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Abstract: Multimodal emotion recognition in conversation aims to understand the emotions behind utterances in
conversation by analyzing various types of data generated during the conversation, such as text, audio, and visual data.
Therefore, numerous multimodal information fusion-based methods have been proposed and achieved notable
performance. However, these methods often neglect that modality importance varies across different contexts, and they
overlook the heterogeneity of multimodal data, which can lead to a significant gap between modal features, thereby
hindering effective multimodal fusion. Therefore, this study proposes a modality de-heterogenization and adaptive fusion
model for emotion recognition in conversation to address the aforementioned issues. First, a shared encoder is used to map
features from different modalities into a shared semantic space to preliminarily reduce the gap between modal features.

Then, shared convolutional networks are employed to maximize mutual semantic information across modalities,
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eliminating the gap between modal features, and private convolutional networks are used to maintain the diversity of

modal features. Subsequently, the self-attention mechanism is employed to learn the importance of each modality, thereby

achieving adaptive fusion of modal information. Finally, experimental results on two public datasets demonstrate that the

proposed model outperforms existing baseline models.

Key words: emotion recognition; feature fusion; attention mechanism; heterogeneity
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% R (happy). 3645 (sad) 37 (neutral). 5%
(angry). M%7 (excited) F17HA% (frustrated).

MELD: Z34 % i ik 5 AL H (B K
), MIEEE T 13708 MIEIEA 1433 XG5
IEMOCAP #4584 [F] ) &, MELD fEXH & A 3 A4
BE Z AU . S A TRE AR 7 R 4
% (neutral). 1534 (surprise). A (fear). B4
(sadness). PRER (joy) IR (disgust) F2ES (angry).
52 SWIRE

« R SCHEAAE ] PyTorch S2HLH-fd A Adam {4k
PN AT AE IEMOCAP B £ F 12 >1 R A0
B R/NA 0.000 1 F1 32, o FBHIME 5 518 N 0.07 A
0.009. MATransformer FJZ2%i% 2N 3 /2. 7£ MELD #{
P B2 2 AL E K/ Y 0.000 1 1 36. o FIBHY
553 I N 0.05 A1 0.005. MATransformer [ /2%
SEON 2 . ASCERAIE GPU A5 5 RTX 2080Ti Ll
g, BRI NBENIEAT 3 R4 R 111,

53 IFEEsEie

TEATTH 7R T AR SCAAARE AL DU 2 2 A2 11
RELLER. DUR 2R IR LR A (1 A 21,

DialogueRNN!"": fi ffj 3 AN A ThfE ) GRU (4
J& GRU. Ut iE# GRU FlEE GRU) B4 451 5 (1) U 1
G715 S AT
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DialogueGCN!": ¢ GCN il F* ERC f£45+, 4=
B RFAE ] LRSS 5 S B, (HR XA FEES I
TUARIIE B

MMGCNPY: fii ] GON W0 £ 7 2% FEAR A& P9 0 F) 42
Jai B OB B B, B S AR S B X

MM-DFN: A FH —Ff g (0 5 T P 1 3 A i 5 5
POk 7 /G 2884 EFOUE B, i b g R 15 1
Y1 K.

SCMMP!: Bt 7 B AT B, %Al 3 AT
B R, BAE 84 B0 A 28 B, PAFR 2B FE AN
(AR 1] (R AH D A2

CTNet"!: H] Transformer [ 45 A4 AR AU AN [ 46 245
(RS N APE 138 52 B S Transformer T KK
T3 3 RS R AIE 2 [R] (%) B TR) ARG 1%, 1T %5 A2 4 Trans-

BAH.

CMCEF-SRNet!"": %1t 7 ##h Transformer, R 5
BRELAIH Transformer A% T B K18 X 4084k Trans-
former, F LAFRZR TEAE [A] 1) 2 B8 58 HAIE UL R B

MGLRAY™: 5] A AZ ML KAt 57 2 A s
B3 S B IF BAE RS 2 Skt & PR ORI 2R A
A IE B 22 A% SUE BT KIES(E B A& .

SCMENYY: it 1 — N3 405 15 88 f 3 7 At
B, WA B R X 00 {5 B Rl A R DGR 2R . iR 1 48
50 i 547 20 PR AN O 5 01 T 1 R 19D S

% 2 M 30 MR ILT £ IEMOCAP $# 471
MELD HOHE A 1 SCHR H P TR T T £ R
e S Jo B R AR B 45 58 43 B A 7 B T )
bk, < Fonte R AR BEMER (ttest T p fEH/D
T 0.05), “—FIRJE ARG AR

former # % 112K 23 > 7E K %5 55 1 22 A58 1k b 1Y) 5 458
E3) jx«i*?tﬂ'é%éﬂ;%iﬂ%’f IEMOCAP ¥ 4E SRR (%)

BT . Happy Sad Neutral Angry Excited Frustrated Acc W-F1
DialogueRNN 32.20 80.48 57.89 62.82 73.87 59.76 63.52 62.89
DialogueGCN 51.57 80.48 57.69 53.95 72.81 57.33 63.22 62.89

MMGCN 39.66 76.89 62.81 71.43 75.40 63.43 65.43 66.25

CTNet 51.30 79.90 65.80 67.20 78.70 58.80 68.00 67.50
MM-DFN 42.22 78.98 66.42 69.77 75.56 66.33 68.21 68.18
SCMM 45.37 78.76 63.54 66.05 76.70 66.18 — 67.53
CMCF-SRNet 52.20 81.40 68.80 70.30 76.70 66.18 70.50 69.60

MGLRA 63.50 81.80 71.50 61.10 76.30 67.80 71.30 70.10

SCMFN — — — — — — ?71.23 7121

ARSCAERY 58.53 85.74 74.79 66.28 77.29 71.34 73.82% 73.76*

3 AR 53R MELD 334 BRI SRS R (%)

SR Neutral Surprise Fear Sadness Joy i)isg"ust Angry Acc W-F1
DialogueRNN 76.97 47.69 — 20.41 50.92 45.23 — 57.66
DialogueGCN 75.97 46.05 — 19.60 ©51.20 40.83 — 56.36

MMGCN 76.33 48.15 & 22.93 53.02 46.09 60.42 5831

CTNet 77.40 52.70 10.0 32.50 56.00 11.20 44.60 62.00 60.50

MM-DFN 77.76 50.69 — 22.93 54.76 47.82 62.49 59.46

SCMM 2N — — — — — — 59.44
CMCF-SRNet s — — — — — 62.80 62.30

MGLRA 80.80 59.50 00.00 27.80 66.50 00.00 48.40 66.40 64.90

SCMFN — — — — — — 67.01 66.25

AR 79.52 58.93 25.13 44.48 63.85 23.39 57.51 67.58* 66.67*

MF 2 FIE 3 ] DG H AR SCHE R R AR i
SR €7 TP REN: (=¥ vl b | S > &/ Eia) N = R NTTR=
5L SCMFN AHLL, A SRR 7E IEMOCAP #(
Y5 (1 SR HE R 2 (Ace) BT W-F1 28 1R FH T 2.59%
1 2.55%. [F]BF£E<Sad” “Neutral ”Fl“Frustrated”ixX 3 />
BRI Bk 3] 7 K, 75 “Happy” #1“Excited”
& BTSSR 2R, /£ MELD #idi &b, 5

SCMFN #H b, ASCHEH FREAE Ace M1 W-F1 433
BHT 0.57% F1 0.42%, I 7E“Fear”*Sadness ™ “Disgust”
M“Angry”iX 4 MG EHFRIE T &R PERE,
TEFR ARG R E AR TAFIHRCR. N R
SEES S5 ] DUR A BT H A A Sk BRI T
BATEH R R, 1X = 2 ) T8 Re 08 Bt
i OB e IR ) ) R, AR RS 2RSS BT
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A IR BB B B E %, #lx SCMFN il MGLRA
TEX 2 A5 B RA I B 5 V8 A 25 e 2 2 S HUE 2
V) F S S5 1 ) R, AT E Ace AT W-F1 7 THISRBL T I
PEHIRCR.
54 HRLSEIG

TEARTT R, AR SCE— B RN A3 BT AR 2 A %/ B
A 0 A R A S B B, A T A
IRV Rl E. T Rl SEEG 45 SR AR 4 PR,

F 4 HESEIEE R IRIR (%)

o IEMOCAP MELD
R Ace  W-FI Acc  W-FI
wio {5 BIENERE 73.34 73.27 67.38 66.34
wlo XF 54 72.99 72.95 67.43 66.20
w/o MAT 69.47 69.53 66.95 64.38

w/o T 50.57 52.9 57.19 51.08
w/o A 71.59 71.36 66.93 65:97
w/oV 72.89 72.97 6723 6632
AR 73.82 73.76 . 1 67.58 66.67

wio TEASEME: B T R e (3 B ) £ LA
iﬂ%%*ﬁﬁ%ﬁﬁ%@ﬁ?ﬁ.

w/o X FFERAE: BBk TR o0 SR A DASSE X
FARSIE G E—R B H R

w/o MAT: ¥ T MATransformer H LLI6IF % &
A E G EEERRER

w/o T/A/V: BRSO/ F /M S E R T
E AR/ AR B S B

AR R G fil S 56 R a] LR HY, B8 R AT AT — AN A Bk
FR T BB L B 1) R B, 31X U B R AR B 7R AR Y A 48
KYE T HSEH. BT E, /£ Fk T MATransformer

WG, TR IIFEE 2OV R, JUHAE IEMOCARP. |

t Ace Ml W-F1 735 NI T 3.87% Fll 3.74%. Xt 9]
H A EE AL SRS B B S T
RUAER IR S R B R . A ER 115 BIEA#R
1R RN 5 5 B e T M 8 B, S A WA R
FRRCS AR 2 REIE A A TR R O 12 e T S A AN T
XA B T B N o AN RS AS T A [R] TE 5 AR AR [
FHOCHE DL R AH R AR S P9 15 15 17 86 2 1) B A O, AT
R 7 eEMZEFEERER.

FEASEAS TH RS2 6 52 T 45 SR mT LUK RS PR AR A —
MRS BORAA TR, WM RESMRIER LA &
FOVE . B8 B B SCAS AR S PR RE T 2 e Jai 2 ), L2
B A AL A A 0 2 PR SO RS
P L& TR UE B oA FE, Res g AR iR it 5

220 7 H K Research and Development

L IR R TSR LS RS B0V SUAS A 2
>, R B R A X
55 SEMBMEEE

9 T WA T4 Rt He 2 ST BUR (e BLAKRS
[A] 2 0] MATranstformer X4 B4 B8 1R 2 M), A< 15 %t
KEBHEAT T MR SR

3 JRILHI/Z IEMOCAP H0HE 45 T st 45 3,
MR LA SR, o F{E A BHIME N 0.007 F10.09
B A 1R M b M\ SGB04E AT LU th, 3
S5 38 K 5 7 e 49 0 L R 11 . % T
MA Transformen ) /& 20k Bt 2RO TR, (83 2 B (5
S U g R M G 4 VT LA HL ML i 7 5
3 JE I B T SR, 15 2E 55 4 J2 O A7 20 R
SR B BRI T AR TR 0T K2 S5
AR L B PV TR, DR 7 A
f 4 B

75
S 73.76
SZ! ) 73.59 73.66
< 73_.23/73.54__._’—0—.
<

- 73
=

72

71

0.001  0.003  0.005  0.007  0.009
aft

75.0 %

74.5 150 - L2 5
$ 740 | 735 735 7346 7341 :
E 735 | @ g & ﬁA/’
" 73.0 _

B 725 | 1
N 720
L @5
71.0
0.01 0.03 0.05 0.07 0.09
pla

75
—~ 73.76
S 74| 7343 7
= A 72.88 72.73
— 73 A 2
i A
Z 72

71

70

1 2 3 4
MATransformer/= %%

3 IEMOCAP % 4 10 2 BUsUs P s 56
4 RILH /& MELD BUdE4E T 12t ah 5, MsE
g 25 S rp o] DU 22 31 B8 2 o T8 H (B EE K, A5 TR 1) 44
Wb 2 38K, H2 o FMBIE 73 HITE 0.005 FT 0.05 IR
BB T AR, Z SR A5 R EI AU T KT
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F¢ 1 BE AR T RESE T T #E MATransformer /)2
Hrszue 5 Ful LUE Y, MELD $E 78 2508 2 1
1Bk B T e, M) b 2 HO8 K, BT I BT i)
R Y ) M RE RS T B

675
S 01 ea0 6657 6667 6659 49
£ 665
2 660
65.5
65.0
0.001  0.003 0005 0007  0.009
off
675
= 670 66.67
S
< 6641 0634 6638 6639 -)
T 665 % e -
Z 660 '
65.5 . o
WA A
65.0 . A=)
001 003 T 005 007 009
’ Bl
675
3 67.0 66.67
e
S s | 6636 A 0651 6640
a . — —i
Z 66,0
65.5
65.0
1 2 3 4
MATransformer/Z %1

4 MELD &M S HUu i sL 56

5.6 A

N T e AR B Kb, R
MELD ¥l LTI T ASCHURRIELL B MGLRA
(1A T . e NN

I S BB T BLAGHER T DL H MGLRA %%
TR % S V VAME 75 1T 4L 2 ) I E T —
S KR 2 17 AE O 055 BB 5 EL
KA I T R B B, DI MGLRA iR 4
HXH B 17 X 45 AT HEHE MGLRA, A STt
(R fE A RS T REIL A T i 04 )
IR IF ELAAM B A R T R A0TSR
B S IR OB RS ) B 5 TR 40 %
AR,
57 BEEEMSS

9T 7 o D T R B3 S 1,

-

SCAE DR EE AP B 1 2H o — A g 1200 3 o e
A A A B AT TR RIS R R
FER 6 2, AR4E BRI P IR S5 R, AR LR

g5

i
SR

Base“ne%i” o
% =

AT H IR
VS s RETEALK
&
08 r 2%?1):120

mm Visual

0.7 +

Weight

u, U, Uy Uy Us Uy Uy Ug U

Utterance

K6 ﬁ%&i%ﬁi%\

(1) H@@ﬁﬁﬁéﬁ:@%%ﬂéﬁ NG il s
ARAREAS AL Z&kﬁiﬁfﬁn%mﬁiz 3RS LT E
?aﬁ. FE I R, AE SR 2T b, SCARBEZS T
EREREEFWEH. XERANCAREEES H
R A B35 A5 S, B . B RS R BL K R Sk
WP, FE 0% A b A% 1K 105 2 TR 15 B T, A8 SORTE
TR IA T T LA 8 e PR R A 1k R AR M

(2) NSEEGTIANTT N RE, us~ ug FlusiX 3 A)iE
T ) SCAAR S A IS T F A AR AL, X
SN R SR 5 T, WiE XA B R FEA S
15 B R R BRI M P 25, 17 5 A0 e (G 7 46 1 7 1 B
SRR T TR R 1 AR 0 B e B AR B K.

5.8 $EIROT

TEARTT A, FRATTHE AT B HH SR F) T 225 SR DAV VE 36
B 1 TR 2R AT AT AR, DT SR S B2 1) 552 B 43 2K 1
. AL 7 AT 8 HmT DIAR tHan F 4518: (1) /£ IEMOCAP
K S5 B TN 45 S AT LUK B, AR SCHE H AR R A R
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& “Happy” 7 K N “Excited”, [F] I th & “Excited”
1532 “Happy”. 1X /2 K N “Happy” f1“Excited” /&
FEACL ) 475 8, 45030 T VR AR I L IX 43 B AT) 22 T) f 22
(2) £ MELD %48 52 (1) 750l 45 5 7T DLk BBk “Neutral”?
AN A PR 1 R 2 M B A B R b 23 28 “Neutral”,
X2 A 9 “Neutral 175 18 20 1) 15 15 £ /E MELD #4f
b bR TR, X BREURE AL ) 2 IR 2 M
T 5 2R 1 K At 175 SR ) O “Neutral”. B 4b<Fear” Al
“Disgust” & J& T FE A BE i /D I 15 &K, & 5 52 3|
B AN~ P 5 e DT i 5 40 288 1 1 20 0 5 O 22 1)

“Neutral”.

hap 3 22 0 51 0
250
sad {4 2 21 0 0 5
200
neu 6 1" 6 16 50
2 150
o
ang { 0 2 6 0 72
F 100
exc {1 3 1 9 0 7
F 50
fru A 1 2 39 43 7
— 0
hap sad neu ang exc fru
y_true

K7 IEMOCAP $ 54 i IR I 50 k4

. -
neu JEUCIAN 37 17 70 82 27 74
sur { 57 180 8 12 2 4 V) 300
fea { o 2 7 4 1 1 4
- 600
% sad | 43 5 10 & 8 3. W
~
joy 4 78 k7] 1 15 265 3 2 400
dis { 2 5 1 3 3 13 8 L 200
ang {1 % 2 6 2 17 17 184
Lo
neu sur fea sad joy dis ang
y_true
8 MELD H#la 4k iR 8 %
6 4

AR T AN RS EHESR, 4
TONFE TS E SR RN S N A ) 2 S S

222 i FH K Research and Development

TSR A S S ) B 0 4 B R [
FLS IR S 380 36 5 OV S5 i b K1 S LA
S A R 1 5 R I A, SR 7 R 524 S el o
FHI S BB SRt 2 2 ST i MRS 2 A 3 s
VUL, LAER I bR 2 B A 2 1A 25 5. JEAh A
S PR T4 D 80 S B A I B R
B S I T K 2 2 A RS LA [ LA
FEAEFE A S5V S ] o PSR AR A A 10 2
M. ZJRASCRE A MATransformer S5 > i & A%
F 2 AT £ B e 5 22 4 BSOS 9 DAt sk g
i gsR - v

T AR IR I o 0 5 ML 4 o
M 18 1 1 R0, B % 7 T % 500 A 0 i R s
094518 LS YR ., AT A7 5 36 A S T4 o
RO LA, BRI T T BN S 2 B R, 14t
PR THAEAE S 2. BOFTE RGP P BE O BT 4R T, 32
T R T 01 00 2 A S T A SR 0 5
I,

S 3k
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