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Abstract

An efficient global local sequence alignment method (ETVA) is proposed to address the problem of
global alignment methods lacking fine-grained semantic matching and cross modal semantic gaps
leading to difficulty in feature alignment in text video retrieval. The model consists of a text encoder,
avideo encoder, a text video global alignment module, and a text video fine-grained alignment mod-
ule. The text encoder adopts the ALBERT model, which accurately extracts text features with its
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bidirectional encoding ability, and can improve the temporal consistency and semantic correlation
of cross modal features. The video encoder utilizes a multi expert module strategy to comprehen-
sively capture video information from multiple modalities and feature perspectives. The global
alignment module effectively achieves global semantic alignment by aggregating and transforming
features; The fine-grained alignment module is based on a shared clustering center mechanism to
deeply explore the semantic associations between local details in text and video. In the experiment,
MSRVTT, ActiveNet Captions, and LSMDC datasets were used, and the evaluation indicators were
Recall@K Compared with Median Rank, the results show that ETVA performs well on different da-
tasets and has improved retrieval accuracy compared to other methods.
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Figure 1. ETVA framework model
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Figure 2. Global alignment process
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H 3.5% (52.7%XF L 49.2%); TEMAREISCAK RS, [FIFETE 1k-B #1746 L, R@l fatadeFt 17 4.3%
(51.7%%F b 47.4%). B SE R MBE IG5 ISR T-MASS AL, ETVA 7E 1k-A 738 TR A 15
br A BB, InfE AR RES T, R@1 EbrE i 1.1%. EHEFRE L, ETVA KLY
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Table 1. Experimental results on the MSRVTT dataset
& 1. £ MSRVTT ¥iE5E EMSRIR AR

SCA - A A - SCA
ik R
R@l R@5 R@I0O Mdr R@l R@5 R@I0  MdR
CLIP4Clip [4] IK-A 445 714 81.6 2.0 427 70.9 80.6 2.0
X-CLIP [5] IK-A  45.1 723 82.3 2.0 46.8 72.5 84.2 2.0
X-Pool [6] IK-A 469 72.8 832 2.0 482 733 84.3 2.0
MPT [7] IK-A 463 70.9 80.7 - 45.0 70.9 80.6
T-MASS [8] IK-A 502 75.1 852 1.0 477 782 85.3 2.0
ETVA IK-A 513 76.2 85.7 1.0 488 80.3 86.4 1.0
UATVR [9] 1K-B 50.8 763 85.5 1.0 48.1 76.3 85.4 2.0
TEFAL [10] 1K-B 499 76.2 84.4 2.0 - -
X-Pool [6] 1K-B 482 773 85.1 2.0 - -
MPT [7] 1K-B 492 72.9 824 - 474 73.9 83.4 -
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T-MASS [8] 1K-B 513 76.5 85.6 1.0 50.9 80.2 88.0 1.0

ETVA 1K-B 52.7 713 86.1 1.0 51.7 81.1 894 1.0

UATVR [9] Full 22.0 354 423 6.0 18.7 353 41.2 6.0
TEFAL [10] Full 23.7 37.1 44.8 6.0 20.2 354 45.1 6.0

PAU [11] Full 22.2 36.2 46.5 4.0 20.7 36.7 58.8 4.0

Cap4Video [12] Full 22.9 34.0 474 3.0 - - - -

T-MASS [8] Full 23.0 39.0 56.2 3.0 21.6 46.9 61.2 3.0

ETVA Full 24.7 40.8 571 2.0 22.7 48.9 62.1 2.0

% T ActivityNet Captions ¥ 88, S2Ib 45 AN 2 Frs. BIHKMAS E 2 N 28E3hi7 51,
MR ER T . ETVA TEZEIEEMN R@10 fabr FikF] 93.5%, fEAMN - XA R@10 $845 b ik F]
94.1%. ML TTE MMT #l Cap4Video. 7£ LSMDC #¥dE4 b, ETVA RS T BIFHIS R,
%3 FiR. FEMBEI AR RIES T, ETVA £ R@1 #5455 LB T MMT SEIL T 1.4%032 T, X 1B
ETVA REWA 2 3 M 52 R B BRI A ATURCHE ,  StoF AN [) 450338 () W0 AT #1858 2 140 338 7 M FL 2 e BB T A
TLEFEBEWES, ETVA AR - Jaad 55k H A8 T i h Ab Bax Fp &2 2447 52

Table 2. Experimental results on the ActivityNet Captions dataset
5% 2. ActivityNet Captions #{#EEE_ERISZIGLER

SCA - LR R - A
Tk
R@1 R@5 R@10 Mdr R@!1 R@5 R@10 MdR

VIP 18.2 44.8 89.1 6 16.7 43.1 88.4 7
X-Pool 18.2 47.7 91.4 6 35.0 64.9 77.6 3
Cap4Video 33.9 62.1 76.4 - - - - -
MMT 42.7 74.2 93.2 2 429 74.8 93.1 4
ETVA 45.3 75.5 93.5 2 45.0 76.6 94.1 2

Table 3. Experimental results on the LSMDC dataset
= 3. 7£ LSMDC #iE&E FRYSLIn 4L

SCAS - A A - SCAR
7%
R@1 R@5 R@10 Mdr R@1 R@5 R@10 MdR
UCOFIA 13.6 279 33.5 32.0 - - - -
CLIP4Clip 15.1 28.5 36.1 28.0 - - - -
Frozen 12.9 28.7 35.1 355 - - - -
UATVR 15.8 37.6 40.1 - - - - -
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gk
TEFAL 10.1 25.6 34.6 27.0
X-Pool 22.3 38.0 - - 18.5 36.4
MMT 212 40.9 48.8 11.0 20.9 394 48.3 11.0
ETVA 22.6 41.8 49.2 9.0 21.8 40.3 49.8 10.0

LA Z M EIEERSREAR, ETVA BIAESCOR - YIS RAL S5 P BT HoAth 73, AEHERSTEAIEG
FRCR EAAT LS, Wi/ - R TR AT MERTT 1R R SO S AL UL [ fE

3.3. jHRESELE

NRNEINT ETVA B HA R, TP TIERhScs: . Wk 4 Jon. i 20 2 B i i 7 41
P, MR SIS RO, 30 1T W A R A A Y A R ) B S

Table 4. Ablation experiment results on the MSRVTT dataset
% 4. MSRVTT ¥iE&E LR)HRSII AR

‘ A - WA A - A
i
R@1 R@5 R@10 MdR R@5 R@5 R@10 MdR
Fa R 443 71.5 79.4 4 46.6 74.9 81.6 4
F BRI FE X} 5% 422 69.9 81.6 3 44.0 75.7 83.6 4
eyt 51.3 76.2 85.7 1 48.8 80.3 86.4 1

MM ETVA FAI £ R4 B0 RS, £ MSRVTT $dE4 E, Recall@l Fahr WEAHT 51.3% K
g N P& % 44.3%, Recall@5 fEhrt M 76.2%% % 71.5%, Median Rank M 1 TH&E 4. X F I ED> 4 Fxt 5%
B, EAUHE DA EE R FAEIR SR SR O R, REAER RIS T, HCHITER 2= 45 3 b iHE
ZREIEG, R KRG, Fla, TR C—BEATE AR EEATUORERS” IR, BA4
SRR FERRR AL, T RETCVE A BOE SR O T A 5. AIESNERBAE R SURIXN LR,
R IBANTTFH, A M LAAER 577348 H AH S AAT

YEBRERX TS, AU R AT IR, BRI T EURTRES IR . X — IR A5
YA T A R0t 5550 T SR 0 55 B AR I FE S A AN AT BER R B BB E T o 2D i, ZEMNT B LB
LRXFRRR AR SR, 5B, SCRBIMAS RESHH R@1 F865 FBET 7.0%. X —%
P BV HIE B T 42 R RHE S RS B2 M B B I B AME . 2 R SR AV R 8 AL B8 g A T (191 LA
B, R B R AL, P E AR, A AR AR AL Ik B T AR 1 1 RE R I

T BRANRL X TR, EAYYE MSRVTT Ais 45 FaRBUEAL I 2 o 12850 45 605 5 24 A K AR
YNGR, HIRLEE NS SR HOT T4 HE FE R 30 LA B oC B, LBRiZES, Recall@10
EAR AN 85.7%IRFF 42 81.6%. TEACERIUN “IZ3N R JelHATRAT IS , ARG HUB IR, IR iRErT R, &
JE” XA 2 ANEEBARBIE RSO - O, AR TG R HE VT SCAR R RN SR A T S5 A0
SRR R R B, R A/ T AR B SRS HROT R SRR AE IR N FZ IR AIUCAC R 77, 45500 7E b 3 5T O
TEBNT B BRI 2

TELHRLEE 0 S5, 2 SRS o0 SR R A AR Y PRI AZ Co ML) o 57 TR R 127 SR s (k> SR rp o B ),
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MSRVTT ##fafk bR PERERS 2 21000 . 24 ORI SO R AR, T “text” Fom oKt Ab 1
B T R ALIURFAIE 4 A5 R 3L 2 NetVLAD J=, SR 5 RHZ AL SO 2 5 SO JRy B A R I 4E T2 - R@1
b AN 51.3% NREZE 49.4%, PERERME NP, MSRVTT Bl S B & BRI 1T ik, 4t
IO SR SO AL ) J53 B AR5 AL AT AT RO SEAIL R o 8 RO s )5, AR TEIkTE 704l
FERSCAMBIA b 22 FE ) R e SO, P S A Bt R 3 A . NIRRT, HELL
HERANS FF SCAS S5 AU JR ARSI, 328 T PR 17 SR PR A R A 1

Table 5. Ablation experimental results of VLAD encoding on the MSRVTT dataset
5. 7£ MSRVTT BUEE&E X T VLAD %iBHYHRSEIREE R

) A - LR MU - A
Tk
R@1 R@5 R@10 MdR R@5 R@5 R@10 MdR
text 49.4 733 78.2 4 435 72.4 67.7 4
separate 50.6 75.2 79.4 4 41.4 71.7 70.1 3
ETVA 51.3 76.2 85.7 1 48.8 80.3 86.4 1

% R R BRAEI G A 25 A ST S S IR IE A ELZAE . ik 5 P s B BR 2 L5k
Ja, BRI BUKHE R . “separate” 7R ANRAT SCAR AL G B MIALATURF AL 25 119 2 18] Fiy o L 52
£ MSRVTT ##i4E b, Recall@5 $8b5 NEE TN 70wl 2L ZBBRAENE WA RIS & 45%)
AFFIER Y (NS BN AR AE) S R BEAT if, BRIz , B R REHR E R — Bl BRSSO IURAALE
T AP P I E S G R, SRR S IURHE 2 [ R UL RCBE P, AR L RERE 2 22 22

i IRV RIS S5 R AT R, ETVA BB SANAN:, B4R B, Ak fExy Frfith, L=
BRI Hems UL L 2 A, 0 TR SOAR - DU R AR 55 (0 7k BE R B B AT AN AT sk i 7R
AT — N AAF AR R B A, #R 2 B35 R MR R SOA 5 ALE SO R A B AL O RE 77, kT P fiopss
R R AERTEAN AR, X8 IEN] T ETVA BB AR QUM B vt (0 & BEE AN 2% 4104 2 18] 0 P[] B 224

3.4. AL AT

AR5 A K ARAUREAE S 70 e 2248 (1) ETVA BB R i — 23k =t . WKL 4 FafRLE R, fE
O 1 b, SrBCE S SCARRHIEYS “man” MG WATE 2 ECEI 0 1 AT, FAEELS “man” FHOC
PIAMIE B a0 2 b, S BCE & S SCAR NN “contraption” ,  H 2B 2% A0 I ME—FLAIME, A
FIERMAH “contraption” o fEHL 6 b, U “flying” “in” F “field” 3 HAGH G /FBCAE, Wisr
PC 212 O AR AT, ) B X N 2 . (BRI, “crashes” iXAMA], £EFTA G I 4 BB G AL
Ko XM TIISAEEAIR, BAME LB X AR

A, AT RRBA R R SR, £ MSR-VTT £Ha e (M 4 0 P AN SCAKS AR 1) 7= 134T
T AR R, BARNEWE S s, MWE SR AER], MHMAKRRNA “A girlis singing” B, A8
RIS T NIEAEPB I 75t . AR IR BeAG R 45 BARFF & FUHESKR, (AU — A48 Rk brid ekt
HE o 3X A2 PRI ERIN — AN BN B — AN g . FEE 5(b), AL ZE “girl is giving a speech” B,
IEHR R RO T H AL e RIEA RN AE TENRE R, MHAS RS RER S RIS RA
—EAE, (HHFAFFERRER PR E RS @I XA REIT LU, A R SR R A5
B E RIS 5 S AN 25 O ARE BE XTS5, AT 28R & TR R RO
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Figure 4. Visualization of weight allocation
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Figure 5. Text-video retrieval results

B 5. XK - PG RER
4. BL

AFERR Tl B 1) SCAS - AT IR S 5%, B EA AR S 8] 1) JR 0 SORE 5%, 4
TR RFITERE . B 5] AHET NetVLAD [R5, H4EtH—F ETVA (Efficient Text-video
Aligner) B84 , I T SEBLSCA - FLBD By R 25 1 o S 645 S'Ef_/\h/ﬁzzlx MUATUR: 2B ERIL T ETVA
TIEIA R, RIS AT AR At — 2P B0AIE 1 A1 S R A o SRS R A A5
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