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Emotional Video Captioning Based on Fine-Grained Visual and Audio-Visual Dual-

Branch Fusion

GONG Yuxuan, HAN Tingting
(School of Computer Science, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: Emotional video captioning, as a cross-modal task integrating visual semantic parsing and
emotional perception, faces the core challenge of accurately capturing the emotional cues embedded in
visual content. Existing methods have two notable limitations: First, they insufficiently explore the fine-
grained semantic correlations between video subjects (such as humans and objects) and their appearance
and motion features, leading to a lack of refined support for visual content understanding; second, they
neglect the auxiliary value of the audio modality in emotional discrimination and content semantic
alignment, which restricts the comprehensive utilization of cross-modal information. To address these
issues, this paper proposes a framework based on fine-grained visual and audio-visual dual-branch fusion.
Specifically, the fine-grained visual feature fusion module effectively models the fine-grained semantic
associations between video entities and visual contexts through pairwise interactions and deep integration of
visual, object, and motion features, thereby achieving refined parsing of video content. The audio-visual
dual-branch global fusion module constructs a cross-modal interaction channel to deeply fuse the integrated

visual features with audio features, fully leveraging the supplementary role of audio information in
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emotional cue transmission and semantic constraint. Validation experiments on public benchmark datasets
show that the proposed method outperforms comparative methods such as CANet and EPAN across
evaluation metrics. It achieves an average improvement of 4% over EPAN method in emotional metrics,
an average increase of 0.5 in semantic metrics, and an average boost of 0.7 in comprehensive metrics.
Experimental results demonstrate that the proposed method can effectively enhance the quality of emotional
video captioning.

Key words: emotional video captioning; cross-modal emotional perception; fine-grained feature fusion;

attention mechanism; video understanding
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Fig.1 Diagram of framework based on fine-grained visual and audio-visual dual-branch fusion
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Table 1 Performance comparison of the proposed model with other methods on EmVidCap-L dataset

FEfE i Ace., Ace. BLEU-1 BLEU-2 BLEU-3 BLEU-4 METEOR ROUGE CIDEr BFS CFS

CANet®™ 41.9 39.7  66.9 44.8 29.3 19.3 18.2 37.9 23.3 339 26.8
RIOL ppaAN= 497 482 669 45.0 29.8 19.6 18.3 38.1 241 36.3 29.1
RN DCGN" 51.3 50.6 69.6 48.2 33.8 22.1 19.5 42.0 28.4 387 33.1

Ours  53.4 525 67.6 45.3 30.3 19.7 18.5 38.3 246 36.8 30.1

T« de 55 R AP R L R Rk 7R
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x2 AXEBEHMAEI T CLIPHFEMHERERT L

Table 2 Performance comparison of the proposed model with other methods for CLIP feature

FEAE VRS Acc,, Acc, BLEU-1 BLEU-2 BLEU-3 BLEU-4 METEOR ROUGE CIDEr BFS CFS
SA-LSTM®™ 48.6 47.1  71.0 51.1 34.5 22.5 19.6 40.7  30.2 38.9 33.7
CLIP  EPAN®! 643 621 725 52.8 37.2 27.0 20.8 417 335 44.2 394
Ours 65.7 64.2 T4.4 54.0 38.1 27.8 21.9 42.6 351 454 408

T R AESS R LR s o

N1, 2 0] LR Y, B oA SO sk e B s 4 B S B0 TS B bR Acey, FIl Ace, A Bk 26 B R 1) 4 T 4R
Ft, 7E R1I01-+RN $EiE _E b EPAN BB 43 5148 55 3.7% F14.3% , 78 CLIP #:4F [ 4% 48 %5 1.4%0 Fn
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x3 HEXRBER

Table 3 Ablation experiment results

A B Acc, Acc. BLEU-1 BLEU-2 BLEU-3 BLEU-4 METEOR ROUGE CIDEr BFS CFS
X X 643 621 72.5 52.8 37.2 27.0 20.8 41.7 33.5 442 394
v X 654 638 73.1 53.0 37.3 26.9 21.1 41.7 33.9  44.6 39.8
X < 64.8 627 74.1 53.6 37.8 27.5 21.8 42.4 346 451 40.2
Vv N 657 624 74.4 54.0 38.1 27.8 21.9 42.6 351 454 408

T R AESS R LR R
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55 00 [ B 200K A B R AE A R B ) S ) S B T TR R A O R R AR A L R FE
BLEU-1.METEOR HI CIDEr & ¥ I+ ko A FH 5 45000 5 X453 32 42 Jmy il & BB 43 531 2 42 7 1.0.0.7 A1
0.7, 3X— &5 JE 3R B2 A B A 05 18 SCEEASE v (9 1 R B0 b % R0 AST e A A SO B Bl A A 2 U
P T8 SCAR B R AT 2400RE B2 1) DGR 5 %0 5%, S B SR AL 1 B SR e EORS ME Y 000 REAE RAE

P2 SR s g T IEAR A SR . 2R B 285 Rk R, 3R 3 Ml S I 45 SRk — A IR T T B AR T AL A
A gt 3 e R R R A A R B 5 3 - L3 S 4 R A AR B B B R AR SCRE R R 4% [
I ST XA A B 1 SCA TR R B AR 1 U R R ARG AT, DT Sy A T i O A 4 ) (e LR
itk 5 15 & — B0 ) 1R T A s 51T

Audio: The black man looked sadly at the dead man.
All: the white man is very sad because of the death of his family.
GT: The white man in black is sorrowfully looking at the dead.

L L Where there's death, there will always be death.

(a) Visualization example of 61 003 in EmVidCap-L

Audio: the family was surprised to see the gift on the table.
All: the woman was surprised when she saw the gift from her husband.
GT: A woman was surprised by the present her family gave her.
We want to make sure she's ready. Ready, set, go! You have to open that!Get over there with her. That said it's blindfold you,
M 80 I said I have my jacket. Hold on, Tristan you're in the way. Go around over there. And I said I have a shirt! Now Ashlyn's
in the way.

(b) Visualization example of 70 824 in EmVidCap-L
(12 I s g n] A Ak &b

Fig.2 Visualization results of ablation experiment
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®
LIVE SCORPIONS

Ours: the man is so scared when he saw the insect in the box.
EPAN: a man is angrily trying to walk through a place.
GT: A man was so scared that he didn't dare to step into the place full of lobsters.

T Oh, no, no, that's not happening. There's not, oh, for the love of God. Oh, no, Oh.
(a) Visualization example of 40 714 in EmVidCap-L

i
Ours: the man is very angry with the man who is talking about something.
EPAN: a little boy is crying with great sadness.
GT: The man is furious at his friend who is always talking in front of him.
Hey, what's in the show? Yeah, I'm good when I should do that type. You're watching a lot. It's them or summer.
Hey, you need to do the best part.

(b)Visualization example of 11 510 in EmVidCap-L
3 Al Ak g R

Fig.3 Visualization results
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