563

llava-interleave-7b - 50.9 51.8 52.5 52.0

58.7 60.5

R N T

llava-onevision-7b-ov - 52.3 56.8
lava-onevison-725-ov -JINEE N INECA T TR

LLava-NeXTideo-345 [N NI I IS

LongVA-7B- 543 54.7 55.0 55.7
Mantis-8B-ldefics2 - B2 52.1 52.4 53.0
Qwen2-VL-7B-Instruct - 52.6 54.0 55.3 55.8
Qwen2-VL-72B-Instruct - 52.0 54.3 55.6 56.3
P40 SESIN IE N N
Average- 543 56.2 _m
1 2 3 4

Distance between two events

Figure 2: 46/ 517 38 6 2 IRV R RBEBIHE
R ARILE S5 T

EFALH b, NSRS, Fleiss’ Kappa
() TEFTA IR T 0.68.

42 Lo br

W] IR F AT 2 AR L e PR
FERFNHE B 51 9 S5 2R A = 1 o6 R HEWTT 55
(MT1) HORFEZEBIA BRI . FRATE X A
1255 Wl H AR T HL RS (Table 5 ). FEEL
82 5 A B s R S R ip (23 0 Table 1
) FRATIE B AL AR b PR R I — 0
ST 3K ] BB AR B SR ) H st ] ) 4 )
HIFAAER B T EE SR R AE RN . il H A4 15
BUAEE T 55 R 2 B L 67 1 13 o e g
R RAEEFA TR e, “B 1 >
FERI “A” Fl “B” iy fioran, (AR
ST CE” BN . Ead g AT BT
FEAS, FRAT) TempVS ELUEN A Rb4E R T
MLLMs X} J R 262 22 (g n], $RAE T X H4H
A B PEBE 7 RS B PEA
BATEMER BB B A2 2 AT (A Hb
hZ 6 ) WMEIARCRIETE R I, PANHE
K (FHNHIH T30 ) a3, X eeh
IR FR] I TR 2 TR] ) SRR X AIAE T, i =
AR SRIE W, SCASH R N S R R A
WP AR T ., TR 28 1 29 WA
Ko BHIL, FATER T2 EEBU2 IR
24 ) A S LS PR Y (PR b As
) B, IR SERIRDRLER S . XS
AR PR AR 1B o AL AL O B 2 SOk T i 2
AR BUAHIER. . BTG T R ARAELGNRLEE 2 AR
SHEF TP —AEEEE, IEWIMRES
B TR 15 AT 58 X SR IR L R IS

WA-dE R Z B Figure 2 Ui 19542
F R A HMERAE S5 W HERAYE, B IR 751
R A 2 Y, HER MR R A

o JLP A AR A R B 484 T e RE AR A P i
Tho —J7M, nde rh R m i LA S FE w A
WoE X S —T5H, AT A
W PEMRZ RIEA T 0 Bass, Bl B To i
RO TT K B R Y 1 B o

B BEH s Chain-of-Thought (CoT, ? )
MR, e R A
A BB R 2 A R R HERR A IR, ARG
AR T Y HEPRAE Jy. AL, ] BE SR TR AR
BUFE TempVS RS RIHERE 4 g FRATMH
InternVL2.5-78B #1 GPT-40 47 CoT 5255, 1
AERRFILE 5% B 1. 4 Table 6 fii7R, CoT
TEA T RIEMEHET bk TR B m$em, (BAE
FX AR (MT1) EWcERR. XRH
B WEEAEH AT S LIg Ty, SR, AT B
CoT X4 X RMEFRTCH B . FRATTRFEIGTRA
BURTX 02 ZAT 55 W) B A 4 T L b ) HE B
JI R B R ok A

Statement: The King and his hunting party pursued the deer. Earlier, Anna sat with her
parents beneath a large oak tree.

internvL: True

LLavA-ov: True

@wen2-vL: False X

pT-40: False X

Statement: The King and his hunting party pursued the deer. Anna sat with her parents
beneath a large oak tree. Anna asked her parents where they were.

nternvL: True X

LLava-ov: False

@wenz-vL: False

&PT-40: False

Caption a: Eddy is using a screwdriver on a green frog toy.

Caption b: Loopy is walking to a house surrounded by snowed fields and trees.

Caption c: Eddy turns around and waves to Loopy. Rody, Eddy and Loopy are togetherin a
room.

Caption d: Loopy comes in with a basket. Loopy and Rody wave hands to each other.
Caption e: Loopy walks away and Crong and Pororo wave hands to loopy.

nternvi: Caption e -> Caption b -> Caption d -> Caption ¢ -> Caption a
LLavA-ov: Caption e -> Caption b -> Caption d -> Caption c -> Captiona
Gwen2-vL: Caption e -> Caption b -> Caption a -> Caption ¢ -> Caption d X
&PT-40: Caption e -> Caption b -> Caption d -> Caption c -> Caption a

Image b

Events: Fred drove in his car. Fred put the groceries on the fence. Fred stood in the doorway
with two bags of groceries. Fred emptied a bag of groceries on the table. Wilma stood in the
room and spoke to someone.

nternvL: Image ¢ -> Image e -> Image d -> Image a -> Image b

LLovA-Ov: Image e -> Image b -> Image ¢ -> Image a -> Image d X

@wen2-vL: Image a-> Image c -> Image d -> Image e -> Image b X

&PT-40: Image c-> Image e -> Image d -> Image a -> Image b

Figure 3: U~ B A R FE A MLLM £ TempVS |
B EPEZR .
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Tasks Models InternVL2.5-26B-MPO  InternVL2.5-78B-MPO llava-onevision-72b-ov  LLaVA-NeXT-Video-34B GPT-40 Top-5 Average
Statement Type ~ Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Both
after 59.9 62.9 70.7 49.1 714 50.6 77.9 37.1 56.2 1604 672 520 59.6
Two-event befgre 66.4 66.7 71.6 57.9 70.6 59.0 77.1 41.4 533 734 678 59.7 638
Relation earlier 70.8 47.0 74.3 36.8 74.1 41.5 85.9 28.8 69.1 385 748 385 56.7
then 65.5 59.3 73.3 44.8 71.3 50.0 86.4 352 61.0 63.1 715 505 61.0
implict 65.3 38.7 74.4 31.6 74.4 30.1 86.4 283 64.0 434 729 344 536
before/after 66.7 72.3 70.7 64.0 71.7 54.6 71.2 72.0 557 (782 65.1 672 662
Three-event first/second/third  55.2 70.4 65.4 67.5 76.5 459 68.4 64.1 50.4 789 604 655 63.0
Relation later/finally 75.2 56.3 87.5 325 77.4 52.8 100.0 0.1 69.4 683 79.8 43.1 615
implict 733 27.1 82.6 20.3 78.7 28.4 100.0 0.3 703 437 763 284 524

Table 5: TEWF RN =58 X RIERUESF o, A ) RIS IS IL B AR B HERR 1 -
REIG] . AR XFIE TR, B R HER 0 BN K S B

“POS” %%%IEWH) ﬁﬁ “Neg”

o Cor et A lwocor wear A MR R RIEAE 22 RGN R LA AN T b I
- 1 (¥ Y ARY ~ » N
oot ) | 3675 ov20 041 | erer  oam v BCPEAERGEAY, UMEASER . FRATEHX LR RS
Sentence Ordering (MT2) 71.09 85.42 +14.33 61.50 81.41 +19.91 ﬂiﬂéﬁ‘ﬂ:if?
Image Ordering (MT3) 38.49 47.54 +9.05 22.97 33.77 +10.80 jL °

TEAWITEH, FAVE 1B A AT EdE 4
PR SRS R BE S, BT EHA
FAEC A ERAC B . IR, FRA TRV
U3 PRI 8- e 20 1) i WL T E 2 52 RS 20
Ol ATHIRIFE RAFRAACFEZ A2
HHE, B ORAT & AR AR (e B T 078

Table 6: LA T/ 4EEE (CoT) MIHYRIALMERE.

& Pk Bl 5y B Figure 3 &R T U A4S A
AREEEWFEZHEESRIEF A
(MLLMs) 2z [6] 9 5§ & 1 %5 & M 45 R,

B InternVL2.5-78B-MPO. LLaVA-OneVision-

ov-72b, Qwen2-VL-Instruct-72B 1 GPT-40, i
— TR, M EIAR AR B S R A
T () FHEAMRIA L, BRI ERINS
FA I IER G (2) T2 IREERE ) 2=,
FEE AT G HEERG Q) XTI
HfRAR, SEGEEMINT HA TS B DA
Ko (4) AERS R HEPR TS B, XE DA DX A A (]

AR, Fra SR AN R O 3T T4
fRALEE, PARRIP S 5 B R B RA T 2 42
AT s 4 TR R AN PR AR 52 5 R LA I
PR . Bl 85T Letitia Parcalabescu #2 3
W Z N E A B ERHE, X HBIFRAT]
PR TR TAER B . FRATTEGS UU NLP /N
MW RFERI A NI SL g it B, A
AT T Fi S B AR R S A a2

HO]ES)a

TEASCH, TAMHR 7 —IUH R LAkt
A ELHE TempVS, TG ZHES. 400
Pl #2751 A MLLMs (i[RI ERRE J7 . FEXT 38
ANSERER MLLMs JEATIEAb S, AT A B2 Al
A 2830 A B ] ¢ 2R DA B AR 3 A K 4T
LB PR AR R HE S 3 I A T J 1 A7 TR M
XPTE G 2R PER R A 2 R Y 0 —
TR TR TAERIAT BRI 10 34T
(T 90 8 0 7 22 18 3 5t b 2 SR I ) 4
BRSS9 MLLM BT & A0 7 ook, i
TempVS Jyit— A5 M 7RI B IR

JIBRYE RYE IR 1A TE AT Y B
P BOARIGERNRSC, ERAIBA HRENIEE %R
BT PPl ) 2 S R IE S48 (MLLMs) 7
HANGrd e P 1 TempVS A 5 1 23
IR, T i AR5 4 2 T B ff e FH I R
PRrRAL (41 GPT-4o) , Fdit s Fnys Jert ]
RETES AN IR . 3 AT BB S BOM A $59  ili
BEAh, AR TS, PARRRESTAIL A
AR LA AR, REOG B 1 2 S L
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Fe ATy bR AT R A S Bl i BERTScore CLIP Similarity
(Wn¥E Table 7 7w ) BIREAS, DA AR precision recall  f1
. MEZF, BITAMREESE 0858078 FlintstonesSV - <098 <098  <0.96 <0.94

al ﬂéﬁﬁi@ﬁ] ’ﬁ? PororoSV <096 <096 <0.95 <0.90
o
VWP <0.98 <0.98 <0.97 <0.95
Base Form | Present Participle ~3rd Person Singular ~ Past Tense  Past Participle VIST <0.92 <0.92 <0.90 <0.88
wish wishing wishes wished wished
equal equaling equals equaled equaled
signify signifying signifies signified signified Table 8: )EH {Fﬁ*}% {},:E: EI/J*E ’fu é [ﬂﬁ
feel feeling feels felt felt
involve involving involves involved involved
sense sensing senses sensed sensed
sound sounding sounds sounded sounded
detest detesting detests detested detested ’TE‘Eﬂ: 094 HTJ‘ 9 -I/}\j\j 'ﬂ _J ZET*H {J E/J
want wanting wants wanted wanted
see seeing sees saw seen
forget forgetting forgets forgot forgot —
matter mattering matters mattered mattered . 1 ,EH 1: % Ey $ 14: E{J % 71_;
contain containing contains contained contained

st g ot ed e SRR P55 I - 2 T Y S B A T2
dislike disliking dislikes disliked disliked ] E/J):' {)\ HIJ %11/_‘] /\ﬁzlx B/J $:,f£,:,fm ., @J ﬁn

remember remembering remembers remembered  remembered
suppose supposing supposes supposed supposed ‘L’Efﬁ T /f‘l-‘ A }:‘%‘ )H]J EE AI &ﬁg%‘ '%" B&I = ﬁﬂ(
resemble resembling resembles resembled resembled

think thinking thinks thou_g}; thou_gl;t 4] ﬁj{%/ﬁxﬂg . MR EOE S AL SN AR
env. envyin, envies envie envie

depind depe:diig depends depended depended Z HIJ A “ ?xj\g): 7 j “ I }: v % Hj‘ I El] l%*%lj l_.
hate hating hates hated hated H‘I‘ ﬁ% {i*%@ ﬁg@g *Ejﬁj‘czﬁﬁm «T[-E Hiﬁ_z %{4: ?é /z%
know knowing knows knew known A
require requ%rinz requires required required ;fl: E frﬁlﬁlgylj /Eﬂ ?JI[)FU‘? .

love loving loves loved loved

appreciate appreciating appreciates appreciated  appreciated > A S O s " N = =
need needing needs needed needed ?‘Z‘/ﬂ] E ﬂé@ﬂ GPT 4 /\AJ?\A!ZEI ?‘% EP %EE;X%
concern concerning concerns concerned concerned /fﬁl: E]/\Jj%/j-\‘ ﬂn—F :

span spanning spans spanned spanned

appear appearing appears appeared appeared

owe owing owes owed owed

weigh weighing weighs weighed weighed 1 ] . 101 3

disagree disagreeing disagrees disagreed disagreed leen 4 Captlon' [the Orlglnal Captlon here]'
become becoming becomes became become Extract a single, concise and clear event
fear fearing fears feared feared . .

measure measuring measures measured measured sentence from the prOVIded Captlon. En-
possess possessing possesses possessed possessed 0

ke Jiking likes iked liked sure the returned sentence satisfies the fol-
look looking looks looked looked g g S a0

imagine imagining imagines imagined imagined 10W1ng criteria: (1) The sentence Should
mind minding minds minded minded contain the event itself without phrases
belong belonging belongs belonged belonged

loathe loathing loathes loathed loathed such as "the event is" or "event:". (2) If
lack lacking lacks lacked lacked . .
deserve deserving deserves deserved  deserved there are multiple events, extract only a sin-
mean meaning means meant meant .

promise promising promises promised promised gle maJor event. (3) The sentence must con-
believe believing believes believed believed . g

orefor oreforting efone orefomed  preformed tain only one clause with only one verb. (4)
cost costing costs costed costed The event should be expressed in simple
hope hoping hopes hoped hoped K

recognize recognizing recognizes recognized recognized past tense. (5) If no event is detected’ re-
include including includes included included , .

support supporting supports supported supported turn NO_EVENT 0

understand understanding understands understood understood

comprise comprising comprises comprised comprised

agree agreeing agrees agreed agreed

r?zlxlize re'alli;ing re'a}ize‘s re'allizzd relallizedd T Table 9 EP ?JZ 'ﬂ] }% aNy T‘!/I\éyj:}% ),:E:
seem seemingg seem; seemed seemed Q%Ejj\c]% IZI/I%J_‘??J H/Jéﬁil—[‘éiik)% o

hear hearing hears heard heard
doubt doubting doubts doubted doubted
consist consisting consists consisted consisted FlintstonesSV ~ PororoSV VWP VIST
smell smelling smells smelled smelled
Original image sequences 24,433 11,444 12,627 49,700
. —hag 2= No stative verbs 10,378 3,114 1,995 20,294
Table 7: #ESEIA I No starting pronoun 10,105 2952 914 12216
No similar text 3,092 1,952 815 2,906

MF AR B BA AR om0 55 66 22w
H a:ja/ﬂ ] l_kj‘,}\]:*ﬁ%%n Elu‘ﬂ T ﬁt/\iﬁjtﬁ No repetitive image sequences 633 535 498 1,880

Without No_EVENT 612 535 417 1292
W E T SCASRELRE R EMG AR URE R I, Final image sequences 565 25 316 809
Table 8 7. 401, 7% FlintstonesSV Ht, X Fl:gtle:ur:)azcearllf zfjjps 2104 864 850 3742

SCASKHBLEE , 2B SCA ) BERTScore Fi5Hf % Final three-event groups 916 172 208 830
Z 0.98, I HEMNIHW F1 ¥4
@?9@6?%&5%3; 1[]75?7%41151]25@“#1?%1? Table 9: ¥ id il A5 rh B A BRI KT 51 Bl

FUGHILLE , 45/ 1 CLIP A (DL 574

www.xueshuxiangzi.com



A NRRBLE

BAVEA T =AMEH T ANLELEBREE, 255
KR ZASFBATS5 . FE R AR A FHEF
MEGHETY . A THRS 5570 TRMES .
BATHEREA 6 0 LA TAE 55 BB A
nEIR S (U Figure 4 fif7R )« ULk, Figure 5
JBRT B 5 EFER R REAE, FAIIM
TempVS 32t I BEALIEESE T 280 /4~ MR 751,
I A BREE AR BEE TEASF A =
Bt MT1 9258 FH 558 W 30 A8, i Hoth
PN HEF AT 55 12 53845 58 K 20 A,
758 BRI 28 20 434, DABR AR ][] () 42
HE R R &% 5 5 35 1 FI = A S B
FATE L Prolific #1577 36 AhpE#E (18 4%
PE, 18 W), BE/NEEIR €17.1, AT
K ICE I B & A2 1 KREF A E

Task Introduction: Multi-event Relation Inference

In this task, you will evaluate the accuracy and consistency of textual
statements in relation to a given sequence of images. Your goal is to
determine whether the provided statement is fully supported by the
visual evidence presented in the images.

Each task will present you with:

« Asequence of images displayed from left to right in the timeline.
« Atextual statement describing an event or situation.

The key is to focus on whether the sequence of events described
in the text matches the order of events depicted in the image
sequence from left to right. If they are consistent, select True;
otherwise, select False.

You will see two examples of the tasks in the next page.

T

4 » 4
Fred  Bamey Wima Betty Pebbles  Dino State

image 1 image 2

Statement: Betty talked to Barney in a ballroom in front of a sign
advertising an awards show after Wilma angrily talked to an
unseen person outside.

Answer: True

Explanation: 'Betty talked to barney in a ballroom in front of a sign
advertising an awards show" is located in Image 3, 'Wilma angrily talked
to an unseen person outside' is located in Image 1, so itis True. Note
that Wilma is the woman with red hair, Betty is the woman with black
hair, Barney is the man with yellow hair.

Figure 4: A& TF RIS B AL 55 BE A AR Bl 1)
A 7l

Statement: Loopy held a badminton racket in his right hand. Then, Loopy Eddy and Rody played baseball in the evening.
O Fatse

- > £
% =

Following the text to give the correct order of the shuffled images: The
florist set up the wedding early. The photographer took a picture of the
cake. The bride waited nervously outside before beginning. It's time to
catch the bouquet. They went off by a car.

QO A. Image e -> Image b -> Image a -> Image d -> Image ¢
QO B. Image b -> Image ¢ -> Image d -> Image e -> Image a
QO C.Image e -> Image ¢ -> Image a -> Image d -> Image b
O D. Image b -> Image d -> Image ¢ -> Image e -> Image a

QO E. Image b -> Image d -> Image e -> Image a -> Image ¢

Figure 5: A AR 4 970 61 v A 7 1o

B #in

PRBR AOTH TR MES R R R EANT
Fime FATSR R A ORHA (AU A
FlintstonesVS H1 PororoVS [{E1%)75]) . {1£5
VEH L RESCAS e AR RIS (SO F 3
ZHR) , A — MR E IR RIS

GT: Grounding Test

User:

[Character Description] Description of
character appearance in the images: Fred
is chubby, has black hair, a large nose and
wears an orange and black spotted short-
sleeved loincloth with a blue scarf.

[Task Instruction] Pick the image from the
image sequence that accurately represents
the event. When making the choice, focus
on the evidence presented in the sequence
of images from left to right.

[Question Text] The event is: Fred was sit-
ting in a room on a stool.

[Response Format] Submit the right num-
ber of the image in the sequence as your
answer only without additional reasoning
or repetition of the instructions.

The answer is:
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MT1: Event Relation Inference

[Character Description] Description of
character appearance in the images: Pororo
is a gentoo penguin with an orange-yellow
beak wearing a tan aviator’s helmet and or-
ange goggles.

[Task Instruction] Is the statement com-
pletely accurate and consistent with the
content in the sequence of images? When
making the choice, focus on the evidence
presented in the sequence of images from
left to right.

[Question Text] The statement is: A snow-
ball dropped down a small snow hill after
Pororo threw a snowball.

[Response Format] Submit only the right
option letter as your answer, e.g., Option
[Letter].

[Options] Options are: A. True; B. False.
The answer is:

MT?2: Sentence Ordering

[Task Instruction] You are given an ordered
image sequence and several sentences in a
random order. Your task is to analyze the
content of the sequence of images from left
to right and rearrange the sentences into
the correct chronological or logical order.
Read the image sequence from left to right.
Use the images’ content to guide your sen-
tence ordering. Avoid assumptions not sup-
ported by the image sequence or sentences.
[Question Text] The shuffled sentences are:
Sentence a: John prepares to shoot again
and fires.

Sentence b: The shadowy figure is hit with
the rifle blast.

Sentence c: John takes aim at a shadowy
figure up above.

Sentence d: Ken stops the horses and pre-
pares to leave the stagecoach.

Sentence e: Ken is approaching a house out
on the prairie on his stagecoach with his
two horses.

[Response Format] Do not provide explana-
tions or repeat the prompt. Select from the
following options and your answer should
only be in the format: Option [Letter].
[Options]

A. Sentence c -> Sentence b -> Sentence a
-> Sentence e -> Sentence d;

B. Sentence b -> Sentence e -> Sentence d
-> Sentence a -> Sentence c;

C. Sentence e -> Sentence b -> Sentence ¢
-> Sentence d -> Sentence a;

D. Sentence ¢ -> Sentence a -> Sentence e
-> Sentence d -> Sentence b;

E. Sentence d -> Sentence ¢ -> Sentence e
-> Sentence b -> Sentence a.

The answer is:
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MT3: Image Ordering

[Task Instruction] The text narrates a story
or event sequence. Use your vision-
language reasoning to reorder the images
to reflect the narrative structure. Carefully
read the provided text. Focus on the events,
actions, and details described to reorder the
images logically.The images are labeled in
order as Image a, Image b, Image c, Image
d, and Image e, and so on if there are more
photos.

[Question Text] The events are: Some peo-
ple came for the family gathering today.
The girls enjoyed some fruit. We played on
the swings. The boys lounged in the chair.
Grandpa put his grandson on his knee.
[Response Format] Select from the follow-
ing options and your answer should be in
the format: ’Option [Letter]’. Respond
with the correct option only, avoiding any
explanations or repetition.

[Options]

A. Image b -> Image c -> Image d -> Image
a -> Image e;

B. Image e -> Image d -> Image c -> Image
b -> Image a;

C. Image b -> Image e -> Image d -> Image
a -> Image c;

D. Image a -> Image c -> Image e -> Image
b -> Image d;

E. Image c -> Image b -> Image a -> Image
e -> Image d.

The answer is:

WF R AR, FRATAE RN
(4 Table 10 W fF31) o i ah 20 & AR A 24,
AR E R T 328 NANFEIIEE S
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MR R

Task CoT Prompt

MTI1 Analyze the provided image sequence to determine whether the following statement
is True or False. When making the choice, carefully examine the evidence presented
in the sequence of images from left to right. First, describe the key details and
changes observed in each image. Then, explain how these details support or con-
tradict the given statement. Finally, based on your step-by-step reasoning, conclude
whether the statement is True or False. Ensure your response follows this format: the
reasoning process should be enclosed within <think> and </think> tags, and the
final answer should be enclosed within <answer> and </answer> tags.

MT2 You are presented with an ordered image sequence and several sentences in random
order. Your task is to determine the correct order of the sentences based on the con-
text, events, or details observable in the images. Multiple-choice options are provided,
with each option representing a possible sequence of the sentences. Think step by
step, using the content of the images to guide your reasoning. Avoid assumptions not
supported by the image sequence or the sentences.

Format your response as follows: Enclose your step-by-step reasoning process within
<think> and </think> tags. Enclose the selected option (e.g., Option A, Option B)
within <answer> and </answer> tags.

MT3 Order the following images in the correct sequence based on the content of the story.
Compare each image with the text description, carefully analyzing the sequence of
events to determine the proper order of the unordered images.

Response should be in this format:

<think> First, examine the text description to identify key events and their chrono-
logical order. Next, analyze each image to match it with the corresponding event
described in the text. Consider visual cues, actions, and details in the images that
indicate the progression of the story. Arrange the images accordingly to reflect the
correct sequence of events. </think>

<answer> Option [Your Choice] </answer>

Table 11: AN[RMESS 1P BYEGEHE R

C 9
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R (KR40 il B AE Table 13 . Shyd/ MERENLYE, FRATEHREBCE R 0. JFIERA I SE6 2 AE
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Task Instruction - definition

- Is the statement completely accurate and consistent with the content in the sequence of images?

- Analyze the provided image sequence to determine whether the following statement is True or False.

- Review the sequential images and decide whether the provided statement is True or False.

- Is the statement entirely consistent and supported by the images in the sequence?

- Examine the visual evidence in the provided sequence of images to determine whether the statement is True or False.

- Does the statement fully match the information presented in the ordered images? Taking the content in the image seqeunce
into account, can you decide whether the statement is True or False?

- Given the multiple images provided in order, can you select the correct answer from True or False considering statement?

MTI1

- You are given an ordered image sequence and several sentences in a random order. Your task is to analyze the content of the sequence of

images from left to right and rearrange the sentences into the correct chronological or logical order.

- Here is an left-to-right image seqeunce and some sentences in random order. Your goal is to determine the correct order of the sentences

based on the context, events, or details observable in the images. Consider the visual elements in the sequential images to infer the logical or temporal sequence.
- The images are presented in a correct order, but the sentences are not. Your task is to reorder the sentences to match the sequence of events or details

in the images from left to right.

- You are provided with a sequence of images and several randomly ordered sentences. Your task is to: 1. Understand the context of the image sequence;

2. Identify how each sentence relates to the image; 3. Rearrange the sentences to form a coherent order.

- Using your multimodal understanding and reasoning of the ordered image sequence and the randomly shuffled sentences , arrange the sentences

in the correct sequence to match the flow of events in the image seqeunce.

- Presented is an image sequence in the order from left to right along with several unordered sentences. Your task is to determine the correct sequence of the sentences
by analyzing the context, events, or details depicted in the images. Use the visual elements in the images to deduce the logical or chronological order.

MT2

- Rearrange the following images in the correct order based on content in the story.

- The provided paragraph describes a sequence of events. Arrange the images in the correct chronological order to match the story.

- The images are out of order compared to the text. Identify and reorder them to match the described sequence.

- The text narrates a story or event sequence. Use your vision-language reasoning to reorder the images to reflect the narrative structure.

- Using your understanding of the text and image content, arrange the images in the correct sequence to match the flow of events in the text.
- The paragraph describes events in a specific timeline. Use multimodal reasoning to reorder the images in the correct sequence.

MT3

- Based on the event described, select the image that best matches it from the following options.
- Pick the image from the image sequence that accurately represents the event.

- Which is the most fitting image for the described event? Pick from the choices below.

- If you were to illustrate the event, which picture would you use?

- Find the image from the sequence of images that represents the event most precisely.

- Identify the picture that best represents the given event.

GT

Task Instruction - requirement

- When making the choice, focus on the evidence presented in the sequence of images from left to right.

- Choose the correct option based on the content in the sequential images from left to right.

- Only use the left-to-right content of the image sequence to inform the decision.

- Evaluate the statement strictly based on the information shown in the sequence of images from left to right.

MTI1

- Read the image sequence from left to right. Use the images’ content to guide your sentence ordering. Avoid assumptions not supported by the image seqeunce or sentences.

- Understand images from left to right in the order. Focus on the visual content of the images to determine the correct order of the sentences.

Make sure the reordered sentences form a clear and coherent narrative or description.

- Follow the sequence of images from left to right and use their content to determine the correct sentence order. Do not rely on assumptions that are not supported by the images or sentences.
- Interpret the images in their left-to-right order, focusing on their visual details to arrange the sentences correctly.

Ensure that the reordered sentences create a logical and coherent narrative or description.

MT2

- Carefully read the provided text. Focus on the events, actions, and details described to reorder the images logically.
- Focus on matching the actions and events shown in the images with the details described in the text.

MT3 X B . .
- Identify key events and details from the text and use them to determine the proper order of the images.
- Compare the images with the text description, focusing on the sequence of events to arrange unordered images correctly.
- Make your choice by considering the evidence shown in the sequence of images from left to right.

GT - Select the correct option using only the content presented in the sequential images from left to right.

- Rely on the left-to-right order of the image sequence to guide your decision.
- Assess the statement exclusively based on the information depicted in the sequence of images from left to right.

Response Format

- No need to give reasoning process. Submit only the right option letter as your answer, e.g., Option [Letter].

- Do not tell the reasons of your decision. Provide the most suitable choice letter in the format of *Option [Letter]" as your response only.
- Do not repeat the prompt or include reasons. Only return the correct option letter in the form of *Option [Letter]” as your response.

- Please exclude explanations in the response. Offer the most proper choice letter in the format of *Option [Letter]” as your answer only.

MTI1

- Do not provide explanations or repeat the prompt. Select from the following options and your answer should only be in the format: Option [Letter].
MT2 - Provide your answer from the following choices only in the format: *Option [Letter]” without explanations or repeating the instructions.
- Choose the correct option from the choices provided below and output your answer only as *Option [Letter]’, avoiding any explanations or repetition.

- Select from the following options and your answer should be in the format: *Option [Letter]’. Respond with the correct option only, avoiding any explanations or repetition.
MT3 - Do not provide explanations or restate the question. Provide your answer from the following choices only in the format: Option [Letter].
- Choose the correct option from the choices provided below and submit your answer only as ’Option [Letter]’, without any justifications or repetition of the prompt.

- Submit the right number of the image in the sequence as your answer only without additional reasoning or repetition of the instructions.
GT - Provide only the most suitable image number as your response, avoiding any explanations or repetition.
- Only return the correct image number in the provided sequence without additional reasoning details or repetition of the instructions.

Table 10: FATHI A LR AL A 2215

Two-event Relation Inference  Three-event Relation Inference ~ Sentence Ordering- event Image Ordering - event

MT MTIGT stpict MT MTIGT strict MT  MTIGT giricc MT  MTIGT sprict
InternVL2_5-26B-MPO 0.5962 0.6053 0.6089 0.633 0.6557 0.8867 0.3203 0.392
InternVL2_5-78B-MPO 0.5972 0.5811 0.5948 0.6013 0.7378 0.9543 0.3697 0.4527
llava-interleave-qwen-7b 0.5132 0.5325 0.5149 0.521 0.2807 0.132 0.2083 0.1459
Mantis-8B-Idefics2 0.5052 0.5154 0.5111 0.5377 0.2217 0 0.1868 0
LLaVA-NeXT-Video-34B-DPO  0.5412 0.5303 0.5166 0.5524 0.2953 0 0.1975 0.25
LongVA-7B-DPO 0.5479 0.5437 0.5257 0.5508 0.3371 0.75 0.1912 0

Table 12: 4 ZA~E1R 4 Bl A BB P EE, 222 4~ MLLMs 4554 .
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HuggingFace Model ID # Params Vision Backbone Base LLM
deepseek-ai/deepseek-vI2-tiny 3.4B SigLIP-SO400M-384 DeepSeekMoE
deepseek-ai/deepseek-v12-small 16.1B SigLIP-SO400M-384 DeepSeekMoE
OpenGVLab/InternVL2_5-1B 0.9B InternViT-300M-448px-V2_5 Qwen2.5-0.5B-Instruct
OpenGVLab/InternVL2_5-1B-MPO 0.9B InternViT-300M-448px-V2_5 Qwen2.5-0.5B-Instruct
OpenGVLab/InternVL2_5-8B 8.1B InternViT-300M-448px-V2_5 internlm2_5-7b-chat
OpenGVLab/InternVL2_5-8B-MPO 8.1B InternViT-300M-448px-V2_5 internlm2_5-7b-chat
OpenGVLab/InternVL2_5-26B 25.5B InternViT-6B-448px-V2_5 internlm2_5-20b-chat
OpenGVLab/InternVL2_5-26B-MPO 25.5B InternViT-6B-448px-V2_5 internlm2_5-20b-chat
OpenGVLab/InternVL2_5-78B 78.4B InternViT-6B-448px-V2_5 Qwen2.5-72B-Instruct
OpenGVLab/InternVL2_5-78B-MPO 78.4B InternViT-6B-448px-V2_5 Qwen2.5-72B-Instruct
deepseek-ai/Janus-Pro-1B 1.0B ViT-L-16-SigLIP-384 DeepSeek-LLM-1.5b-base
deepseek-ai/Janus-Pro-7B 7.0B ViT-L-16-SigLIP-384 DeepSeek-LLM-7b-base
llava-hf/llava-interleave-qwen-0.5b-hf 0.9B SigLIP-400M Qwen1.5-0.5B-Chat
llava-hf/llava-interleave-qwen-7b-hf 8.1B SigLIP-400M Qwenl.5-7B-Chat
llava-hf/llava-interleave-qwen-7b-dpo-hf 8.1B SigLIP-400M Qwen1.5-7B-Chat
Imms-lab/llava-onevision-qwen2-0.5b-ov 0.9B siglip-s0400m-patch14-384 Qwen2-0.5B
Imms-lab/llava-onevision-qwen2-0.5b-si 0.9B siglip-s0400m-patch14-384 Qwen2-0.5B
Imms-lab/llava-onevision-qwen2-7b-ov 8.0B siglip-s0400m-patch14-384 Qwen2-7B
Imms-lab/llava-onevision-qwen2-7b-si 8.0B siglip-so400m-patch14-384 Qwen2-7B
Imms-lab/llava-onevision-qwen2-72b-ov-sft  73.2B siglip-s0400m-patch14-384 Qwen2-72B
Imms-lab/llava-onevision-qwen2-72b-si 73.2B siglip-s0400m-patch14-384 Qwen2-72B
llava-hf/LLaVA-NeXT-Video-7B-hf 7.1B SigLIP-400M vicuna-7b-v1.5
llava-hf/LLaVA-NeXT-Video-7B-DPO-hf 7.1B SigLIP-400M vicuna-7b-v1.5
llava-hf/LLaVA-NeXT-Video-34B-hf 34.8B SigLIP-400M vicuna-33b-v1.3
llava-hf/LLaVA-NeXT-Video-34B-DPO-hf  34.8B SigLIP-400M vicuna-33b-v1.3
Imms-lab/LongVA-7B 7.9B SigLIP-400M Qwen2-7B-Instruct
Imms-lab/Long VA-7B-DPO 7.9B SigLIP-400M Qwen2-7B-Instruct
TIGER-Lab/Mantis-8B-Idefics2 8.4B idefics2-8b Mistral-7B-v0.1
TIGER-Lab/Mantis-8B-siglip-1lama3 8.5B SigLIP LLaMA-3-8B
microsoft/Phi-3-vision-128k-instruct 3.8B CLIP ViT-L/14 Phi-3-mini-128k-instruct
microsoft/Phi-3.5-vision-instruct 4.2B CLIP ViT-L/14 Phi-3.5-mini-instruct
Qwen/Qwen2-VL-2B 2.2B CLIP ViT-L/14 Qwen2-1.5B
Qwen/Qwen2-VL-2B-Instruct 2.2B CLIP ViT-L/14 Qwen2-1.5B
Qwen/Qwen2-VL-7B 7.6B CLIP ViT-L/14 Qwen2-7B
Qwen/Qwen2-VL-7B-Instruct 7.6B CLIP ViT-L/14 Qwen2-7B
Qwen/Qwen2-VL-72B 72.7B CLIP ViT-L/14 Qwen2-72B
Qwen/Qwen2-VL-72B-Instruct 72.7B CLIP ViT-L/14 Qwen2-72B

Table 13: B #4477 U MLLMs B 1EE40 (5 B -
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C.2 38/ MLLM iP5 5t

T$%* AR T 38 DRHHY ZBESKIEF AR (MLLMs) 1 TempVS FEN i Y58

SR MTL ifF R R HERAT 55 1 45 %EFTﬁMﬂ4$ ifi Table 15 J7R 1 MT2 A1) ¥4
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Two-event Relation Inference Three-event Relation Inference
GT  GTsyic MT  MTIGT gric GT  GT gpiee MT  MTIGT g4
deepseek-v12-tiny 0.4159 0.2082 0.4971 0.4965 0.4292 0.1052 0.4976 0.5064
deepseek-vI2-small 04116 0.1416 0.4311 0.4223 0.4306 0.0669 0.4436 0.4435
InternVL2_5-1B 0.3636  0.1702  0.4102 0.4073 0.3896 0.085 0.3895 0.4270
InternVL2_5-1B-MPO 0.3879 0.1881 0.3727 0.3709 0.4002 0.0953 0.3736 0.3569
InternVL2_5-8B 0.5655 0.3976  0.5426 0.5540 0.6246  0.3278  0.5438 0.5556
InternVL2_5-8B-MPO 0.6230 0.4697 0.5619 0.5736 0.6871 0.4118 0.558 0.5714
InternVL2_5-26B 0.6181 0.4604 0.5705 0.5843 0.6824 0.3958 0.5835 0.6022
InternVL2_5-26B-MPO 0.6521 0.5132  0.6032 0.6212 0.7096 04595 0.6212 0.6474
InternVL2_5-78B 0.6555 0.5157 0.5423 0.5532 0.7154 04733 0.5679 0.5698
InternVL2_5-78B-MPO 0.7046  0.5881  0.5847 0.5992 0.7771  0.5653 0.6139 0.6258
Janus-Pro-1B 0.2359 0.0273  0.4827 0.4814 0.2558 0.0073  0.4645 0.4259
Janus-Pro-7B 0.2399 0.0429 0.3509 0.3406 0.2555 0.0038 0.3287 0.3929
llava-interleave-qwen-0.5b-hf 0.2172  0.0245 0.4976 0.4779 0.2182  0.0019 0.5036 0.5012
llava-interleave-qwen-7b-hf 0.3521  0.1300 0.5161 0.5239 0.4112 0.0723  0.5007 0.4981

llava-interleave-qwen-7b-dpo-hf 0.3531 0.1358  0.5198 0.5357 04102 0.0845 0.5173 0.5319
llava-onevision-qwen2-0.5b-ov 0.304  0.0859  0.4528 0.4545 0.3343  0.0286  0.4807 0.4764

llava-onevision-qwen2-0.5b-si 0.2153  0.0235 0.4496 0.4429 0.2156  0.0013  0.3587 0.3731
llava-onevision-qwen2-7b-ov 0.5176  0.3278  0.5602 0.5804 0.578  0.2604  0.5753 0.5979
llava-onevision-qwen2-7b-si 0.4575  0.2505  0.5292 0.5419 0.4895 0.1403  0.5546 0.5654
llava-onevision-qwen2-72b-ov-sft ~ 0.6215  0.4641  0.5928 0.6213 0.6844  0.405 0.6154 0.6349
llava-onevision-qwen2-72b-si 0.5418 0.3593  0.5296 0.5393 0.6015 0.2804 0.5248 0.5298
LLaVA-NeXT-Video-7B-hf 0.2731  0.0575  0.4603 0.4603 0.2972  0.0135 0.4486 0.4723
LLaVA-NeXT-Video-7B-DPO-hf  0.2718  0.0596  0.4672 0.466 0.2981  0.014  0.4520 0.4615
LLaVA-NeXT-Video-34B-hf 02742 0.0652  0.5847 0.5839 0.3053  0.0159  0.5947 0.5763
LLaVA-NeXT-Video-34B-DPO-hf 0.3028  0.0825  0.5330 0.5386 0.3289  0.0205 0.5248 0.5263
LongVA-7B 0.3015 0.0874  0.5468 0.5613 0.3138  0.0208 0.5596 0.6169
LongVA-7B-DPO 0.3241 0.1132  0.5319 0.5582 0.3449 0.0386 0.5233 0.5350
Mantis-8B-Idefics2 0.3452  0.1218 0.5193 0.533 03586  0.041  0.5197 0.5164
Mantis-8B-siglip-llama3 0.2444  0.0443  0.5238 0.5368 0.2392  0.0065 0.5251 0.5833
Phi-3-vision-128k-instruct 02226  0.0379 0.5196 0.5219 0.2332  0.0065 0.5132 0.4583
Phi-3.5-vision-instruct 0.2235  0.0400 0.4904 0.4774 0.2316  0.0078  0.4877 0.4828
Qwen2-VL-2B 0.3053  0.088  0.4935 0.4842 0.3188 0.0313  0.4717 0.4923
Qwen2-VL-2B-Instruct 03815 0.1738  0.5271 0.5314 0.4003  0.0777 0.5051 0.5052
Qwen2-VL-7B 0.4032 0.1664 0.5122 0.4982 0.4233  0.0899  0.4991 0.4603
Qwen2-VL-7B-Instruct 0.5144  0.3239  0.5397 0.5542 0.5415 02124  0.5358 0.5534
Qwen2-VL-72B 0.4906  0.2997  0.5461 0.5738 0.5167 0.1935  0.5429 0.5900
Qwen2-VL-72B-Instruct 0.5078  0.3167  0.5395 0.5643 0.5427  0.2059  0.5563 0.6062
GPT-40 0.7043  0.6034  0.5827 0.6005 0.7807  0.5704  0.6452 0.6644

Table 14: MT1: F{: % R R 52 B L5 R
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Ordering Sentences (events) Ordering Sentences (captions)
GT GT strict MT MTIGT strict GT GT strict MT MTIGT strict

deepseek-vI2-tiny 0.3701  0.0084 0.1953 0.25 0.4415 0.0154 0.1823 0.1786
deepseek-v12-small 0.3021  0.0037 0.1574 0.1429 0.3735 0.0061 0.1707 0.1818
InternVL2_5-1B 0.3462  0.0089  0.2253 0.1176 0.3589  0.0105 0.2037 0.2105
InternVL2_5-1B-MPO 0.3636  0.0084 0.2168 0.4375 0.3833  0.0099 0.2032 0.3889
InternVL2_5-8B 0.5294  0.0711  0.4589 0.5778 0.5574 0.0765 0.5424 0.6259
InternVL2_5-8B-MPO 0.5747  0.0963  0.5663 0.7377 0.6183 0.1415 0.6289 0.7704
InternVL2_5-26B 0.5765 0.1016  0.5674 0.7358 0.6137  0.1311 0.63 0.7689
InternVL2_5-26B-MPO 0.6089  0.1258  0.6989 0.9079 0.6491 0.1696 0.7693 0.8734
InternVL2_5-78B 0.6121  0.1363  0.6695 0.8494 0.6536  0.1845 0.7109 0.8388
InternVL2_5-78B-MPO 0.6604 0.1842  0.7984 0.9657 0.7064  0.2594 0.8634 0.9639
Janus-Pro-1B 0.2344 0 0.1858 - 0.2497  0.0006  0.1982 0
Janus-Pro-7B 0.2409 0 0.1705 - 0.2623 0 0.1525 -
llava-interleave-qwen-0.5b-hf 0.2161 0 0.2068 - 0.2269 0 0.2065 -
llava-interleave-qwen-7b-hf 0.3363  0.0032  0.2505 0.1667 0.3477  0.0039 0.2704 0
llava-interleave-qwen-7b-dpo-hf ~ 0.3332  0.0047  0.2679 0.3333 0.3409  0.0099 0.2996 0.3333
llava-onevision-qwen2-0.5b-ov. ~ 0.2931  0.0005  0.1884 0 0.3118 0.0006  0.1839 0

llava-onevision-qwen2-0.5b-si 0.2106 0 0.1895 - 0.2199 0 0.1944 -
llava-onevision-qwen2-7b-ov 0.4839  0.0447  0.4421 0.4118 0.5118  0.0683  0.4692 0.4758
llava-onevision-qwen2-7b-si 0.426  0.0168 0.4284 0.6875 0.4119 0.0116  0.4537 0.7619
llava-onevision-qwen2-72b-ov-sft  0.5838  0.0984  0.6516 0.8182 0.6179  0.1399  0.7506 0.8661

llava-onevision-qwen2-72b-si 0.5115  0.0411 0.61 0.8077 0.5464 0.0743  0.6691 0.7852
LLaVA-NeXT-Video-7B-hf 0.2645 0 0.1895 - 0.2742 0 0.1823 -
LLaVA-NeXT-Video-7B-DPO-hf  0.2666 0 0.1963 - 0.2736 0 0.1938 -
LLaVA-NeXT-Video-34B-hf 0.2646  0.0005 0.3184 1 0.2831 0 0.3343 -
LLaVA-NeXT-Video-34B-DPO-hf 0.2882  0.0016  0.3095 0 0.2984  0.0006 0.3133 0
LongVA-7B 0.286  0.0016  0.3421 0.6667 0.2909 0.0022  0.353 0.5
LongVA-7B-DPO 0.3089  0.0026  0.3547 0.8 0.2997 0.0028 0.3618 0.6
Mantis-8B-Idefics2 0.3326  0.0011 0.2216 0 0.2868  0.0022  0.2081 0
Mantis-8B-siglip-1lama3 0.2406  0.0005 0.2142 0 0.2461 0 0.2153 -
Phi-3-vision-128k-instruct 0.2243 0 0.2316 - 0.2214 0 0.2329 -
Phi-3.5-vision-instruct 0.2262 0 0.2311 - 0.2331 0 0.2539
Qwen2-VL-2B 0.2873  0.0004 0.1957 0 0.3274 0.0011  0.1995 0
Qwen2-VL-2B-Instruct 0.3638  0.0058 0.1658 0.0909 0.333  0.0015 0.2014 0.5
Qwen2-VL-7B 0.4592  0.0028  0.3097 0.25 0.4879 0.0076  0.3276 0.5455
Qwen2-VL-7B-Instruct 04813  0.0342  0.4253 0.6462 0.5098 0.0441  0.446 0.6125
Qwen2-VL-72B 0.4539  0.0258 0.4363 0.7143 0.4914 0.0435 0.5319 0.7215
Qwen2-VL-72B-Instruct 0.4756  0.0368  0.4632 0.6429 0.5085 0.0496  0.5507 0.7
GPT-40 0.6708 0.1863  0.534 0.5389 0.7231  0.2357  0.615 0.5532

Table 15: MT2 (A 5245 5 . A0 & AR A THET .
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Ordering Images (events) Ordering Images (captions)

MT MTI GT strice  MT MTI GT gtrict
deepseek-vI2-tiny 0.2042 0.4286 0.2072 0.125
deepseek-vI2-small 0.1663 0 0.1553 0
InternVL2_5-1B 0.2107 0.1429 0.1997 0.0625
InternVL2_5-1B-MPO 0.2052 0.1538 0.2002 0.2667
InternVL2_5-8B 0.2766 0.2783 0.2651 04113
InternVL2_5-8B-MPO 0.2986 0.3841 0.318 0.3816
InternVL2_5-26B 0.2666 0.2727 0.3165 0.3589
InternVL2_5-26B-MPO 0.344 0.3971 0.3949 0.4369
InternVL2_5-78B 0.311 0.4 0.3849 0.4709
InternVL2_5-78B-MPO 0.4099 0.4883 0.5382 0.6966
Janus-Pro-1B 0.2247 - 0.2227 0
Janus-Pro-7B 0.2092 - 0.2097 -
llava-interleave-qwen-0.5b-hf 0.2017 - 0.2077 -
llava-interleave-qwen-7b-hf 0.2087 0.1667 0.1997 0.2222
llava-interleave-qwen-7b-dpo-hf  0.2167 0.3846 0.2127 0.1905
llava-onevision-qwen2-0.5b-ov ~ 0.1942 1 0.2082 0
llava-onevision-qwen2-0.5b-si 0.2032 - 0.1902 -
llava-onevision-qwen2-7b-ov 0.2132 0.1429 0.2157 0.1983
llava-onevision-qwen2-7b-si 0.2077 0.35 0.2047 0.4375
llava-onevision-qwen2-72b-ov-sft  0.2756 0.3182 0.2906 0.3647
llava-onevision-qwen2-72b-si 0.2546 0.3553 0.2461 0.2677
LLaVA-NeXT-Video-7B-hf 0.2102 - 0.2132 -
LLaVA-NeXT-Video-7B-DPO-hf  0.2067 - 0.2082 -
LLaVA-NeXT-Video-34B-hf 0.1977 0 0.1997 -
LLaVA-NeXT-Video-34B-DPO-hf 0.1887 0.3333 0.1932 0
LongVA-7B 0.1952 - 0.1902 -
LongVA-7B-DPO 0.1962 1 0.1937 0
Mantis-8B-Idefics2 0.1862 0 0.1922 0.5
Mantis-8B-siglip-llama3 0.2002 0 0.1987 -
Phi-3-vision-128k-instruct 0.1857 - 0.1897 -
Phi-3.5-vision-instruct 0.1922 - 0.1832 -
Qwen2-VL-2B 0.1917 - 0.1859 0
Qwen2-VL-2B-Instruct 0.1438 0.125 0.1483 1
Qwen2-VL-7B 0.1917 0 0.2067 0.1818
Qwen2-VL-7B-Instruct 0.2312 0.2041 0.2456 0.3585
Qwen2-VL-72B 0.2416 0.3548 0.2406 0.4561
Qwen2-VL-72B-Instruct 0.2651 0.4727 0.2811 0.4737
GPT-40 0.2257 0.2353 0.2297 0.2349

Table 16: MT3 5284550 . & A5 AT e HERE .
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Two-event Relation Three-event Relation = Sentence Ordering - Event  Sentence Ordering - Caption

T —— 0.5031 0.4999 0.3257 0.3368
: ‘ 0.1798 0.2352 0.1048 0.1242
0.5023 0.5059 0.2091 0.1995

Llama-3.1-8B 0.2767 0.2094 0.0952 0.1095
0.5361 0.5349 0.5260 0.6108

Qwen2.5-72B-Instruct 0.2952 03010 02722 03203

Table 17: SCAA: B A 1 st ] ) SO 01 E 00 0 AR S R B e XA SOAR AR ez, 5 — AT
TERS R 2 DA SCAR AL SR AT DALE AR (0] 5 i) 2 AT 2528, 58 AT S R IR S8 L2 S 45 R -

Two-event Relation Three-event Relation  Sentence Ordering - Event ~ Sentence Ordering - Caption

0.6643 0.6743 0.7410 0.7940
InternV1.2_5-26B-MPO 0.6032 0.6212 0.6989 0.7693
0.6755 0.6948 0.8334 0.9037

InternVL.2_3-78B-MPO 0.5847 0.6139 0.7984 0.8634
Havaonevision-quen2.72b-ov-sit 0.6712 0.6841 0.7211 0.8093
onevision-qwe s 0.5928 0.6154 0.6516 0.7506

. X 0.7158 0.6828 0.4014 0.3993
LLaVA-NeXT-Video-34B-hf 0.5847 0.5947 0.3184 0.3343
0.6505 0.6533 0.5698 0.6606

Qwen2-VL-72B-Instruct 0.5395 0.5563 0.4632 0.5507

Table 18: T~ MLLM 7£ i i fs SCA ] [0 500 RTS8 % T4 MLLM, 5547 STER I 2 /0
REBEPIANOUE T LLM IERG [ B L B EE R, 50 AT S ERS ok L8 L S 4R .

(U PG AT IR P AR S5 MR FRATHE BA SCR R B 1 0L T AT R F AR 55 .
Table 19 fir7r, B LI 2RGSO T GBI THDF AR SR i, ROAE
AR B AU . X RE— PR S T FAT A v SR 55 o] Ik BRARR 1 SCAS R MR Y
IFTANE R o AT BE LU Se B AR A HEWT PR B IE B Y o 3K 1k e B A TR ML v ke 4 Ay
B VR IR - AU B — RS TCTA S B MER B I S B

with event with caption image only

InternVL2_5-26B-MPO 0.3440 0.3949 0.2430
InternVL2_5-78B-MPO 0.4099 0.5382 0.2709
llava-onevision-qwen2-72b 0.2756 0.2906 0.2023

Table 19: =Fi MLLM TE{f I FHF3CAS . JRUGHREFI P Jr i) UG HE A 55 T R RE
FANTHE TempVS FLHEF 2L T LR B
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Image a

Image ¢ Image e

Captions: Fred isin his car driving somewhere. Fred is holding groceries at a fence outside.
He puts the groceries on the fence and then jumps over the gate. Fred is standing in the
doorway with two bags of groceries and yelling someone in the house. Fred is in the kitchen.
He is emptying a bag of groceries on the table. He is speaking to someone off-screen.
Wilma is standing in the room. She is speaking while having her elbows bent.

Events: Fred drove in his car. Fred put the groceries on the fence. Fred stood in the doorway
with two bags of groceries. Fred emptied a bag of groceries on the table. Wilma stood in the

room and spoke to someone.

Correct image sequence: Image c -> Image e -> Image d -> Image a -> Image b

Image a

Captions: We had fun riding the black roller coaster at the fair. The lights lit up the night and
the rides made us all dizzy. The dragon coaster was mom's favorite. The arcade games had
the funniest stuffed monkeys as prizes. We threw a million darts trying to win one!

Events: We took the black roller coaster. The lights lit up the night. Mom favored the dragon
coaster. The arcade games had stuffed monkeys as prizes. We threw the darts.

Correct image sequence: Image c -> Image e -> Image d -> Image a -> Image b
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Image 5
y  Tow

Event a: Eddy used a screwdriver on a green frog toy.
Event b: Loopy walked to a house.

Event c: Eddy turned around and waved to Loopy.
Event d: Loopy came in with a basket.

Event e: Loopy walked away from Crong and Pororo.

Caption a: Eddy is using a screwdriver on a green frog toy.

Caption b: Loopy is walking to a house surrounded by snowed fields and trees.

Caption c: Eddy turns around and waves to Loopy. Rody, Eddy and Loopy are togetherin a
room.

Caption d: Loopy comes in with a basket. Loopy and Rody wave hands to each other.
Caption e: Loopy walks away and Crong and Pororo wave hands to loopy.

Correct sentence sequence: Sentence e -> Sentence b -> Sentence d -> Sentence ¢ ->
Sentence a

Image 5

m

Event a: Robert found many different shops and services inside the building.
Event b: Jon sat in his room planning his next move.

Eventc: Amy and Robert came in their carto meet Jon.

Event d: Robert loaded his gun in the lift.

Event e: Robert entered the building.

Caption a: Robert finds many different shops and services inside building. He is confused.
Caption b: Jon is sitting in his room, planning his next move.

Caption c: Amy and Robert are coming in their car to meet Jon.

Caption d: Robert gets inside lift and loads his gun. He intends to kill Jon as soon as find
him.

Caption e: Robert goes inside the building and begins to search for Jon.

Correct sentence sequence: Sentence b -> Sentence c -> Sentence e -> Sentence a ->
Sentence d
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True: The King and his hunting party pursued the deer after the parents told Anna they were
in the middle of the King's forest.

False: The parents told Anna they were in the middle of the King's forest after the King and
his hunting party pursued the deer.

True: The King and his hunting party pursued the deer. Earlier, Anna sat with her parents
beneath a large oak tree.

False: Anna sat with her parents beneath a large oak tree. Earlier, the King and his hunting
party pursued the deer.

True: Anna sat with her parents beneath a large oak tree. Anna asked her parents where
they were. The King and his hunting party pursued the deer.

False: The King and his hunting party pursued the deer. Anna sat with her parents beneath a
large oak tree. Anna asked her parents where they were.

True: Pororo kicked the ball high. Crong received a ball from Pororo.
False: Crongreceived a ball from Pororo. Pororo kicked the ball high.

True: Pororo kicked the ball high. Then, Loopy failed to kick the ball.
False: Loopy failed to kick the ball. Then, Pororo kicked the ball high.

True: Pororo and Crong shouted to Loopy before Loopy failed to kick the ball, and after that,
Eddy kicked the ball.
False: Eddy kicked the ball before Pororo and Crong shouted to Loopy, and after that, Loopy
failed to kick the ball.
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True: Granpa made some last-minute repairs before the kids had a tickle fight in the family
room.

False: The kids had a tickle fight in the family room before Granpa made some last-minute
repairs.

True: The mother, father, and son listened to a story at dinner. Earlier, Granpa made some
last-minute repairs.

False: Granpa made some last-minute repairs. Earlier, the mother, father, and son listened
to astory atdinner.

True: First, Granpa made some last-minute repairs. Second, the kids had a tickle fight in the
family room. Third, Nina took out a chocolate cake.

False: First, Nina took out a chocolate cake. Second, Granpa made some last-minute
repairs. Third, The kids had a tickle fight in the family room.

True: Wilma and betty talked in the living room. Earlier, Fred sat at the kitchen table with a
boy.

False: Fred sat at the kitchen table with a boy. Earlier, Wilma and Betty talked in the living
room.

True: Fred and Barney talked to each other while driving in the car after Fred choked the
men in the blue dress with a cap in the dining room.

False: Fred choked the men in the blue dress with a cap in the dining room after Fred and
Barney talked to each other while driving in the car.

True: Fred choked the men in the blue dress with a cap in the dining room. Fred and Barney
talked to each other while driving in the car. Wilma and Betty talked in the living room.
False: Fred and Barney talked to each other while driving in the car. Fred choked the men in
the blue dress with a cap in the dining room. Wilma and Betty talked in the living room.
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