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7 EEFR, RN AR B LRGP R 694, RA B E A S ESRBHAAGAE. R, &8FF
B EH SMEBEAREEEERRG AN, FRAEN A $E EGFEECFEL T ESEZEG-THRA, 4+
Gt R R R B Z B R B ) T sk, EE RSB TP, 7 T Mm-S R F3F B R HL T
NZ AR £, 5 E R0 5T A A T ek, AR ERAFIAL, 2k T R E B 3 5 704 K IR (dual adaptive
redundancy elimination, DARE) 4E%2, & 218 i i = A Bl AR, 52 I 5D 4558 X T ALSRE UM R 5 &
FREFOZGHRA. o0, BT IORALTE A 75 WA 35 SL— 2K 69 SR BRAT (8] RAE 77 ok, BT W E) R AL
B 5 AR RAEWUF 5], TR F IR G I AGES A REGTAM. LK, SIAN—HHE T REF ik, KERFHE
B B R RO P 4RI K835 LR 3R, ATH IR 5 FIEL A X 49 0 3 R 3840 4R, 3838 = 1A 45 4 K 34 04 5 55 48
XM, FT4R 77 ik £ MSVD-QA. MSRVTT-QA. TGIF-QA #= ActivityNet-QA % J 2 4% A #4048 & L 47 T S5k,
FAEETH K (zero-shot) KA T 5 14 NRITAER BAT T sFrbiPly. LI 4E KA, Fra2 5 ik 48R &V AURHFAE 7
Il AT ERT LEFE A4, TSR —FIRIET BAFFEL LT T (WS AR L omis LNtk
RA)) AT EAEH G AT S EALAE . TR 69 R E B3 A IRAE R BT W R AL = TR, AL 4R XT
BRI T AR BAL 569 A8, G895 £ RO LS R 2o 8k, BRI A S AESIILRE o 69 LR BA.
LA S S AUIR LA SR BRAT 1] SRAE; B A 1 KA AR

FELES S TP37
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Dual Adaptive Redundancy Elimination for Training-free Video Question Answering

FANG Cheng-Yang, ZHU Chang, JIANG Wen-Hui, FANG Yu-Ming, YAN Jie-Bin

(School of Computing and Artificial Intelligence, Jiangxi University of Finance and Economics, Nanchang 330013, China)

Abstract: In recent years, training-free video question answering (VQA) models have become a research hotspot for lightweight
multimodal reasoning due to their plug-and-play nature. However, although high frame rate videos contain rich semantic information, their
inherent redundancy leads to a balance problem between information density and computational efficiency in the temporal dimension, with

traditional sampling strategies being susceptible to noise frame interference. Furthermore, in complex dynamic scenes, background clutter
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and local body parts, as non-target regions, introduce spatial feature bias, significantly affecting the reliability of answer generation. To
address these two issues, this study proposes a dual adaptive redundancy elimination (DARE) framework, which aims to systematically
improve the accuracy of video semantic understanding and answer quality in the training-free paradigm through a spatiotemporal
redundancy collaborative optimization mechanism. First, a dual-relation temporal sampling method is proposed, based on text-visual
alignment and inter-frame semantic consistency. This method selects key frame sequences through bidirectional interactive reasoning, while
simultaneously eliminating redundant frames that conflict with the text context. Next, a dynamic spatial sampling method is introduced,
which extracts the largest connected semantic region from candidate regions in the prompt-related heatmap, aiming to eliminate scattered
non-target regions and enhance the compactness of spatial feature representations. Experiments are conducted on widely used datasets,
including MSVD-QA, MSRVTT-QA, TGIF-QA, and ActivityNet-QA. The proposed method is evaluated in a zero-shot setting against 14
state-of-the-art models. The results show that the proposed approach achieves competitive performance with significantly fewer video
feature sequences. Visual analysis confirms that the proposed method exhibits more accurate spatiotemporal localization abilities in
challenging tasks, such as multi-person interactions and fine-grained action recognition in complex scenes. The proposed DARE-VQA
framework achieves significant improvements in video question answering performance by collaboratively optimizing spatiotemporal
redundancy. It can generate accurate and high-quality answers within the training-free paradigm, demonstrating its potential in multimodal
video understanding.

Key words: training-free; video question answering; dual-relation temporal sampling; dynamic spatial sampling; zero-shot

P ] B A U5 FE IR T WL A8 06 22 AR 2S00 P9 25 (A SO S5 HE T B g, o L BB (] 2 5 0040 P A S5 1)
] X — AT 5 T RO 2 RS N TR A RGN FIKPIAZ O bR e 2 —. RN BUE AL 3 2 R T &4
X R, (R T ALAI D 1) 5 A AT T I 15 22 AR Bk K, 32 BEAE TR R 75 2 [ I @ AR AL A0 v 22 il LB R B [ B 7
AR AL 55 A3 RS SCORTE. 24T 3 A7 VR AR X R RIS T 5 -1 5 A ) (i CLIPPYRE Y ) (¥ s 21 o ok A
AR RN _F R 1] J, BRI L T VETE AR E SR DI B IS T — ek R, (R X R R R A AR E T
K 1) Ab BRI 7 31 75 B v B0 (R SR A (75 ZELE g B AL A B 2% ) I e SR BB B ), ™ B BR ] 77 A8
BRI AT J 14 2) AT PN 2500 A7 1 o B S A 1 (AN R AUIRTE IS 30 1922 . R V)sE T R fE 2 6F), B HI5S
TR () B A 4K e

AR, I 5 P A A0 R AR 2R DT JHG R4 R FH PR P B i Y BRI 9 7 . 1230 G0 3 V2R 225 TN 2 ) A -
AR, JERT R A IE T SRS, K SR LA WA B o SR RS Y AR N TR, AT G T ey SR R B8 1 1 5
AR B0 IG-VLM I Free VA5 7 FE R T A5 MU A% 45 R 75 & v M RE L -1 55 B8 28 e 2 i A A% 2RO B K
T AT 77 3k B 7 Ve i B A IR R T 45 6 8 R T B ) AR B AR B, R a2 T A G A ) B B T ) v B
B, RN OREF T 5 M 2 HAE SCRARRE 7). SR, I B S I R0 1] 25 7 AT T Ifs 7 A SRk .

Hhik 1: 3 XS5 LM (temporal misalignment). 157 M ZE RS 1) TU A {15 B (8] SRAE SR 52 52 g 78 T30, A& G ()
SFRETT i, Q0¥ 51 KA BOW SR AL R (20 SF-LLaVA®Y), JoikA R AR B b HE X 51 135 404, 3T 4t
Free Video-LLM"' B 5| \ T 3 T-4/1 51 S AIMUH % 73, (B H AR RE T SCARE SCA5 MUt 5] F) % 28 i [ HE FR AL,
FUERRTE T — 58 BIWTEREAR I, A Lk = X SCATE S5 AR 2 8] 5% & 10 W ) A8 S IC S HE B, Ak LAk #f i £2
i LRI o R () St DAL 1 HR 35 1 oA, D6 @ “What is a family having?”, Free Video-LLM REf% I H 3
K5 e AR DG T B, AE GRS 3 TR (B 515 TRk, R H W FR R 22 IX Rl 22 1E 2 i T B 2 5 o) @ B R
SCE AT S A — B0 B A, S BSOS B P R B A DG B It B0 R DS B BN 1 v B, DT 5% M) 5 4 P4 ) 2 v i 2.

Pk 2: 7 [A] %4 75 T4 (spatial noise interference). £E 5 A7 ¢, 5 s A0 Ja 0 B A i o7 465 016 26 X 38 AT
ReT5 P MM RHIE R IR, B 71258 5 K H 4 R A 77 =R BA - )/, (X 22 S 80™ H I B2k, B8 H [
5 RSH IR 51 S RGBT X 3% (41 Free Video-LLM), Xt LABI AT AE T 54T 5 M1 AUIE X IR, 1P kI 76 75
BRI AL B 1R B OJCAR . 0 1 H 5 2 B, [ ] #“How many higher officials meet in a room?”,
Free Video-LLM ARz A {5 B4 10 AR AH S 1 e B DX 3 rhvos, 7 JHG ) L g g ] 58 K 06 PRI R T HE. SR, 2 SR
FHARAR G EL 20 50 1) MR IX 4 — FRade N, 2 A0 1] REAH DG 1 DX MR [ 58 R AN 28, S8R AL AR iR IR B 22
T 2 B ik 2 41 2 TR ) (B Y P AR B H AR T4 R R B ARSI 5 2 T X 30R 7.

ASCHEH T W E B &R TUARTHE BRAE LR R FaR b 1) B X B e 4o 55 % 44 1) g, HE B8 95 1H S0 FE R BER AR o
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WS 2% SRS SR Ao TR S AR ) R S WA IA] (145G 2% 1, SEBILSC MU B RS R i i 5 3 A2 1, AE 5 BRTU AR It 14
(RIS A% PRI PP BT, X — SRS ELRAE R T 1 3753 1 7 Free Video-LLM [Tk #5022, i3 it 5] 5% & 1) B
TN PR R, 5 2445 BB PP B0 DS BRI 41, 2) 410 225 [V Mgk 75 A o R, ATE 2 51 N Bl 25 725 [ SR A: SIS
MG L7 AR S IR T SR B DR B2 X 85K, TUE BE A R0 ok 2 s e 7 X T8, SCRE S 28 4R T 22 W) R (1 3
SO, B4 7 1 355 2 v Free Video-LLM (¥[8 52 ST 8T G, S8 3R 58 A5 il REAH O X3, #)

BT R RN B SR K MR G G, DR HE A [R] SE AT S5 SR AT SERFE RN

Free Video-LLM

W5t
&) |: What is a family having?
% %%: Conversation

T

t

Here is a family of four sitting together on a couch.
The family appears to be enjoying a casual moment
at home, with the father and son looking at the camera
and the mother and daughter looking away. The father
is holding a can, which could be a beverage. The
setting suggests a comfortable and relaxed atmosphere
within a home environment.

There is a family of three sitting together on a
couch. The family appears to be enjoying a chatty
moment at home, with the father and daughter
sitting close to each other, while the mother and
daughter are also present.

W52

[A]8: How many higher officials
meet in a room?

A2 Two

There are three higher officials meeting in a room.
The sequence of key frames shows them shaking
hands, engaging in conversation, and exchanging
pleasantries. The context of the video suggests a

There are two higher officials meeting in a room.
They are shaking hands and engaging in a conversation.
The room appears to be a formal setting, possibly an
office or a conference room. The context suggests a
professional interaction between the two individuals,

formal meeting or discussion among the officials
which could be related to a business meeting,
negotiation, or agreement.

BT A7 AR 17 RS R

AR SCHTHRE T AR 4 AT iz A A BB Bl v (5 E 48 (MSVD-QAM Y. MSRVTT-QA!"', TGIF-QA!"*'fI
ActivityNet-QA™™ 13T TP, 5 14 A 41T oGk (B RY AT X L, 127 170 2 SRR ME AN 2 R R IX AN
12 R FH VPAl P AR 300 T At BB AL. T ARAL 23 B i — 25 3R W, B B R B 24 5 P HE A L DG BRI 25 28
K. GG EITR, A BT R.

1) $2H T — OB SCIRAE N, 6A FRAE 10 R S5 AT N 5 2R, ST BE AR (1) SR Sa i 1k 544 1E. V4 i
SEIG IR UE 1% 7 VAR T35 SRR AR R 51 5 R B I A%

2) Bl T — P T f K% I8 X IR BRI B0 74 2 (AR AR AL, 76 R0 R S X 311 72 TR W 7 4, 395 H AR X
SIS SO DG T R SR 560 3R B ZAL LT 2 R it A 5 ] 5 R 38T SR s,

3) TE 4 MAFFHERSE LT T RE SR, 45 R R AR T RS Ui 30 AN 2R B X AN 1 FHE T bR
T 14N BAT iR el 8. B M AT HE— P I NE T U [ IE B TUAR T PR AE SR AE 5 2 AT I 25 37 55 h G ARk

1 #HxI{E

1.1 BHKESHEE (Image-LLM)

IR, BUEKE ST (Image-LLM) U f3 7 B33k, EEAF T CLIP 5IA T 5155 Mt =8R8T
18] LA KRS 3547 (LLM) IR 8, T GPTU AT LLaMA" % . Flamingo! il i3 To 4% 5 AN o 518 S M0,
S REAAE S5 b B BRI AE 77, BLIP-2U R A A2 542 1 Querying Transformer 28Ky Bk — 545 T L% 518
BRI A, ZHAETE AR PIRT T B OCIE SRR R IL. B0, LLaVA!'S 145 & GPT-4 127 T 2 1A
F64 it A i 5 B SCHRARBE 7, InstructBLIPPY U 8 7 BLIP-2 AT At LAE B )2 (AT 45 Y . MiniGPT-4""j&
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TR R G L % 5 R 4 A A 5, SR T R A S O R M R AR RS ). 3D-LLMP I = 4R oR 5
K B S, N EIRIE 5 R E = SR 550 A B b 0 B AT 708 . tah, MM @ R il s S 48 s T
BN BRI 5 R MR R A SR BE IR 3R, Ferret™ 1 i 1 BEAY Ab B IAME /AL IR BEAS IR B 70, F 2 BEASHERRAT 55 h 3R
PLEE . Qwen-VLPME % T BLIP-2 1K Q-Former 45 HI1F ARLE 2 (fusion layer), H4 405 2 it S 1 i B 45 1E
R T B A S [R5

1.2 #SRKESER (Video-LLM)

ERARAATE G R SR AR A2, (ARSI A PR AT I IR 46 B RO 8, ANOURTH 115 BB R, IBBIN T i 4k
. 7E UG OCHE & BRI RS 8 A3, RS = BRI R . FrozenBiLM" 7 ¢ €] 17 ZFE AN 7] 25
J7 i, B A R S BRI S AR, TR TR N AR BA B TSI ZAT 4 1 S #EKOF. VideoChat™* R Video-
LLaMA PV FH U 4 b B3 2545 5 M 5, Horh Video-LLaMA 7EFAMELAH1115I N T Q-Former, Tfi VideoChat
USRI IR S R LB ZE 4, I FH DAATUA o0 1) A A4 A R s St — D355 A1 B8 7). Video-
ChatGPT 3@t ) F 011 25 A0 5 2t ) 28 SR8 BRI (4 6F 25 A, o SC R B8 = R A N 25 1), AR 7
B 10 JIAHE A ) 250 1 R B R 4E . Chat-UniViP BT S HEARIC (token) 48— T BUZ AAIAAIE 2R,
ifi PLLaVAP2 I 51\ 7 Y55 BUE S AL, DAZZ AR 22 A0 A A R o A o A8 38 /) ) . 64k, LLaVA-NeXT-
Video ™ il i FERMATEE - 3H LLaVA-NeX T & T+ 7 HAUTEAFEE 77, H DPO WRAHE— B4k 7 B0 iz, {3
R I A5 I — 55 TimeChat" 45 & 1 i [AIRR AN ioigm i 9% -5 98 3 2N Q-Former, J A TH] 1)K ARATER 7t O sF 1)
U 2 S B 5 B LLaMA-VID™ 5| N T bR SChRic 5 A 2 bric AR ic B, 78 A EK AT A R4 A T
R 5 B2 SRS, Oryx VR FH A28 23 R i 5 3 A4 FRAE ML, A% w0 A0 A BN [+ 2 1) RS 5 TR BE 1
WSEEHE, BT T 2SRRI . AL Z AL 3D s BT 55 vh 1E RV S5 R RS 7.

1.3 ZINZGRMINKIESEE (training-free Video-LLM)

AR, Fill 2k (training-free) ALK T & A6 AL IR MT 52 2172 JIE, 5 B L8 Q] L fge /N RIS I0LAT BB
) A S T AR AT N T TS T B 25 0 . 1G-VLMU M % ATUs IR T B 1tk T A, K s ey A 52 45 AR
AR, A e B RIS 1 5 A7 (VM) TG 75 AR TSN b )1 2 R AT B4 8 . Free VAR R T 4 FH B4R R KHE
FIEBE A GV SR ARBI T 138 70, JEIE I 5] N JC S HU I R 5 A AR, 75 AR AR 0] AT 45 AR T sk
B, B T — S G A A B R SF-LLaV AP S XA A, 4 R PR AT Hh ) 23 1) S I TRV AE, 75 2 A
WUIRIEAEAT 55 b TC 75 A NI 2R B Se BB A 35 4 JTHITERE. Free Video-LLMPHR H T —Fh7R 51 S AL R AT HE S,
¥ 723 )RS [0 48 P3O A T PR, RAT RATUITSRAE RT [] 50JRNG DX Sl B9, 52 3 ek D W S i R B, AT B AT T BT
. INTP-Video-LLMs" U FI| F AR AUk 1 EHE 75 G I R 1K bR SR D F8 0592, 9 o] A0 AT ) 2% (1 PR o, 48
57RO KA 25 I BRAR RS 7). LR, 125 R 5N T — R G I G 0 SRR SR AT PR AR AL, 7 T B B AT 2 bE
TR A7 IS, AT SE IR AT =y Ak 3.

2/ Ok
21 B 812

ARSCHE T AT 0 G U1 AT ) 25 PR 00 O B TL AR BR TV, B RS T G I 25 OKE 5 MR E MU ARAT:
SRR, BARZERIIE 2(a) Fw, A BAR 4 AR 1) LGS A5 5%, 43 591 H HOOR AT AR 0 A SCAS AL ;
2) WS IR SRAF AR, Rl FH SCAR 55 KA (1 S BB Atk LA B R AT 0 £ P9 7E 55 2R, SEEBILINF I 4 i 1) B 4 R 3) 30
A7 AR ARSI, 255 3R A5 B BN A AL AL MR ATUMT 1) 25 [ R AE 208, 3850 X I ) (R 3R AE BB /75 4) K8 S A4, i
AR5 A SEARE, 25 B SCARRAC — S0 i 7.

T SR R T VRRAR, B A A N GRS S A (AR T, AL B G MR ORE SR (n
CLIP) WIRE ¥ & EANAERARAT 55 BT, 1825 A 28 BT H Hh 1R OO IR IR ) SR A RS A 230 75 245 ) SRR A B 9/ O
R Ve B 8 S FLAEA AT A v 1) LA PR
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—'.+ ST ) —».—»zsu e L+ 155 Two
—_— -

g How many higher
-officials have a chat?

i COS AREZAUE

P NG
CoS

LCR 5 K% [X 45

i Rol B 5,

_______________________

2 MRLEAHESE K

2.2 TR RIIGMAKIES HE

G GRS 5 AR — PG 750 B BE 4T 1t — 2D AR A HOR, S8 25 T FI 2R R ORAE 3 A A A A
ARPRFRASTY. OO U B R I SR AR, B4R A O A 1S S AR B AT U AAL 3.

S5 — MRV, WERFES A 2 51 I T WL BB F AL L, . .. 1y} SRFEWE 5 BOR AN FE T BB RO
gt e (U0 CLIP-L) $i Bt RFAiE:

Fy=El,I,..., Iy) €8
Forf, E RORERASES, Fy € RUVP T & WA S UK B R, N R B WL SRR 1 18R, D 2 bR 4,
Fy R BT WL A BRI Fy FISCARRRTE Frd6 N LLM i B> AR 0

Y =LLM([Fy,Fr]) 2

XA AT B A TR BV IR A 8, 4z IS AL AR, 5 MR R S A AL A L, AR S AR T R A
F G, A2 EUGKTE 5 AR v, A 5 A B 4 R B, O NZERE DY (H, W, C), T B A 1 B =3 (A 45 1
(H, W) BISZR. TR E 5 b, S N Bl i 2 AN T2 A, 4E1Z 9 RN (T, H, W, C), X ERBERALE
Qb3 ()45 S5, 3 7 AN ) 4 P B AR A OC R R, Dy T Al BN R 4 R B i Bh AR AR AL, RS T 5NN [
BB, 40 3D Bl 7 Transformer, 1% 43 1 3 5 v SOT48. Bl n, B IRDZ4EBE 10 i = 0P BT 5 42 4%
P2 O(T?), B 52 % Pt BB AR B 1 O(H2W?) 36N ZE O(T - H2W?). IRk, S e o REATUTEE 47 4 1 B B )R
FERNZE () e, DAl S8 L BRAR ARV SR 2% B R IR TH B R0, O FR T Sl R AR VS 5 A B M B 110 DG .
2.3 WK BERTE]SR#E (dual-relation temporal sampling)

LIS B HL: AT H DL WUE Z 3R, S B AR (A AE A KB ICARAR B X TR n ZAF 55110 &, 75 AE DR B
A B RTHE TRk i 5P U7 (B A BORBE— T SRR R A BERED. o
TSR O g R 21 ORI - SR Ay P TR SR O NI, JRATTAR T — Bl USRI [ R SR . 2% 7 AN s
55 BRI R SCA TR S, T BRI FE AR AR rh ) A AR B SCOCTRME AR T RS . 140, 7R 1 35 1 b, AR
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T —ANFEREZEI R, T B“What is a family having?”, 1% 4t 5 T 3R B 1) AR D5 1 BARIE L 7 3 A
510 7 s S AR DG (I, AELER 3 M SR AT 7R (0 DG B L. ZE X PR LT, R R ARSI 2 ) ) P 7E 8 SO0 &R, I Ik
T R ) R B 3 1 AR A S I G 2 R SO AR S RN 2 ] PR D DA R o i D PR S — B, B
SUARA T B TR 20 B SR I R A 1 588 R MR 1 i R, AT GRAIE T S8 15 2 1) e B 1 S5 AR S .

Wil 7 & fEB MYERE I, w5 e R385 Bk 5] ik 385 Bt S i B IRl i, LAkt 8 -5 W00 2 A 4%
(1 CLIP) X 55 (M A Y4 E SEH i R (MHRRAE:

Fy, =EQ) 3)

PORFH Q B R R AN — AR Fy e RP. GBI 5 g i 8% A0 HUS , AT A AL 6 AR e A DU 7 %Ml Py 358
115 B, & 5HRIREFEAA T R —F = E . G, @i 2R T SRR AE Fos e R™P, 18 38— 1) £ s,
F R, THEAE WL D RHE S5 R R R AR 2 ) (R A DGR 3 (B AR s AE LR ):

Fi* Fy

cos;(F™, Fp) = mtmm - it )
¢ F?ls 2 ”FQHZ
Forbi= 1,2, T RoRWIKI AR 51 ARGEARLEERS 23, Fil £ € RT SLARLRE B A8, IF81090 8 kA5 3 om Bt

Kty ¢ A AR S T — k — ¢ MCAE S (B & 58).
TEARYE R SRR AE e 3 H A DQMUS , 38 7528 PR IS U2 R (1996 2. B, THEE0M i 22 1] 1) 4R 2 A ABLRE -
Fe  FP
cos!(F*, i) = -0 - - (5)

1
il ||[F5E

2 2

P, FERT kARSI, P30 S AU (L EE SR AR AT, ATV SRR AN 5 At & — 1St ARALURE S A

k Fcls k F}ls
throw __ 11 cls clsy _ fi . J
s = E cos; (Fy*, F;') = oo E - 6)
=T silly = ||FG ,

IRJE, ZFEHA m A H AR A AURE SR AR A, SRR ML N 7, BN k—m. 38K, IS HE S/ ¢ i
T m W (TS (G =k+1,k+2,... k+0), ZORIZEWUAE b pgiE 2. 807 1, iR RENS f
FITA Mt AR oL JBE s A

k-m Fcls k-m Ii“:l/S
fill _ I gpels pelsy _ Ji i
5;7 = ) cos (Fp Fp') = g - (7
- j Fcls - Fels
Jj=1 filllz  j=1 f
i 2

W5, WA s™ 11353, PEIEWTHESEm N5 AEE R, 5B &L MRS oo, Bl 1 5]
Hp il UGB A 1] SR BE SHEHE 5, T 1] A“What is a family having?”, A< 325725 0] LA R ARAIE 57 348 HH PR AT ot
Z AR SO e, [RII 5 ) AR X — B .
2.4 FNFSE(ERFE (dynamic spatial sampling)

SEEGBNHL: AT AR AL T w2 A R, (HIX B B AR A A S P AT U AR, ZERE 7 BAT 55 7, AN 1) 1)
R 7 TS AN ) 0 S X 8. BT T S SR P B K A B B A SRR AR U, B3 T R A A T ] 5 KIS B 2 )R
BEO I 8 T 2 AT i TE IR I S S ) ) AU SR O T AR — ) R, BRATIRR T — Al Bl A S SRR SR
Wik 135 2 B, 3T A @ “How many higher officials meet in a room?”, 3T~ 4 7~ 18] 4 [&] 5 23 18] A% 7 2 1l BLYE
PR AT 5 LA 0 X33, AELZE 043 HIRK) DX AN = F AR X 45, L 28 W] BE X 2 S IR A A 77 A f T s . (81 e, i)
HE— PRGN RAE SR, GBI B R T 06 X3, DASRAT BEARS I 14 DGV X 3. ANASEHR 43 b7 45 B 7 1 FEE A D IR IX 3, $2 AL
i RS (X3, 0T AT ) 2 (AR AE R s HEAT B LA

Bk Ty 0 TG RIS AT 55, 167 5 B4R T e 8 4% [R) IX S A AR A s 1. itk SR BRI A St (2 251 540
AR 4B X 3 (region of interest, Rol) i+, AKX 5, X T Wi AL 5 RFAEFR IS Fy, € RY?, FA K H B2
N ETE FIR e RPWP Horh Hx W RIRRHE B 078 18 RO, 0 T8 (B AL B (h, w) ERRHER &, RATTHEH 512
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ANFRAE AR RAEAR 2 CRZARIUE), AT
FIR FQ

PQpR gy _“hw 70
cos,,,(F,. Fo) IFR I, [1Foll, )

Hrp, 1<h<HH1<w < W ARME X LA UE AR 7, GBS 70 f B I BT n AR, FEXE R IR BEE S N: (hy,w)),
Moy Ws)s s (s w,)}, o n = @HW, 0 < @ < 1. 3% 67 B T 5 DS X I3 o O AT B2 TR,

TEAFAE B 56 1 2 w3 A AR IR 67 B 3 A AT 20 AT, SR IB0HE S5 KOl X 35K e 19 R o AR, 8 3 12 0% 38 X 45 P
A bRn A B T8RS

b= Z h, ©)
=L, (10)

Hodr p, N IGEE X IR FFRIC SR, ¢ BRE i NMRICERHMER FR AL E. F, XX IR &5 % % iE
B XA K TR B 5K B g
H = H (11)

W= We, (12)
Horh, e L We, AR X 7 T EURUKCT 7 160 (8B FE . RS 3 o Ak R R K/, FRATT AN
PR P P B SR KR, 46 3 F 7 V0 ey — LA 1 B, (AU 4R 0 5 (.
B, 1 R IO MR RRAE 5 SO AR BRI A &, MRS B R R I Ry v, S I R AT
R AT L B A (O BRACFE R AU, TG S5 SR TR R A1 1 5t 2 o, P B0 4 SR S, 280 T
SN RS A X 8, SIS W B 5 o B O 5 £ 8.

3 38 I

3.1 LR

1) FEAEVFI: AR SO0 H H (0 5 1578 2 AN BT i) 2 v B 4 DdEAT 7 A TEN VP AL A AR il 25 2 v
B3 MSVD-QAM, MSRVTT-QAM. TGIF-QAM A ActivityNet-QAM, 3= 8 ] T3P A A A il (B i X
ERMEe

2) Wb fEAR: VAR I R, ASCRAT GPT 4BV 732, 43 7 NE: 2 RO HERA 1 (B 2 IE W B4 %) AR &
(VARG R 0-5 4) PIANEBE AT AL VTS, N ORIIEVPAS 25 R I AP 5 — 8k, A& T84 FreeVA. SF-LLaVA
F1 Free Video-LLM 25 T/ERI /7%, 48— H GPT-3.5-Turbo-0125 1 N iFAh#R .

3) SEER4H: 14 SF-LLaVA Al Free Video-LLM %5 T.1E, S28a h A 30K A LLaVA-v1.6 #4845l T 7B
FI 348 R ML AR AR T A Dy B A HE 2. WL RN S AR 4 10 28 35 5K ] OpenAl ) CLIP-L-14 #5750, Tl 5 A B A
HuggingFace 3RHEL. NSNS — R AN 336336 HI12r HE2E, T G AL R4 v 24%24 WIARIC IS, $e AR A
ST B AL RE ), A SO LLaVA-v1.6 g7 B gmb i 4 R 7150 2, ASCRFRK S 8192 brid i BR3¢
K. A Seat ] PyTorch MEZRSEHN, 76 (R R 3Rl TSR AU AR A BT N AXHEE S 0T 7 3E FE R 2.
32 FEILWER

FEIB AR 7] BAT 55 103 B 7 5 Free Video-LLMPMR R — 3, B EL 3 iU HERS (A AR MU AE . 5 il
5150 BF [ KA MUARRAE 22 SO i35 42 3R A KRR MUREAE, 6 A UG IR AT (R SR A IR AE 5 350 SO Bt (R SRAE U 22 2 B A 5
T SRAE Kb 2 DA BRI TU AR M 7S . FF B A AT ] BT 45 A s B 45 SR AN 36 1 RN3% 2 R, RPN B 0A% I AN S
43 PR IRHERZ 3 0. IR R B R R TE SN R vE P M BE B LR 45 TR 3% 2 IOKIE S AR BU35 R A CLIP-L R
BEAMID A, FATIE H ROR AL A R AR N AT S P R DU T B MR RE ST, BRI, 8 R A AN R A K
B SR, FRATT AL LE 22 A BRI A R T I I B R AT T
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R BIAINEFHALE 70 LS HOTTEEUIIR ZAE 55 1 B PEREXS b

. - j(f;uz?ﬂ e Open-ended VideoQA ({’Eﬁ%}: (%)/ 5350
A (B) MSVD-QA MSRVTT-QA  ActivityNet-QA  TGIF-QA
Video-LLaMAP” 7 CLIP-G 51.6/2.5 29.6/1.8 12.4/4.1 -
Video-LLaVA"”! 7 ViT-L 70.1/3.9 59.2/3.5 45.3/3.3 70.0/4.0
Vista-LLaMA*"} 7 CLIP-G 65.3/3.6 56.3/3.5 48.3/3.3 —
. 28]
I Y1deoChat[[41] 7 CLIP-G 56.3/2.8 45.0/2.5 26.5/2.2 34.412.3
VideoChat2 7 CLIP-L 75.3/4.1 59.3/3.9 49.1/3.4 -
Video-ChatGPT"" 7 CLIP-L 74.3/3.9 62.3/3.7 50.2/2.3 —
VideoLLaMA 2! 7 CLIP-L 70.9/3.8 = - -
PLLaVAP? 7 CLIP-L 76.6/4.1 62.0/3.5 56.3/3.5 77.5/4.1
FreeVA!" 7 73.8/4.1 60.0/3.5 51.2/3.5 -
DeepStack-L*! 7 76.0/4.0 = 49.3/3.1 -
— IG-VLM“":8J 7 CLIPAL 78.3/4.4 63.7/3.4 54.3/3.4 73.0/4.0
SF-LLaVA 7 79.1/4.0 65.8/3.4 55.5/3.4 78.7/4.2
Free Video-LLM™ 7 78.2/4.0 65.6/3.6 54.8/3.4 77.8/4.1
AR5 7 79.4/4.1 66.5/3.6 54.9/3.4 78.9/4.1

R BIANBE T HIAE 340 LB RS ETT AL B 55 L RITEREXT EL

e 2 7] KGR Open-ended VideoQA (MERIZ (%) 73 %)
FH s MBI (B) MSVD-QA' MSRVTT-QA  ActivityNet-QA ~ TGIF-QA
VideoLLaMA 212 46.7 70.5/3.8 — 50.3/3.4 -
WML A LLaVA-NeXT-Video™ 34 — - 58.8/3.4 —
LLaVA-NeXT-DPOM! 34 — — 64.4/3.6 —
LLaVA-NeXT-Image®” 34 73.8/4.1 60.0/3.5 51.2/3.5 —
IG-VLM (LLaVA-v1.6)" 34 79.6/4.1 62.4/3.5 58.4/3.5 79.1/4.2
Ga M ZRAE Y SF-LLaVA-34B" 34 79.3/4.1 67.0/3.7 58.8/3.5 80.2/4.3
Free Video-LLM" 34 79.2/4.1 67.2/3.7 58.9/3.5 79.8/4.3
A TTiF: 34 79.7/4.1 67.2/3.7 59.0/3.5 80.9/4.3

TEAF A 7B FUB RIS 5 B AL I, AR WA 3 SRA A 3 7 2 ) SR A U THT A 42 22 o, 3k 75 a8 T A AT
5 3R7RA5 B2 0] DL B AR AT 55 %8 B AT 2 B] ) e O IR AR 51 4, AH%C T Free Video-LLM J5 7, AT AL AE
MSVD-QA # ¥4 FHEIRIETE T 1.2%, B3] T 79.4% (AR R, RN ZZREE/ N 4.0 1T7H8] T 4.1; £
MSRVTT-QA FEAENNR EHERRIETF 0.9%, X5 T 66.5% HIHERIZR. A, i xR 5 H R 17 M 3R iz
5] ) 90 DR TR A, FRAT TR T VR AE ML B8 42 (fast pathway) AP SEEL T & &0 ik 5846, 5 SF-LLaVA AHEL, & 7164
TGIF-QA FHEFIRIETT 0.1%, B EI T 78.9%. BT HATH I VETE BRI 0] 2T 55 B4 K AT F2 rg
71, G IZ T EAEAN TG BN SR AT 42 T, KSR RIS 5 20 5 11 S5 X M AT ) 25 A5 28 0 2 R P .

TEAEFH 34B $URE LLM B, AT I 5 IR 2 AMME S bt — 30 8B Al i Stk ¥ /5 5. £ MSVD-QA #3i
#£ 15 Free Video-LLM J7¥EXT LL, #HERIRIZTE T 0.5%, X E] T 79.7%. /£ MSRVTT-QA H¥H4E _FHER % 5 260 i
et 7. 1E ActivityNet-QA H#E 5 F#Eff 261X 3] 59.0%. 7& TGIF-QA #(#i4E I, MLk T & et iy SF-
LLaVA-34B Jji%, #ERRIETH T 0.7%.

TR IS R AS [ RSP R A 2R A g BERAE B 7E 2 AN WU 10 2 50 4 LghAT 20 P50 LS, FRATT I 7 VA AE N3
WA LA Bt KT, XERE T AT EE 7 I A 2.
3.3 HEASCIG

N ISAIE A SR h AN A RO R R 25, A ST MSVD-QA $dii 48 L 3ET T M RhSRIe, Fig seih g3
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T 7B M LLaVA-v1.6 R 3E47.
3.3.1 USRI [ SRAE (7 2

VA SOOI B TR SRR 7 VAL B [V B 0 Pk, BT T — R A SL I8, 45 Rk 3 fis. X L LA
TR ATE: Y SIIT B SRAE (R TTE) BET 1R 5] S TR . DOCHEN [HRFE . $5)+HRR G SRFEA A
BISI-RR BRI & B AH DG TY (1) I (B SR AL 7 RWTE NS5, Hob 1IG-VLM KA 6 W% 51K+, FreeVA %
FH 50 W34 50 TRt S5 s — WU E HEAT 25 42 B84, SF-LLaVA % 10 Wit 50 Rt 5 50 Wi#5 %4, Free Video-
LLM K 3 With 5 RAE . 5 WiRs 5] SIS IRERAE R 50 Wis 42 KA. AR Bhs2 36 /9 A P, 5298w Se 764 H)
(9 3 WURAR S A LB R i i M B, B8 S LU BOAR R 7 VAR A Ja B RIS .

RT3 MR [ KA SRS 1AV R sk 6
Jrik AARRE ARSI HEBOE RAWE MSVD-QA (%)

A Y55 ) SRAE - - - 3 71.7
AR 51 51 [ SRAE 3 - = 3 75.0
KU IT [) SRAE 3 7 1 3 75.6
YIS +EoR 5] T TR 3 7 1 6 76.9
Y SIS (] R A 3 7 1 6 77.3

T 2, S I RSRAR TR I T 3 i 864 ML BLARIE, £ MSVD-QA T4 58U T 71.7% HIHERI 2R,
VE NN ELRE LR, B35, $oR 51 T (A 1) SRAE 5 ik RIRE I B 3 MURT 864 MNMLSEFRIC, (A ILHERRILF ZE 75.0%, KW
ZEA NG Bk 5| S R A FE AE 5 JGRTHE ML RE. B R, W HROR 5] S IR SREE 5 kAT T RE— B k.
E 3 0 530 B AR ST 75 559 1) — o, R A s A S PR 8 5 1 3 R o 25 DGk 1y 7 o e o i AR 3 v POl
W AZAA T R R IR E 75.6%, 28 WS (R RAE AR AR 1] 85 55 5K, 36 B 4538 1 A4
M, AT $ T i R A A R . B, 2 S0 ) 1R SRASE -5 UG IR AR A AR 45 A, SRR 6 RS 1728 AMILBERR
0, AR MRTEE 77.3%. BT T HARLERE, 0AE 1R A S 1A k.
332 BhASESALRAR 1A o

RN IE B A& 2 (B R 2 [ 4R FE VR, BEUT T — RAITH AL a8, 45 a3 4 FioR. sCib a8 4 Pt E: NE
FHSB SIS IRIRAE A3 SOOI [ SRR FE SOOI [ RAE Bt b AT $27 51 5 10 2% R SR A FNTE RO R [ SR
FESLRE E AT Bl IR, RS BT,

R4 BhAAS RN SR 7 b s 6

WARFA Rol k3 T ML PRI AR MSVD-QA (%)
)53 INF ] KA - 3 864 71.7
RSB IS [a] SFAF: - 3 864 75.6
KU BRI [ R+ 5] 51 25 TR R 0.6 3 513 74.9
USRI N 8] KA+ 245 25 1AL R A 0.6 3 500 75.7

TEASE F 350 50 B AL SR A I A VB, e AR BT 3 MORLATIT, — LA 7 864 MNMLBEARIE, IR T 71.7% BIHER
B AR FH RO BRI [B]SRAE 7 VAR, [FIAEGEHL 3 AR At LA R A 864 MG AR, M A HEM 2N 75.6%. 1E [FIIT
A5 R U I [) RN 2 285 25 (B SRAE I, o Rol #BY LR 10K 0.6, /53 3 WTREATIM, AL AR LI 2 500, #ERG 4
FH & 75.7%. 5 KUK AIRAE- 3 51 T 10 25 [0 SRR 7 AL, 15 AR T 13 A FI bR,
THERIEFETE T 0.8%. 45 SRR, DORIKIT A RAR L5 & 2 A& 25 FER AL )80 T S brid B, T HaReE T
BARMERE, A AR T X PRSI RO R IR E H.
3.3.3 Rol HLER RS

T 254 W B A A3 IR AE A Rol LY ER S AR L M B 19 52 1, 12 S0 36 A A FH SOOI BN 1] SR LA B 3l 45 2% ) SR
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FE, MR 3 WIS, 2 F Free Video-LLM #8145 AR Jyxt LU I 2R, suat 4l Rl 3 frvR. M4 AR 2 Rol
tbZ R 0.4 B, MAEARIEEZIN 360 A, 1E MSVD-QA $#i4E L1 # 5 73.1%, 1M Free Video-LLM 8 g% 1A
F 74.1% MIHERZE, IXEF N Rol LLERIR/NEHL N 24 23 R B SSE AR 19 7 B & B0 1, 1M Free Video-LLM
A AR ATIIUHR o p R 075 328 X 380HR o 24380 Rol LR E] 0.5 I, ALSEFRICELIN 408 A, HERRIETHZ 74.4%, #
it 7 A E BB I Free Video-LLM AH AP fE; 4k 410 Rol ELE 3 0.6 [ LA LB, RAEMEARCERE N, {2245
BMERE R TA 0, MEFIRAE 75.5%-75.8% Z IA1F3). XKW, A Rol LhE HEEE & H 2205 5, 1224 Rol
Eb R L — B B (W0 0.6) J&, PEREIRTHRIAFRAAEAE /N, 45 LR, S256 7840 % M A FEL AL Rol ELZxtF4RTHI
AR R 2 O E I, JR— B IONE T FRATIR R IR 51 3 R SRS TR FR T AL b 1 0 RS B M Aff %6 7 T A
B,

~1
o
o

2
b
[

-
“
(=]

MSVD-QA i (%)
~J
N

74.0
73.5 ¢
73. - Free Video-LLM
730 1 1 1 1 1 1 1
0.4 0.5 0.6 0.7 0.8 0.9 1.0
Rol Fb%

B3 Rol HLEHFM

3.4 PSREIE AL

R SCI 1 7R 1 AR SCHEH (FBUR IR IS (R RAE 55 3l 285 22 (8 KA U512, 5 Free Video-LLM J5 A £E YA i 37 5%
RS BBl ES7 5 1 AR, AR ORI TR) SR SRS, A7 RE AT R0 L HH 5 3R R BEAR SR 1 3 TR, 31 Bk
JFITEHRIE IR 3 W ST IR, I AL AAR G Mt #h 78 38 B AR (1 IR, AT 52 T I TRISRARE B 3 3L
— Sk A5 2 v, (S BYEAE RERFENLR, B SROR 51 5 N e A AR S B B R bR e X, IRt — A T
SO S Bl A3 79 22 18] DX, TR AR T 54 55 e A OR (AL 5 DX, AT 5 3 BEORG T 14 2 R R B 45 2R

PAVE 7R T — Lok HALSE 1 BT 55 A St a2 01, DU B A L BA 1 5 3 AL 9, s SCIET 4
. BAR UL R 4(a) H, ARSCRERER AT 1 XURHCR LSS, B4 17 AU+ R (5 8, b iit 7o es
S5 IORAE BRI T, dERTE R 1A RRAR AR L K R SERUII R 55 T RO S T M DL IR AT I
PHRBIE. £ & 4(b) i, AL A Bl 285 2 [RRAE S AL AL 736 WU o 5 B IX I 5, A SR I T F ALK T35 A0
J3 IR IR, FEI LR ST A, AT 1255 1 IR S PR UM RO AT RE (S, 72181 4(c)
o, BRI A B T AR S R SRR IE, BRIt 1 SR b SCHER P AR, R HERT B IEAE I 27 B A
PRI, SRR T DS 1 4(d) A, BRI NS 1 RORSHEIT, 25t T =R & ELAR A0 7 kil
R, JerR 1 HAE R 37 SN AL 3.
3.5 BAEERESN

5 BRI T A BERAE G ZRAUI R AT 55 P IR S0 B2 2% FEXT LG 2R, (L5 HE R By M, PRIZATE 55 75 I
Spid R, 2R P RLE FE SR AR RE SN AEEE i AL ) S i 1] i DAL K, AR BRI R R A T Al vy . A 2R
A, LEFTA G R B A B | FreeVA LA 2.72 s FHERR IR R IR AR, IG-VLM LA 2.94 s Ik, ATk
(IR B 3.64 s, Ab T 85K, 3X — 85 R 5 AR SO VR R BT BE 8 UIRE 9%, 38 1 XU IPR IR [F) SR A S LI [7] 24
JE RS A R e S A2 1L, TRIAS i B2l 25 22 (R RAE 52 22 (W) 4 BE R TR B4, A2 A7 RERTHE S PERERTAT IR T, fR3F 11
TSRS A0 P R
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[ T COUATON BALANCING

[1)#: what is a man doing? % 5% : explain
JRAI 14514 - a man is seen sitting at a desk with a laptop, talking
and gesturing with his hands. He appears to be engaged in a
discussion or presentation, possibly explaining a concept or
demonstrating something on the laptop. The setting suggests an
office or a workspace environment. (score:4/5)

Free Video-LLM {7414 : a man is seen in a room with a desk. a
laptop. and various decorative items. He appears to be engaged in a
conversation or presentation, as he is gesturing with his hands and
speaking. The context suggests that the man might be discussing a
topic related to the content displayed on the laptop screen. The
presence of the desk and the laptop indicates that the setting could
be an office or a workspace. (score:1/5)

(a) F5¢ 1 PAIRE VR

/7] : what does a man using the hands free voice command in his
car to make?% % : phone

R4 04 : a man is seen using a hands-free voice command
in his car to make a call. The sequence of key frames shows the
man holding the steering wheel and talking on the phone. The
context of the video suggests that the man is using voice command
technology to operate his car's infotainment system and make a call
without having to physically interact with the system. The video
likely demonstrates the convenience and safety benefits of using
voice command technology while driving. (score:5/5)
Free Video-LLM [{J4%i4 : a man is seen using a hands-free voice
command in his car to make a sandwich. The sequence of key
frames shows the man holding a sandwich in his hand, and the
voice command is activated, suggesting that he is using the car's
voice command system to prepare the sandwich. The context of the
video is a demonstration of the car's voice command system,
showcasing its functionality and convenience for the user.
(score:1/5)

(b) 35t 3¢ B A I T

K 4

%5

HAFFIR 2026 55 37 A% S

[ : what does a horse run in?Z % : field

JEA1174514 . the horse is running through a fenced-in area,
possibly a corral or a training course. The horse is seen jumping
over a small obstacle. which could be a hurdle or a barrier.
indicating that it might be participating in a horse riding or training
activity. The setting suggests that the horse is being exercised or
trained for equestrian events or activities. (score:4/5)

Free Video-LLM {1414 : the horse is running on a track with a
red and white pole in the middle. The horse is jumping over the
pole. which is part of an obstacle course. The scene captures the
horse in action, showcasing its agility and athleticism as it
navigates the course. The setting appears to be an outdoor
equestrian facility, possibly a training ground or a competition
venue. (score:1/5)

(c) I 3: HILIpH R

7] /8 : what are cartoon characters doing?% %% : interact

JUAT[ 4514 - there is a scene featuring a man in a room with a
cartoon character on the wall. The man is pointing at the character,
and the character is smiling. The overall content of the video
seems to be a humorous or lighthearted interaction between the
man and the cartoon character. The context suggests that the
man might be engaging with the character in a playful or
imaginative way. possibly as part of a storvtelling or role-playing
scenario. (score:5/5)

Free Video-LLM (14114 : there are two cartoon characters. one
with a smiling face and the other with a frowning face. The smiling
character is pointing to the right, while the frowning character is
looking up. They are in a room with a brick wall and a window.
The overall content of the video seems to be a humorous or
lighthearted scene involving the two characters. (score:1/5)

(d) W35t 4: RIBL R EE)

TREAAL i 25 AT WAL S0 B

FIRE R TR

A HEFERTA] (s))
IG-VLM™® 2.94
FreeVA! 2.72

SF-LLaVA®™ 3.75
Free Video-LLM" 3.47
AL TTIE 3.64

TE: I AR AL R, | R BUE IR A

4 B %T

FESANGRAIR 2 (VQA) AR5, AFFEW A T ZE R I P70 55 G AT 2 () 75 300, Dy 17 A R 28 ] i, 3K
AT T — ol 3 00 S T AR T oAk ) e VI AL A A 22 3 3 ) 2 SR S5 T TR) G 2 R BK & HE BEAL A1
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SCBL T R BT F (0 B G B FEANR B L, BEsD> TV RIUAR, SUREFE 1 R BhAS H e B, BeA, R Bl
25 (AL RAE SO R 1 2 (] MR A 0, 398 1 H AR DR T8 SO SR, JRATTHE 4 AN 2 A i A I F Sl 4 Ltk
177 RESC. 45 RRW, AR E T, %0 AR R R fE AR L BT 14 Aol B, mr il fe as
R TRERE R R Serh (2 NS EMARRLEE B4R ) AR REVHERA 3E A I 2 S B A . SR, BILA iR AR AR B AL
AU AT T e AL 2 (. AR AR R R I P b R A S, DUiE— P 3R TR MU S S5 M O BE AR BE ).
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