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Abstract

This paper addresses the need for sentiment analysis of multimodal consumer reviews in the rap-
idly expanding new energy vehicle market by proposing an improved multi-head attention mecha-
nism-based multimodal sentiment analysis model. The model effectively enhances the recognition
accuracy of emotional tendencies in online reviews by integrating cross-modality and self-attention
mechanisms. Experimental results demonstrate that the model outperforms existing methods
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across multiple datasets, providing a new perspective and tool for mining user requirements in new
energy vehicles.

Keywords

New Energy Vehicles, Multimodal, Online Review

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B AR AER G AL AN EI IR SRS e 1) ) H 28 7™ 5, BT RETRV TR (NEV)VE A B AU Gkt 4= i
FRFE, H AT AR RGEY R[] V8 2B X BRI A S B 8, R A AR LR VRIS R IA
AL, X FRERIGE R RA WS OMER]. AL IrESHEZHEEER, ok, K&
AR, DB B 1 IR AL 7 B R M (3] SR, RS A5 I A 7 R e DL 4t B P Y
HSLIREZ, BRSO HT (MSA) BRI A HT RE IR SUR I S BE B AR [4]. MSA B 7E A MBS Hodls o
SEIUIE AT S, AT e vy e TR g0 A0 000 P 155 SR 5]

IEEER, WEFUEATR N 7 2 MR R 2 B E T AESS, SR TR PRI 55 6]. T
YIZRIE BT DA R SRS AR A8 ] AERISEAN[O]FEH Y TTRHP AR B AN SCAR ) 215
HFEISCULRCH AR, i3 Faster R-CNN Al Bi-GRU #5773 5l 42 HUEI SR SCARFAE, i by [FIE = 7L
BT FARHIE RIS — 20t BRI TR A 7 RHEm P . SRHEe A A8 A [10] 00 3R £ T rh SO Rl I i
SR G 2 HRAE S M %, i BILSTM M2 & SN LN XUE R, HFEE 2 kmERD
WU 5 SCARAR SR 5 & AL R AL, A AT 1 R o B A HER 5 o 2R RARSE N [T 18T XAk 22
SRR ZREETT I T, SR T T BE S S AERIR S I (CPLIE R, A R i i v i ) A
2% (0 ELAS VPG REAS (1 70 SRMEPE , I RIS [ AR 3& BV AR 7, BA 13 K0 5 A R A A B 1 IR 2 R
W R TR SRR R

SR, DA A3 T 22 Sk I AR AR Kb BT RE VRV AR AE R VP IR IR D T I pb ik, JCH R AEREES
(A5 S R B AR E 175 S SR THI[12]0 D9 1 R 3R [, ASSCHR MY 1 — i - 2t 22 S R LR i)
B, B TR X H eI AR LR AT 2RSS O . IR R S NSRRI B R T
R SR, SR TR AN RIS ) 1 S B I P e

2. FBERSER PRKRIZIERE
2.1. ET Bert (RERIHTRER S FE R R E

DAAE R T 45 210 P 55 8T RE VRV 25 AN [R) i 1 1) S 0 R P D8 R S R AN R @ 1, AN 4y
HAE, GRS PE R AT R, (AR FEMEZ AR, SRR, ZERK. ARRIX—R 8, KCETE
BT Bert M — AN HBHAL,  [RIRRVE R B A DL AN R @ AT IS R b, AR BT R A A
RSB A, AT BRI, 7FREBAR S ALAER A2 5 BN . A SCX Bert
M TR ZRB AR BEAT I, A5 20T Bert 4555650 A\ PR 1) embedding 7R . U3 Bert 1547 45 44 1 14]
1 Bi7Re

DOI: 10.12677/m0s.2025.142174 544 e RSE TR


https://doi.org/10.12677/mos.2025.142174
http://creativecommons.org/licenses/by/4.0/

[RERE P el

10
Bert .
N 0|1
Tokent =4 m) - 2 E 1, » 110
L, 110
N 0|1
0]
- i
3 | TR a
o DEEER softmax2
£ PHRER
]
|
TokenN - ‘ b 2 2 ‘ =

Figure 1. Schematic structure of improved Bert model
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Figure 2. A multimodal sentiment analysis network architecture based on cross-
modal attention
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Figure 3. Architecture of a multimodal cross-attention model
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Figure 4. Flowchart of sentiment dictionary construction
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Figure 5. Distribution of reviews for new energy vehicles
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Figure 6. Experimental results of various models
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