9545 B 4 1 TR [ AR Vol45 No.d
20264E 7 H Journal of South-Central Minzu University (Natural Science Edition) Jul. 2026

Al 5 2 R B R BY & AR 7S BT 1 A Y

EO AT, DRI REER R RR, R E!
(1 BT AT S AR, WAL A 435002;2 WIS Mk TS A T A ek, mL
B 43020553 WINPT R2E LS N LR RE2AFE, W14 R0 43007054 sz 7 I8 TREE A BRA W L L
I 430071)

W OE RE N TR REROR MRS S SR, DU R 2R L AR BN TSR SE S A A% AT 55 2 — AR 55
TEAR AT B REAGL 2R A5 220Ul e 30 1 o ) I A0 (L AL ER A SR T VR AT SR A7 A 4 i s SRS AL
A DR S S AR RCRAR TR A (. 32 1 — iRl 45 4 R SR A AR 8 A UL (FC-GCA ) AR R 25
B (CARE)HESR () Z2 A58 AL - G BE 0 -5 107 1) 3 4 M 2% (FeNet) B 42 Ry i LRI 3, A5 B0 22 it 1 1% 5 Transformer
iR R s 1) R SO 2 Bl AR IR ol % [ R 5 5 | AT SCORRMRL AR 6 e A 3] [ O 2% R & 445 FeNet
P 2% Ay A TR G B0 K RBP4 S5y 15 JR ST SO 5, DA T 384 i 40 A7 B2 1 SCHEASERE ) . SR 7E MSR-VTT 15 MSVD
HitE FIRUER Y] FC-GCA BIRLRRAS A= i T iR 3% DT A9 UIN & , B BT iz A v s ek

KR UL s ZRCSRG s 1 SOMAPER R ; 42 J5 78 SO FeNet 944

FESES TP391.4 XEIRERL A XEHES 1672-4321(2026)04-0532-08

doi: 10.20056/j.cnki.ZNMDZK.20250863

Multimodal video captioning with global concept awareness
Wang Kai'?, Yang Li*", Peng Yukai’, Chen Shuqin®, Yu Liangjun®, Wu Shifeng*

(1 College of Artificial Intelligence and Computer Science, Hubei Normal University, Huangshi 435002, Hubei China;
2 College of Computer and Artificial Intelligence, Hubei University of Education, Wuhan 430205, Hubei China; 3 College
of Computer Science and Artificial Intelligence, Wuhan University of Technology, Wuhan 430070, Hubei China;

4 Zhonggian Liyuan Engineering Consulting Co., Ltd. Wuhan 430071, Hubei China)

Abstract With the continuous evolution and breakthroughs in artificial intelligence , video captioning has become one of
the core tasks in the field of computer vision, demonstrating significant application value in video understanding,
intelligent retrieval, and other related areas. However, existing video captioning methods still face challenges such as
ambiguous global semantic modeling, insufficient concept detection accuracy, and low computational efficiency. To
address these issues, a Fusion-based Global Concept-Aware Video Captioning Model (FC-GCA) is proposed. The model
integrates the multimodal concept detection capability of the CARE framework with the global semantic extraction
advantage of the Forward Connection Network (FcNet) , effectively alleviating the problems of local semantic
fragmentation and dynamic correlation deficiency that commonly exist in traditional Transformer-based decoders.
Specifically, FC-GCA explicitly models inter-word dependencies by introducing a semantic similarity matrix, incorporates
the FcNet architecture into the decoder to enhance global semantic reasoning, and employs a hybrid loss function to
optimize global-local semantic alignment, thereby improving fine-grained semantic modeling. Experimental results on the
MSR-VTT and MSVD datasets demonstrate that the FC-GCA model generates more accurate and coherent video

descriptions, exhibiting superior generalization capability and robusiness compared to existing approaches.
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BNFE 4PN .



538 R B R 24l (AR B2 5 45 &
4 HRIIR IS,
) MSR-VTT MSVD
ik BLEU-4 METEOR  ROUGE-L  CIDEr  BLEU-4 METEOR ~ ROUGE-L  CIDEr
Baseline 415 311 64.4 57.6 53.1 37.9 74.1 102.1
CA-baseline 47.7 311 64.5 58.4 53.5 37.7 74.5 103.9
CARE 48.7 315 65.2 59.7 56.3 39.1 75.6 106.9
FC-GCA (ours) 4838 31.6 65.1 60.2 56.3 39.5 75.8 108.6

AHEE T PRI IR FE LAY | 78 A 2 05
TEFEBUR B 5 |, 78 BLEU-4 . ROUGE-L 5 CIDEr =4~
febr _EBUEA B Tt 72 A 2B IK 3 iy S
A He 5 , 75 BLEU-4 . ROUGE-L 5 CIDEr =545
BUEA PRI, S R 2 BEE 5 B R g i
BAALREFE LR SCERR, DN G A58 XL
AT PN 25 ) R 2 IR B FE A FeNet BEHR 5, 78
BLEU-4 METEOR 5 CIDEr =545 b3l A iz
T, X R W 4 Ry ih S5 | T RE IR S B A B AT T 4T 1) )
TLE 2= 2T RE T, DA AR B % B EORS ff i I 348

SCHG B Bl A FeNet A5 B BB (A5 7 7 MSR-
VTT 5 MSVD %4 4 R B4, A 3009 UE B T 24
TR A B R R
3.4 ROIGRSH

ARSI R PN 25 4 38 2B L SR A9 45 SR oy B an 141 4
BT b X 8 — AN A48T, BE 2R B AR ey T 8 0
B SCAAE B, FEUH LT “BE 2% (vegetables) " # A A
BEHEE | (carrot) (7™ B 1%, T FC-GCA B i
T SOR R RE PR X 42 R A7 B A0 SR A 3, DA TG A

GT: a woman is cutting vegetables.
Baseline: a woman is slicing a carrot.

GT: a man is putting noodles in a bowl.

Y. W

BT R ORRE A HL AR GT MR — i &z - IEAED)
#3% (a woman is cutting a vegetable)”. £ 55 P ILAT
SRR AR B TR R Y HARTE SUfE B — Rk
FIEEATE (a monkey is walking) 7O AR S FC-
GCA R RYIE i B Z W AR AR 2], AR T B A i
i B3 GT HEA R N2 — B R RIETEATAE (a
group of elephants are walking)”. 7655 PUAS RS |, JE
LA R i T H AR TR R R — D NIE S
— H/NE) (a person is holding a small animal )", T
ARILH FC-GCA KR 338 b 1 3] 4 Jmy 1 SL A0 AR AIE 2
AT T o AN B  B FA B R H
b2 2% 41 . (baby animal) "1 3E “ /N8l ) (small
animal) ", AT 5 423 GT ) 1 T &3k & L . [AI I,
At 451 A BEGIE B 42 Jmy 1 A5 2 2D X SCRR g
T SCA P 25 A B BRI 2 S0 i b mT 45, AR 3
FC-GCA BRI RE S AT AU i DRI S S 2 v K
B MR A AN J 5 BROR FE 342 I I AR ) A
SCOC G [R) e, DT A G Sy 4 T ELDRS B Y A 00
iR .

GT: elephants are walking.
Baseline: a monkey is walking.
Ours: a group of elephants are walking.

GT: a person is holding a young skunk.

Baseline: a man is pouring sauce over a container. Baseline: a person is holding a small animal.

Ours: a man is pouring pasta into a bowl.

Ours: a person is holding a baby animal.

P4 BRI AR 2 0T EE

4 RE

A% SCTE S % 28 A B A ) 2 452 5K 30 1 40 2
AL 6k T 3 IR 9 LB L SCAS 5 R A AT A
A FE Iy 1 7 2 A RCH A T MR RS T 1R
G PP — A5 5 e S, PR T B X Ve R A
25 [ PP B0 1 ) B . R 5 A T A
SRAMA T 1, DA 4 R - R SUA A T

T8 DL 5 A A AE AT 23 ] B A0 I ST 4>
T FE AR RS 25 B B, AR SCRIFTPE B Rl G T FeNet [ 2%
ZRRG 3 oA A SRR R A e LA i =X A B 3] ]
M G 3R, T 25 B e -1 Rl G i 5 B ses ]
SR M R R R R AL B AL A AR T S
Transformer f# 5 %% , FC-GCA B A3 B 4 1 Ky 51l 4K
R R ) RN ) T AR A ST BE ) AR AU T LA
3R AR B 0 JRy P T R Bl A8 OGOk LA K I
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PR 1] 38 OGB48 AR 740 ) 25, DI A BT A
Rt 3% BRI .

FEARR TAE T, Al 78 sh A& 52 Z 37 50 T AR s
B EURE B 00 35 R 5 9% J2 B RTIF 78 S8 R PR AR
X HFE ST AT 55 7 B N A R R A S
e 187 FH ) 9 b EL A R S TR B, A SO A A,
FETE—SE AR, 4 MSR-VTT 5 MSVD Il 248 H 5
ARGERFEANIE 2, PRI SO R A A B Ay A 2 40
B CUNFEFe gt | BT Fo 0 ) B SOAR A AR HAR T A
K PERE M AR e s, Iz ALRe h R e h £
ALY S s s vh ik — 251k
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