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ABSTRACT: It is hard to prepare sufficient training data for speech emotion recognition due to the difficulty of
emotion labeling. In this paper, we apply transfer learning with large-scale training data for speech recognition on
a transformer-based model to improve the performance of speech emotion recognition. In addition, we propose
a method to utilize context information without decoding by multi-task learning with speech recognition.
According to the speech emotion recognition experiments using the [IEMOCAP dataset, our model achieves a
weighted accuracy of 70.6 % and an unweighted accuracy of 71.6 %, which shows that the proposed method is
effective in improving the performance of speech emotion recognition.
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Table 1. Experimental results on IEMOCAP dataset.
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(UA), Transfer Learning (TL), Multi-Task Learning
(MTL).

Model WA (%) UA (%)
CNN-BLSTM-SA 58.1 59.8
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43 & ZAnt
Table 10]| EMOCAP H|o| & o] Tt 27

A Aelstgch 94 Ed sz o] 4
. 5 ARsh glo] Aol mRlE &

>
>

2 4
o
HO{' oy, oM o gl

0

M Jo 2
g or

]_
< o] A2}¢l o] CNN-BLSTM-SA &9l H t} L}
5 Hojlnh o]= oF 10 h 5F9] [EMOC
ol 2= EfiA T Rd o el HES B
A7 of| F53517] w2l A2 Tk
CTC &A13H4=2 =3) ASR APHEHE wdo
IEMOCAP d|o8| & 1A 273t 79, EqiAm
5122 CNN-BLSTM-SA = & 9] /-5 thH] 7H5-7g <
T g ersAsie éﬂdﬂw 747} 15. 5%‘%‘ 13.5%
NAE s

O

%

Kl

X*Ol’i‘%ﬂ]r o] oAt dehas 483 4+
Ef Az dofohaut 2 8-d Edf Az d
ofe] 71 U us R elA 22
52%9 54%FLE A eS HoFQnt o] 2
IS T3l A "I A EE A Y22 ARES)
A QF, RIS S Bol T HoR sk dl
ol GETEe 25 74 e AL 3
e o AT

V.2 E

£ ATE B EAAT mUL 7|3ho 2 Aol
Sk W ISk M 8HS o), o
A8 E A o277 Bl st 28.5 %2 7 14
e MBS I = AT AR A
M ABE mE A A 4 Q14 et Bla



o,
o
04

001' _ﬂ,_l

Mo o2 L

1

o ox 2

o =

of i
(i

o o

e
H

ooy 4o oo 2 orlo XY |m
g &

me o

2 rE
o

2

H]—o} _/,\_3(1)4

oo
oX,
=)
o,
ro,
i
ox
olr
ot
oz
o

)
rot

]
ot
>

N
ob
QL

i 38

o
=

N
N
o
0,
[
|m
il
N
g

2
Jo
v
Iz
.
I
=2

<!
i)

N
—

n A g
©

oz
b‘j‘
e
£
>

32
PN o Hu

[
=l

in}

N

N

S)

olft ot
ox, Mo K

>

(2

5
RN

o

A g
i

i
of ot g o

1>

=
=)

ic /i
o>

o
2o

>
g

iz
&
e
ol
o
o ok 2 o R

ol

%

oo

ox

w2
£

_,4
)

+

<l
I
=

il
2%
Pl.
fr
Y
=

zZAtel =

[\

0194 -8 5o} gl TA o] X|¢)
= AT AMNRF-2019S1A5A2A03045884)

References

. H. Hu, M. Xu, and W. Wu, “GMM supervector based
SVM with spectral features for speech emotion
recognition,” Proc. I[CASSP. 413-416 (2007).

. A. Stuhlsatz, C. Meyer, F. Eyben, T. Zielke, G.
Meier, and B. Schuller, “Deep neural networks for
acoustic emotion recognition: Raising the bench-
marks,” Proc. ICASSP. 5688-5691 (2011).

. G. Trigeorgis, F. Ringeval, R. Brueckner, E. Marchi,
M. A. Nicolaou, B. Schuller, and S. Zafeiriou, “Adieu
features? End-to-end speech emotion recognition
using a deep convolutional recurrent network,” Proc.
ICASSP. 5200-5204 (2016).

. S. Mirsamadi, E. Barsoum, and C. Zhang, “Auto-
matic speech emotion recognition using recurrent
neural networks with local attention,” Proc. ICASSP.
2227-2231 (2017).

. J.Kim, G. Englebienne, K. P. Truong, and V. Eversu,
“Towards speech emotion recognition “in the Wild”
using aggregated corpora and deep multi-task learning,”
Proc. Interspeech, 1113-1117 (2017).

. S. Yoon, S. Byun, and K. Jung, “Multimodal speech
emotion recognition using audio and text,” Proc.
SLT. 112-118 (2018).

. Z.Lu, L. Cao, Y. Zhang, C. Chiu, and J. Fan, “Speech
sentiment analysis via pre-trained features from end-
to-end ASR models,” Proc. ICASSP. 7149-7153
(2020).

. A. Vaswani, N. Shazeer, N. Parmar, J. Uszkoreit, L.

=l
N

)
>

10.

11.

12.

13.

14.

15.

17.

18.

S}
of

521

=
2
o
£
i)
=)

SR

of

Jones, A. N. Gomez, and L.Kaiser, “Attention is all
you need,” Proc. NIPS. 6000-6010 (2017).

. J. Devlin, M. Chang, K. Lee, and K. Toutanova,

“BERT: Pre-training of deep bidirectional transformers
for language understanding,” Proc. NAACL-HLT.
4171-4186 (2019).

A. Baevski, Y. Zhou, A. Mohamed, and M. Auli,
“Wav2vec 2.0: A framework for self-supervised
learning of speech representations,” Proc. NeurIPS.
12449-12460 (2020).

C. Busso, M. Bulut, C.-C. Lee, A. Kazemzadeh, E.
Mower, S.I Kim, J. N. Chang, S. Lee, and S. S.
Narayanan, “IEMOCAP: interactive emotional dyadic
motion capture database,” Language Resources and
Evaluation, 42, 335-359 (2008).

V. Panayotov, G. Chen, D. Povey, and S. Khudanpur,
“Librispeech: An ASR corpus based on public domain
audio books,” Proc. ICASSP. 5206-5210 (2015).

W. Chan, N. Jaitly, Q. Le, and O. Vinyals, “Listen,
attend and spell: A neural network for large voca-
bulary conversational speech recognition,” Proc.
ICASSP. 4960-4964 (2016).

A. Graves, A. Mohamed, and G. Hinton, “Speech
recognition with deep recurrent neural networks,”
Proc. ICASSP. 6645-6649 (2013).

A. Graves, S. Fernandez, F. Gomez, and J. Schmidhuber,
“Connectionist temporal classification: Labelling
unsegmented sequence data with recurrent neural
networks,” Proc. ICML. 369-376 (2006).

. S. Watanabe, T. Hori, S. Kim, J. R. Hershey, and T.

Hayashi, “Hybrid CTC/attention architecture for end-
to-end speech recognition,” IEEE JSTSP. 11, 1240-
1253 (2017).

T. Kudo and J. Richardson, ‘“SentencePiece: A
simple and language independent subword tokenizer
and detokenizer for Neural Text Processing,” Proc.
EMNLP 66-71 (2018).

A. Paszke, S. Gross, F. Massa, A. Lerer, J. Bradbury,
G. Chanan, T. Killeen, Z. Lin, N. Gimelshein, L.
Antiga, A. Desmaison, A. Kopf, E. Yang, Z. DeVito,
M. Raison, A. Tejani, S. Chilamkurthy, B. Steiner, L.
Fang, J. Bai, and S. Chintala, “PyTorch: An imper-
ative style, high-performance deep learning library,”
Proc. NeurIPS. 8024-8035 (2019).

The Journal of the Acoustical Society of Korea Vol.40, No.5 (2021)



522

| XXt o

» Hi

e

G

Hb & &b (Sunchan Park)

201614 2 : AL S MRS S} ShAL
201851 281 ; HIAKCHE
Zatat AL
2018 12 ~20194 6 | LGHX} A1 H
20194 92 ~ BIxY : HAICHSHm F7 | FA}
Za{a} AL

» Z & £ (Hyung Soon Kim)

198314 28 : MSTh Sl TARS St} StAt

198914 28 : SRSty || I |HHRL
B34 R}

19874 14 ~ 1992\ 6% : (| K| = M2
179l

199218 78 ~ SRl : RATHSI W HRISS

In/ gmE

TIRSTYX] H40# Hisw (2021)





