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Standard video training scheme

e
| |
[ B
[ - - - - '
Video LLM

(A) Down and to the left.

Which direction does the yellow sphere move in the video?
(A) Down and to the left.

(D) Up and to the right.

Our proposed pseudo-video training scheme

Video LLM (C) Scene 1: Traffic in front...

Which of the options below best describes the order of scenes in the video?
(A) Scene 1: Costumed woman holding an umbrella...

(D) Scene 1: Traffic in front of a clock tower...

A
repeat & perturb images generate question Dataset of captioned images

[ tafficinfront.. | ... [ costumed woman... ||

Cd

- |_sample Simages
W

Figure 1. FRifEgUiIZE0r S b4 0 LLMs ftehe ((EIE), PARIRAIEE M A gor %€ (CRIE) o FAT IR ARTEE 1%L
Pk B Sh A I D AR DR A BEA T 45

Abbreviation Question description

Ry “ Which of the following options best describes the order of scenes in the video? ”, followed by a number of
different permutations of the scene captions, each of which has the form “ Scene 1: [caption] Scene 2:
[caption] ... Scene [ N ]: [caption]”

R “ In the given video, does the scene that can be captioned as ” [Caption] ” happen before or after the scene that

can be captioned as ” [caption] ”? 7, always followed by exactly two answer options, ¢ before ” and “ after
”

Rs “ The following scenes appear in the video, not necessarily in this order: [comma-separated caption list] . Of
those scenes, which occurs [either first or last] ? 7, followed by a number of different scene captions from
the pseudovideo.

Ry “ One of the scenes in the video can be described as ” [caption] ”. Describe the scene immediately [either
“ before ” or “ after | it. 7, followed by a number of different scene captions from the pseudo video,
or an option stating that the given scene is the first/last one and hence has no scene before/after it
respectively. This option may either be correct or wrong.

Al “ How many different scenes appear in the video? ”, followed by a number of numerical answers.

Ao “ There are [number of scenes] in the video. What does scene [number between 1 and the number of scenes]
depict? 7, followed by a number of different scene captions from the pseudo video.

Table 1. FAS5 6T A BTG A M S . Re WSO E T FRO S SRR, T A A2 (R EE T Ot PN PAZEE X
T ERIA R

WETTE, FAIEFER R TVBench, FVEM  ETUUSERARAYN B T . 1k, AT 2
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Task name Abbreviation
Action Count AC
Object Count ocC
Action Sequence AS
Object Shuffle (ON)
Scene Transition ST
Action Localization AL
Action Antonym AA
Unexpected Action UA
Egocentric Sequence ES
Moving Direction MD
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Configuration LLM AC OC AS OS ST AL AA UA ES MD Avg.
Chance level 25.0 25.0 50.0 33.3 50.0 25.0 50.0 25.0 25.0 25.0 33.3
Video-trained Llama3.2-3B  31.0 59.4 70.2 33.3 76.2 44.4 59.1 32.9 27.0 75.9 51.2
 shuffled frame evaluation Llama3.2-3B  30.4 32.4 54.5 33.8 54.6 28.7 51.9 31.7 25.0 28.4 38.8
Image-trained (1 pseudo video step) Llama3.2-3B  27.1 45.3 60.2 32.4 54.6 36.2 55.0 35.4 30.0 77.6 45.6
 shuffled frame evaluation Llama3.2-3B  27.6 33.1 56.3 32.9 51.3 29.4 52.5 36.6 31.5 26.3 38.8
Video-trained Qwen2-7B 33.9 61.5 75.3 36.9 78.4 60.0 65.0 34.1 31.5 78.9 55.8
W shuffled frame evaluation Qwen2-7TB  31.7 37.2 54.2 38.2 58.4 30.0 50.0 28.0 30.0 24.1 39.7
Image-trained (1 pseudo video step)  Qwen2-7B  31.0 53.4 66.8 37.8 75.1 49.4 58.1 36.6 32.5 66.8 50.5
U shuffled frame evaluation Qwen2-7B  31.1 33.8 55.6 37.3 51.9 32.5 51.2 36.6 30.5 27.6 40.0

Table 3. Xt EIGAPIAIIZEE LLM #£ TVBench [4] ERRBMIATILR . X Llama3.2 1 Qwen2, EIBIIZ LLM L]
BT EAK B TALIN , PERERY T MR B A A S22 > B T — R (e HER RS, B AR e R L

PUEER

Configuration LLM AC OC AS OS ST AL AA UA ES MD Avg.
Chance level 25.0 25.0 50.0 33.3 50.0 25.0 50.0 25.0 25.0 25.0 33.3
Videos Llama3.2-3B 31.0 594 70.2 33.3 76.2 44.4 59.1 329 270 759 51.2
Pseudo videos Llama3.2-3B 31.7 54.1 75.1 38.7 84.9 41.9 57.2 34.1 28.5 &83.6 53.5
Videos + pseudo videos Llama3.2-3B 33.0 53.4 75.3 36.4 83.8 49.4 55.0 30.5 28.0 82.3 53.4
Videos Qwen2-7B 33.9 61.5 753 36.9 784 60.0 65.0 34.1 31.5 78.9 55.8
Pseudo videos Qwen2-7B 326 53.4 748 39.1 80.0 50.0 60.0 35.4 28.5 58.2 51.9
Videos + pseudo videos Qwen2-7B 32.6 574 753 38.7 82.7 52.5 63.8 354 27.0 74.6 54.4
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Configuration AC OC AS OS ST AL AA UA ES MD Avg.
Chance level 25.0 25.0 50.0 33.3 50.0 25.0 50.0 25.0 25.0 25.0  33.3

Ry, S=4 26.9 52.7 72.1 369 78.9 344 54.7 30.5 28.0 82.8 50.3
Ry, S=4 28.0 53.4 72.5 38.7 62.2 35.6 56.2 30.5 30.0 84.1 50.1
R3, S =6 31.5 50.0 75.7 28.9 76.8 41.2 55.6 24.4 28.5 84.5 01.4
R4, 5=6 29.7 52.7 741 39.1 64.3 39.4 559 42.7 30.0 85.8 51.6
A,5=6 20.3 45.3 68.6 33.3 61.1 33.8 59.4 41.5 285 79.7  46.9
Az, 5=6 28.2 44.6 73.7 329 649 39.4 56.2 42.7 28.0 78.9 49.5

Table 5. YIZRid A v B A AS A O RE AR o BRI, RO IR0 R U268 0 [ S B S

Configuration AC 0OC AS 0S ST AL AA TUA ES MD Avg.

Chance level 25.0 25.0 50.0 333 500 250 50.0 250 250 250 33.3
R, F=1 259 500 686 351 632 325 959.1 244 29.0 733 47.4
R, F=5 26.9 527 721 369 789 344 547 305 28.0 823 50.3
Ry, F=10 27.8 50.7 732 364 784 40.0 559 354 275 8&4.1 51.2
Ry, F =20 271 48,6 735 409 838 488 584 341 240 823 52.2
R, F =40 30.0 541 739 404 822 419 56.2 293 240 819 52.1
R3, F =5 31.5  50.0 75.7 289 76.8 412 55.6 244 285 845 51.4
R3, =20 31.9 574 773 360 719 475 544 28.0 285 75.0 52.0
Ry, F=5 29.7 527 741 391 643 394 559 42,7 30.0 858 51.6
Ry, F =20 276 50.0 718 315 643 43.7 575 354 280 711 48.7
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Bl (Video LLM) #EIRIARCREEZE . X W] AE e Dh LA
WIZRRAT R BLR , tnT e e Il AL ) — JBORRAE . 22
B e R MRAR R DL, 5 TR S0 oA A0 A5 F S AR ) T
Xfo BE—2BWFFEX — IR 75— Fho7 i e A —
SIREMEN, o S BRI S BRI R A 55 . IX0F
A By DRSS, 5 A 2R A f PRI [R] 2 5 th A
IR XoF [ HE 2H BEEL P Ae

BRI SR MOIGIR 23t E T R DY AU K
XL, FAEET R, Rs M1 Ry, OATE
Table 5 T 79 NGIEIILER . R 6 Fa] AULEE
B, (M Ry b, PERERGEELR] F' =20 , BEESASHCT
e ORI RAAE F =5 5 F =1/, XHEH—
AECTEI RS RS — Wi (7 3 W), X ATRELE
FATHY DA EL R AR Y 52 A [a] TEHRT 97) B 3G B 5
B ZIES HABMAEA, Ry WPM2, RETE
Ui M CReBhTrm ESASRIERTIR /N AR,
Ry B W R B R e RE T . FRATiE

MR G A% 51.5 %, ik 4 iR fEgs R 2 53.5 %,
HAAT F =5 KA Ry o thIRATESE B AER
B AEAEAN ] WA A 2 ) Je A AR Y o

[ 7 S O DL BE A1, 370 55 1) e o LA A I
MR MR L F oo UAER S Ry HiE S =8
W, BB EOR R 2 8 SIS IE B B DU HE
Ho FAWE T FEE F =5 REH Ry AW S 1
BOR, BRTAE S =2 PRATMZLT F =10 . 3]
AR N THERR T S = 2, F = 5 SEMMEREE
S, MET S =4, F =5 AN T (E AR
B (KN 10) . (BRA 20). £ TRRTM S =2
Bl S =4 gy B TEREIR T, FEalRAE s Uy
I, A S=4%]S=38Migh Tl FAIHHEL,
R ] TSR3 S R R, X4
TR T R ALS5HERIA .

X B, FAEN R 5 S =4, F =5, AN
MR O N I ZR4F 20T A4S epoch. M3
& 8 G, RIS 45E TR 100,000 4050
WENGRRT AR 3 SR ARG ROTERE , X 5%k
JIIRIR B TR B . SRTT, EARERE R e, X RIAE
RO E AL S5 Ll U6y B ISR 25N, FA1T
R, PR LR K P — RS K AR 1Y
BCE N ——RATAARME 22y 3,000 22/100,000
AR R SE PERESR TT o

www.xueshuxiangzi.com



Configuration AC OC AS (ON) ST AL AA UA ES MD Avg.
Chance level 25.0 25.0 50.0 33.3 50.0 250 50.0 250 250 25.0 33.3
S=2,F=5 28.5 49.3 723 342 60.0 350 575 280 335 802 49.3
S=2F=10 26.9 49.3 723 315 60.0 356 575 256 31.0 815 48.6
S=4,F=5 26.9 527 721 369 789 344 547 305 280 823 50.3
S=8F=5 271 493 732 355 773 36.2 578 256 235 827 50.0

Table 7. XTIl Ry , BUESHEIRABENEE . BT R L5, REZS TR RENEZ, HEH - MEE

B B RS A T A AT 55 PR BL AR LA

Configuration AC OC AS 0S ST AL AA UA ES MD Avg.
Chance level 25.0 25.0 50.0 333 50.0 25.0 50.0 250 25.0 25.0 33.3
N = 10,000 ; 312 steps 26.5 486 721 329 681 325 57.8 305 285 84.1 49.2
N = 100,000 ; 3,125 steps 269 527 721 369 789 344 547 305 28.0 823 50.3
N = 500,000 ; 15,625 steps 284 50.7 723 36.9 822 344 55.6 31.7 215 64.7 48.7

Table 8. Ikt SAE Dy MUK R N X Ry B2 FRRER, RIFARREESs R iU, BR2E “aRboy

A7 MR IrET AR, SE SRR TG RO E = .

5. Bk
TR T I, G ot 24 IR I 35

RN G07 A R T ke, e, AR T8
T LongVU J5 3k iy PR (i MR SCAS E
AT UNZRENALE IR 17 P 2 75 7 <P B 2, ok et
MARAE LS EBEAT ISR, EAE SRl A AR+ 2%
P AIER T I TVBench BERAH, HfERRE.
Fim TR Huk, FRAIWFIE 7 — M A S :
RERXLAR AT 3 A B) COCO FBAN Y Pl
W EEAT O . 2RI e T BB O LI 37 S A X
WG B 88 e U, FRAT TR B B PERE SR TH S B
TAEE S E AT RO s 2 AR -

MINNZRY Video LLM 5 FATT R HE M 2 [ /N2
PR, A I 2R 300 ) B i ) D P A e B T BE P A
XU FoK . X RN, BARAESCBE BE
{HAE Video LLM Fy I &) B _Fn] GEVTEA/ N T UM, X
Fo ) T 2 /I B — AN, AR T A
R R IR E BRG]
BRI, Ik Video LLM ZSFGHORE A 5T, BT
FERXAHHO T8 BRI T R IR 2 R E 2

W e S 2 DR MEAN H AL LLM 2844 Y S 56 0]
REPE— LU FRATH A B b T4 1] 55 2 PR A2 2
WSS AT S5 PASLIE BBAE A R B/ N 1 A0 14
KIBCE, HR OIS I ZRrt 2 4 AR
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