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Fine-grained Multimodal Entity Linking for Videos
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Abstract: With the rapid development of the Internet and big data, the scale and variety of data are increasing. Video, as an important
form of information, is becoming increasingly prevalent, particularly with the recent growth of short videos. Understanding and analyzing
large-scale videos has become a hot topic of research. Entity linking, as a way of enriching background knowledge, can provide a wealth
of external information. Entity linking in videos can effectively assist in understanding the content of video, enabling classification,
retrieval, and recommendation of video content. However, the granularity of existing video linking datasets and methods is too coarse.
Therefore, this study proposes a video-based fine-grained entity linking approach, focusing on live streaming scenarios, and constructs a
fine-grained video entity linking dataset. Additionally, based on the challenges of fine-grained video linking tasks, this study proposes the
use of large models to extract entities and their attributes from videos, as well as utilizing contrastive learning to obtain better

representations of videos and their corresponding entities. The results demonstrate that the proposed method can effectively handle
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fine-grained entity linking tasks in videos.

Key words: fine-grained; video entity linking; dataset; large language model; contrastive learning
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SCRIFE R H 2 53R L B 2 2 1AL F6 AL 8 5, A 35 5 2 D U REL B RE 45 50 . %0 L 2% S5 B 455k B
1 R,

exp(§(E, .E;)/7)

exp(H(E, .E)/ D)+ 3. exp((E, .E,)/7)
Hort, o) Fe AT B BRI 520K, 11 ¢ Fom U SERE BE IS0, g0 m AR R E 8. S0 R e
REBUEE BRI S P 2 0 UG AR . S RF L 2% S ot (6L 2R, HL 3 SR 0 R R AR e R

5 SLIEHT

S {5 A B SR R ASOIT A 2 (9 VMEL B4 48, b 1S e a6 e, ISR BTk i B o % e i 4
KA IR IR BORAE — AN E A E /NP, RN Ll 27 5] 3 T B B DU S 442 1] (¥ AH 8L RE 5
7 0 o 7 O A ] 5 DR /N PR AL AR P TR 2, ST SRR R B A AN P AOGS I FY) ST i

Loss(E, ,E, ) =—log
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5.1.1  PEAdfE bR

Rk H R@K VLM MRR@K 6¥r. R@K 5 MRR@K F&15 B RS A & Wistr, WARXFIR, R@K &
G R BT K AR E EE, ST RAEM, AR K AMEE, & KAPESS MG, W 1; 25 EIEE
W, W 0. MRR@K i HI R RGIREIIRT K ANMERF, FERERE 1 IREI-F6 B 605, B
MRR {H R TE A 3% BCF 38 15 21

| relevant : documents : retrieved @rank < K |

R@K = ,
| relevant : documents |
1 & 1
MRR@K =— .
| K |5 rank;

512 HAkszml

BT g gmis E 2R, R A GRS 5 R H T RoBERTa-wwm-Base, 7 RoBERTa )Ll I iiidt 7
g, SrocE RS, BERIDEE R VIT-B/16, VIT /il JLAELE T SRS S ik 32 <% 10 Iy 4 iy
B AR AT A FEAE P S0 AT 0 Chinese-CLIPPYRIRLEE, 7E 4 3K 3 090 L 64 AN L& K /N i#4T I
%k, KM SGD AR, 22 BYIREE N 0.000 5, ¥FIahikshEJy 0.9, A T7i%idy CVMEL. MRF B,
F B KANEIRE], FRATEEHU RN E R B 1.8K ANk /B AR BRI %, FTA X ELSZI6 #5276 X BE ML % UG
] 5 ) MR 1 AT
513 FELEEA LR HEE

BT EA 5 RAR A A X O EAT 8E B2, Rk, ASCRxt sz ae k% 7 BLINK!', V2VTELMOILL &
AItCLIP™) BLINK & 40 SCA S A SE 3 1) 32 I A B2 e A Y V2VTEL J2 0l —4F & R I 2 B8 ek i
LRSI RY; 1 AILCLIP M2 P 3 SCXGE SRR RS, 162 N U B R R AT 55 Lk B 5r 201 i
A, BAVEGERE T 5 WUSHE AT 25 F 5 (AR AR 2 07 11 () J7 €, CLIP4CTip™Y, ALK 2% AT 45 40 35 MLA 48 2% S
A ARAG ZRAAN, AR S0 32 BRI R AR

Xif s h, V2VTEL (g 3 1 B A A 2 oS, SR SCRCR S A L2 R ResNet 2148 i 4632 512
i, BRI CLIP E¥HiHET. ResNet £ RIERRBREAMNME S, FEHEE PSR e B 6 B A
—, AR T ResNet #2510k, CLIP MHITES, (Hit 7ikfEfdE4E ERIUKRE. Kk, V2VTEL HERH
CLIP 1B RSB He i AR RS R R e S 4 L ROR i 45 1

AItCLIP 52 % T CLIP, AR K F XS & SCARBEAY, FIH CLIP I SO AR g A 25 38 58 XLM-R BUEBLAY, 78
PURE T SCRE S EEAE b, TR X BUSR R B S FIA R T ffk. A SCRA AUCLIP [T E, 5A
X, R S ) RORIE G I 2 RS RoR, 4R REAIRE FROA R

KSR AT 15 SRR 2 4T 0 P S0 5, Zeng S NPTEARIR T KMUBLER 42, (R IF380A $4 h Se it
VISR E, B — NI 22 00 Fp SORE BT RS 0K, DR, A SOOKE Jon i B 8 36 RN B 1) 9832, 5 R 3 o
YEENEESEESA —EMES, WIERE fr iR 7 £H AT 1ES NS CLIPACLp, &
AP ERILT 3 ANJCEEM, R BCPEMAGAE S AT ) R R, 4 TR AR TE AT B R 4R A
45 3.

BLINK )i 77 5242 LA St B DA B SRS S 10 1 SCIE A s $R S i iy, 2010 w4 s AR S i
PE RS gm i, THEAERLEE. ARSI B AN E T SCARAE 9 Sk 52 K B SCARAS 2, R B o i s
P53 25 BAE SR 105 BAb 7, BEA Sk AR B L RRAE SR IG5 B, P804 15 290 B R FH 95 AN S0 A 4 Y
8, LI L R ARERHURAE LROA AR
5.2 LR

I AE R 2. ASCHR OIS AR B B A AR A 4 R B 1 Bl IO BE B RIOR, R R T Al Ok
') BLINK 574 JRATTAR 9 K08 52 (4 20 A, I IS T7 G R LB 2 IR DAy STA A 265 A 4R B2 S A 1l ) FH SE
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B, AR L SRR T, 15 5 5 S B SOAR R AR B SR B R . AE A, BAR I BLRIBT A —, A
WA BEAIY L), (BRI T BRI, SOARIE A 4% 5 0 = 22 (11 .

K2 WUIEE AT Hod 4R B BRSO L i

itk R@1 R@5 R@8 R@10 MRR@3 MRR@5 MRR@10
CLIPA4Clip 1.06 8.02 13.9 17.1 2.14 3.10 427
AItCLIP 8.95 20.62 245 26.5 12.4 13.3 13.5
V2VTEL 9.09 24.1 30.5 32.6 13.0 142 15.4
BLINK 422 72.7 80.2 82.4 53.7 548 56.1
CVMEL 57.7 82.3 86.1 87.7 66.0 66.8 67.7

CVMEL 5 BLNIK MR TAV/MOIET, — R R NG G T EGESHER, 8 7o E BHUL,
BT IR &, HEBR LAMNEEBERK, IR RGENIE, S &%, M. R, e, P
A MER—FE BAN, AL HE 7 SEMSERT; S5 4h—J71E, CVMEL H FH RS A b B S A4 S 4 1) 4
HAE S, ML BLINK Al fE2 RN SCA K EEAR AL, SN SEOR H LR 67 B —, 45 5 4 3R B s AR IR R 1iE
TR SZES W AE W], 4l SCA ) CVMEL (R 2R 4 T BLINK J5 i,

CVMEL #H# T V2VTEL A B KRG, mEZEREEZ V2VTEL R A& BUGHRES, ERE Dy
M SRR R, 2 AR 2 AR Seik. Bt AR E A ST AR 4D, BT 43 R DD AR S AT REAE N A
e SR R B ke, B A JE T BT R P A D, TE R L AT IR D S A 1Bk

i CVMEL 5 AItCLIP A, SR WA B AWM. i, REEHIESE LR AItCLIP U 1R
FHHIE, (HET AUCLIP A& @AUEFHEE, AN SHE 2, 1B 205 8 SU8 0 B i) &R, 1w
CVMEL i FHEM S5 >, WA ARCLIP [ 1/4, 83T T REACHERE 25 5 HE WY SR B0 6024 B B0 5%
PR HAR, IF B SCAR YR D A% % 21 R SO, 78 H0HE SR A v DUAR 47 b B T L SR B

CLIP4Clip 7EHdE4E L AIRRB 22, BATIEN: TN G E LI IEE LTI s, s H 2%
T B — M ZERE, E1ER RO B CLRANE A 22 8, BhAh, PR R AT 45 M SR st BT 55 — 2
5 X A, AR 2R SCAS I E AR TE 2 2 AR I R A5 B, e — AN N Lo B AR DO A 7, T SE R EE R B
TR A& 1 UK 81 PR ) R B IR EE R, BT S I E R S G RRIA—3. M CVMEL #2H 1077 8k
FIRT AR, MEET G, R R R SCA, A B T I AR R, 1% EUE R SCARL A F
FAXFEE 2T, X0 AR AR ATURT S 4. 2 SRR AH, A SCHR HH (A0 0 8 B 2 U 223 P T 400 R R AL AT 22 11
£%.

5.3 JHRASCIG AR

FEMRLSEI Yy, BoE, AT TR RN, Fk, AT T A FREHO S50 25 R 15 m.

N T WA S5 AN [R5 06 WUAUE B OR B2, JATT 20 00 ORI SCAA SRR B 1 S AT B %, 45
R 3. BRI AR O RE 2 BEME 2R BCR, AP BER R RCRIFA L. TR
AL U R B, A S B sh i B o, Bk R R L RN — i y, flin
2L, BRIEE, FNSCH — SRR o, GIana il BB HLEE, S 1 0T AR K — &R 2>, A5 g 1R Mk
B ST MG, R, SRR BRI R, ASFE &K R D MANE LB BA A
BRI A, AR IR, ARMA—E 3 BHE R, A S i R 2 A BAR 2 ARUARS dh. 2 B2 Rl A 0 4 S04
A ERTE, Ul WAL b B 3 SCAS WA S R B kS S A R R R, R T DUy — R B, o
FETH I AR P HOROR.

T3 AR X S B8 45 R 3 M

Ji ik R@1 R@5 R@S8 R@10 MRR@3 MRR@5 MRR@10
S b 7.5 21.4 25.1 27.8 11.3 12.4 13.2
afisCA 55.1 82.3 85.5 86.6 65.0 66.0 66.6

CVMEL 57.7 82.3 86.1 87.7 66.0 66.8 67.7
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B FIR 2024 45 35 B F 30

N T I3 BB BE GO WA BE 12 R (R, BRATR M B 1 AR R 47 B0 03, R Boxr b2 ) B B se 6
ISR, SEOREE IR AR 4. BEXTX —SEIRE IR, T E.

X B ST A UL SO AR N R 2 5, SeIR AR AR R BRI, R@1 R TR T 33.2, UiHIX LA
> R H5 WA 2 ) WL EL 4 U 1 B 1 7 X, 3 P AR R R RO A R A U S T I, [
Fon Lo — R E LR, GBS R T RN HK IR EBONE E, RN T RE 2 32 F
I8 5 37 5 HORZ IR, SCAS BUSr ZH Tl (R S5 4 K BT ), A7 TR RE AR R 0. RS Ll 27 3] REs £638 F R
el b, BORE AR SRR IR Z T 225, 45 21 5 A Y SUR A K.

IR0 A B e KA TR R SR B, SRR A R R, A UL B R BT B TAL BEERAS T AR
KEHRTH. EEFERATREA: —J7 i, HUALPLAENS A A 45 1 U SRS 2, KB — 2 S,
HE—TT IR MG BAE AR 2 5, PO KK AT ekt 1 ilk, SEGEAEEER BT X
TR 40 L (1 25 MR U5 AR AT DU R PR A (1 LS RV AR I T 25 R

R4 ARG S U6 45 R LE AL

Jj ik R@!1 R@5 R@S8 R@10 MRR@3 MRR@5 MRR@10
pogEa=3] 24.5 44.9 52.9 55.6 29.6 31.6 33.1
PN LR 40.1 65.2 69.0 70.6 50.1 50.9 51.6

CVMEL 57.7 82.3 86.1 87.7 66.0 66.8 67.7

54 EMSH

N T SEGE Sy AT AR S AT 5% h AR Y PR B AT R I, FRATHIE T 3 AN I A xR A ) SR I AT T
PPl W 5 fos, LDHER R sk, 78 3 AN HGIh, CVMEL #4221 1 d5 A 1 g 1% 5244, BLINK 7E 57 JLAZ
RE 5 BERL BRI SEAA, 0 V2VTEL WU SR A5 I v (1 130 P AR ADUSE A v 4+ R 4R 1 B 12 S 1

RSO3 AHBIEED s

NI WU 45 F (AT = A7)
EE AL B v
AT ppr——

LT REFET

73 O M B B B — BLINK agﬁf
i
L3

il ATT S5 % 5 T R R PR AT R

NI g p—
5 117E 58 BE L3R 6] i LY
AT i T CVMEL agz;
i
F A s
A FERAT A T 0 V2VTEL 7 BN
AT R A 48 5 el
TR\ S50 L] L
Wit
SRR T
FHRNENRT BLINK
A TR 4 A
A 2 0
R Tl
PR CVMEL
EHY T
.y
WA RATAEE N~ AR V2VTEL l‘D pers
WS RAFRHSRT 3 Fan
BRI RS R T . e
A 1R A TR LG 35 AR = e
0l 0 =g
BT 5 5 I £ BLINK X\ =
E;{:ggwg - 2 B W e :
ZI5
e B R B == o T
ARG ERE T BT T CVMEL oy | i
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M BLINK #1 CVMEL {43 #7 K&, HEARAG] 2 TPAE top2 I BEREE S 7 Sfhk, (H2 5L [E N a3 7 2
PARARLI S, IR RRAE I AN 58 4 — B T CVMEL AMUE T A FRARL R S, e £ 7 5 ke e i i
MR HELE 55 — A, —J7 Al fe TGS B Ab 78, 53— 5 10 AT RE RS F 100 BE 27 T o RE A A9 B SR A B
L IR, AEAS [ R R A X 2T, Ak A — SRR Rl SO TR, AR A 3 b, SO BB
HRRA TSR T FHE”, XF 7525 BLINK 3G TR KT, SR T 230, S sEs)
HERA B i RS, TR R B RH 22/ CYMEL WAL S RF IR RO 00 T AERA R 7 S i, BRATTHED Y J5
PRI 7 T, AR TR 47 S ET DAty R 8 R ST AR F) g 2k, AN () ot R ) 7 i 00 B T E S AT AN [, R K
 J& AR S BE % A B R ME R R B AR Se AR S Ah O T, R RE R AR AL AR AR E R AT BN ZE, W
RN B, A SR A ETRE D, R BLETIRAOIERL L, B RER T, AhIUH BONHER I 2.

1M V2VTEL JRG T — N6, T — TR0 B IR A 2 B AR ABL R A ™ i, P 3 L 22 1R
EIGRER ORI K A7, ARLGE AR AT RE AN I 5 A0 P R DL SIC 1A B AT 55

6 B %

ATCHR T AR EERL 2 RS SRR AT 5, RS T ERRIS R, W T XA VMEL RS, H
PSR T N AR i I BRI 5. A SCHR K T R TR () 25 e 0 S B MR 7S (M AE TS S A RO I S
B E, HFEHSRIUEY], R0 BASLIRMCRAT BRI T, BAh, HTIZRIZ B 2 SURIN, O 1 3REURE E
AU AR ALEE, AR SCAE X B 22 20 SR SRR 78 g i 1) BE 47 2R 7R SRR P UE W, A ST 73R 4R 2 AL
B B SR A B B BOR.
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