{tjrudqls1003, irum1020}@naver.com, {nhkim,*cgmi66}@honam.ac.kr

Research on emotion analysis of voice data using CNN-GRU model

Gyeongbin Seo, Dongwook Lee, Namho Kim, Gwangmi Choix*

*Dept. of Computer Engineering, Honam Univ.

I.AE

DAL AT 1S TE2E 2= 9= b 223 9 4d) 8 2= gt} o]l CNN(Convolutional Neural Network)®} LSTM(Long Short-Term
] AL oW AL AR NS A7 B3 Eo] o3 elgpe)  Memory)& £ 7IE ATE AR A, 54 AR
AT B PAS oJAT LR ATE o FH1] g e TS TN AN CNNE AR oL LSTM A3 &834ed A2k
Z Aprjuro] 744 o) gk o]o] w7 Bl STy makA] &4 Holge N e Lelste]l BAL Sk of delA= 6714 A Jhe el
WS AHAA AN AL AN A PR nEA Qahe ) mg  WESE B AANON, HTH L IHE AREE 61%] ol=3ie
o] B}, o4 740l Aloet SN EE EM o] B AS gEow  h HIZFE AHEE 56%E e AL

QB 71%olth S4E o83 PR vlolele] H5o] 7}

= o] QAR o2 el vl Aol Yok o] girH2), B e LSTM GRU

2 DCNN(Deep Convolutional Neural Network) & 3.2] 5] CNNE. 2z}

GRUR S Agete] 7 A5 HH 0% Hrh o3 S w4t &

I. #da+

<% 1> [EMOCAP(Interactive Emotional Dyadic Motion Capture)<
Bgsel GF 42 S5 WA | o, Z DCNNDeep
Convolutional Neural Network) &18]&3} 7]& &dag]ES A3 H
W 243 Alolr), o] A A= Emo-DB9 SAVEES dloJEAlo2 A}
&ato] PE, P, 2F T OGS AAES AAUTH3]L B =Rl E

/1% M3 4 QAo §48 A5-S molF CNNEE3} GRU

gz o}»} e 6).

E
JJEE FFeta, 4 Yeist & YeE ShIT B

Algorithms Anger Happy Sad Al stoith LSTMBE.tH
k-nearest neighbor 93% 55% 77% Gl L 7]—%—2] _7_7} x_l onz 3 e o] ]3 HH}E X] } LS TMJ,} 7{,] pe=)
Linear discriminant analysis 68% 49% 72% ors = o - . '
Support vector machine 74% 70% 93% Aot 458 BATHT7]. 2 =l CNNY Agsto] o] A mdl=
Regularized discriminant analysis 83% 73% 97% GRUE A= 3l o] &0t}

Deep Convolutional neural network ~ 99% 99% 96%




1.
B =i A 54 HolHE A8k A4S 73] 3 54 volHE
MFCC(Mel-Frequency Cepstral Coefficients) 2 2 *g]s}aL gl<5 2 ]
2E dlo]H 2 Afstehs #4& CNN-GRUEE F-¢ #d —’Fﬁyr‘fh:} o]

& 919 librosa gho]B2lg] & AF&-ato] &4 dlo|E & MFCCR WA
ok MFCCE Wigte 54 HlolH = At m& Faba= 499 54& £3
SR}, wheka] CNNell 913 2 4= A 2D e <] H]OIHE gt o
% TensorFlowE AHE38l9] Sequential =2g A gHt}. Sequential &
g PojojE FAH R dAste] RES sk dl AT

FI'E

O:

| flatten |
@ | oy
| layer

~ Q--C—DD‘ o> cl"-"P“'
liliie) ayer

19 2. CNN-GRU Architecture

<9 2> A AA #olo]2= CNN(Convolutional Neural Network)

glo]ojE F7kstt. CNNE 33H4Q §4S &3t o 23440l wf
A MFCC= ®#he &4 wlolHe] #3249l 548 F&3517] A3
CNN #oJolE 7ttt} F WA #ofoji= CNN #ojofe] 32 3D
Fejo]7] m&ol, o]& GRUHelZ Bf7] $3) 2D Jej= Hus)
(flatten) k. o] dlo]E o] RS WA sto] Alf2 o] HolEHE A
Aah= 3ol Al WA #lo]o}= GRU(Gated Recurrent Unit) #]o]o]
F7kste] AIHAQ EAS aLeldtth. GRUE AAE dolHE AHelst
Eﬂ AbEET mAE o R E9 Polo s FUlste PAS SR
gojoje B/ &g AMEET, 4 27 AHS 98 @4 g4

g A4sto] 7 Fezd Ui FE 7E A4S F 9k ol S olEd
o]

dlolBl¢] 7H4S BAeE= CNN-GRUR S-S A4 g},

e e rulm

o i

dlo
oX,

lo

il

CNN-GRUZE
Training Data

o doEERE | — % R
_/ (Training Data/Test Data) I

Test Data

M2 golg \ I S
/ p

1% 3. CNN-GRUEH! &5 9 g AE

agja <a® 3> 2ol diolg A 2 dlolH AtskE Az gl
ole1 & SFAI7l  H2E HolHE 1 Rd] %S Wttt g

£ =l A AREskAt sk 54 dlolE Al KAIST 1A 574
AA FEHE st ofEFYACIHE ol&ste A T A
(happiness, angry, disgust, fear, neutral, sadness, surprise) 2. 2}
¥ 1001270} &4 dlole] A& Abg-atarzt gt 1001271 =4 wlo]E
gtd-& MFCC He|2 Walsls 5 dlolg MEH(dolHAles T2
o] Aol Wk Wk W) S | F 1 23} £ (StratifiedShuffleSplit)
& AHESte] HlolB & 3y dolEl 9} H2E o 80:20H] &% 42
B A7 E A%gelF0] 8010709 3tss dlol el 200271 Bl E o] ¥
2 1pro] ARg-skaat g

V. A2
B Rl ARES b3t 3 el 43S asta ol 9
Westad, 34 HolHE B Ao 4AS A4ste] A4 43
SuheA) A4 o gl B34 AR 44E 245 915t
o CNN-GRUS o] 8% 2 AIRbajele), £4 Hlo]e] & MFCC2 W8
sho] Aol W2 F54 o o] S L 5 ONNE o] §afe] F24
Q) 5R¢ 2E9n), 324 olEl GRUAA A44el BAE wejst
whe 52 dolojol 4AS B8 o FHg.

(@]
Z,
7
D
=)
@
ta
il
:i
N
F?N =
re

FE9d CNN-LSTM Edz}e] xpo]de

CNN-GRUREZ-E & ot thate] Zoj7t 11 A7]4 ool A4
Il F2 ARE 7 ol BAshs S A% HEs 7R HlolHE

18 1 4L LSTUE 4 et £ 493 Wi f
2A5He W, GRUE 4 Jelst &4 Jei8 shiz

rqhoﬂ CNN-GRUZ #22] AHg-gFo] 41 &&49] E'.":il% ?*éf& +

- SHARE iske] o)z} 21 A7) ool 2 A= thstehs Feel
rﬂOl B 0|43 = CNN-LSTMe] ¢ aﬂs}u}. i R
skl F4je] dolErE obd &4 Wil P49 b 1E1 1%6}04

CNN-GRUZ :9‘,_%73]‘?_1 LXE)] T,‘:_‘_/jl% 3] oi . ]
glolelo] i3l CNN-GRUZ 4$-3H= 7
78 gt g,

ACKNOWLEDGMENT

M EEREREE LR
5" (ITP-2024-RS-2022-00156287)

B AT FIEARENY D ARENY
QAP A7 53]

Z1E
[1] Russell, J. A. "A Circumplex Model of Affect Journal of
Personahty and Social Psychology 39.", {61-178, 1980.

] 2223] and o|H%, "&4 EAz} HAE AWLlL o] &3t HE| Y
7“@"]“ " A8 =2=], vol. 70, no. 1, pp. 108-113, 2021.
[ 31 M. Sidorov, S. Ultes and A. Schmitt, "Emotions are a personal
thing: Towards speaker—adaptive emotion recognition", Proc. IEEE
Int. Conf. Acoust. (ICASSP), pp.
4803-4807, 2014.
[4] H. Li, X. Zhang and M. -J. Wang, "Research on Speech
Emotion Recognition Based on Deep Neural Network," 2021 IEEE
6th International Conference on Signal and Image Processing
(ICSIP), Nanjing, China, pp. 795-799, 2021.
[5 1723, "LSTM/GRU +317 %S o] &3 AlAGHolE %" =
AR = sl 2017, A&
[6] Kyunghyun Cho, Bart Van Merriénboer, Caglar Gulcehre,
Dzmitry Bahdanau, Fethi Bougares, Holger Schwenk, and Yoshua

Speech Signal Process.

Bengio, “Learning phrase representations using rnn encoder-de-

statistical machine translation”, arXiv preprint
arXiv:1406.1078, 2014.
[7] Tamal Datta Chaudhuri and Indranil Ghosh, “Artificial neural

network and time series modeling based approach to forecasting

coder for

the exchange rate in a multivariate framework”, arXiv preprint

arXiv:1607.02093, 2016.



