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How close is rakugo speech synthesis to human rakugo performers?
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K1 EHAKRETIVE LU WaveNet R T — XD EEIHSAM
Table 1 Acoustic analysis conditions of speech synthesis model

and WaveNet vocoder.

Sampling rate 24 kHz
Frame shift 12ms
FFT size 2,048

FERETILVE L WaveNet R I — X DF BN SM%
R1IDLIIZEHL.
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x 2 FEMITHNS 25 MOS EOHBIFRE

Table 2 Correlation coefficients of MOSs between questions.

Q2 Q3 Q4 Q5
Ql 0287 0303 0317 0.339

Q2 - 0.538 0.486 0.580
Q3 - - 0.597  0.582
Q4 - - - 0.656
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1) How definitely did you think the performer is human?

2) How accurately did you think you distinguish each character?
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3) How well did you think you could understand the content?
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4) How well were you entertained?

SS NS

5) How was rakugo skill of the performer?
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1 BEEUERRO SIS T 2 3FifliE D boxen plot. KEOFRITHRAE, #HDRIZT
E2RT. * p<0.05, ¥ p<0.01, ** p<0.005 **** p<0.001.
Fig. 1 Boxen plots for each questions of listening test. Light blue lines and yellow dots

represent medians and means, respectively.

p < 0.005, ****; p < 0.001.
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* p < 0.05, **: p < 0.01, *¥**:

Mean of mean In(fo) over each sentence

Emm Sadakichi
mmw Danna

5

EN

In(fo) [In(Hz)]
w

SS NS NF NZ

B2 &COMBEEAEEE (In(f,) OTHEE & OCRERES, &
B &R T L7260,

Fig. 2 Means per character of means and standard deviations

of logarithmic fundamental frequency (In(f,)) over each

sentence.
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Mean of mean duration per mora over each sentence
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AN 2R TEE L2 . SS (modified) 1%, Wil % @

RS TFHILR 2 DOXERWARERTH .
Fig. 3 Means per character of means and standard deviations
of duration per mora over each sentence. SS (modified)
is calculated based on sentences excluding two sentences

which duration was estimated too long.
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4 XHATRDZFHED x-vector % t-SNE TH UL L 7ZE D

Fig. 4 Visualization of x-vector for each sentence using t-SNE.
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SE X

[1]  Shen, J., Pang, R., Weiss, R. J., Schuster, M., Jaitly,
N., Yang, Z., Chen, Z., Zhang, Y., Wang, Y., Skerry-
Ryan, R., Saurous, R. A., Agiomyrgiannakis, Y. and Wu,
Y.: Natural TTS Synthesis by Conditioning WaveNet on
Mel Spectrogram Predictions, Proc. Int. Conf. Acoust.,
Speech, and Signal Process. (ICASSP), Calgary, AB,
Canada, pp. 47794783 (2018).

[2] Li, N, Liu, S., Liu, Y., Zhao, S. and Liu, M.: Neu-
ral Speech Synthesis with Transformer Network, Proc.
AAAT Conf. Artif. Intell. (AAAI-19), Honolulu, HI,
USA (2019).

B8]  MSS: iR I 7 DREEE FALWIIHLVWTT S
(2009), AF5E (https://www.nicovideo.jp/watch/sm589

9050).

4] H2EEWP: [KR—hoa N&EHE] BROYY [HDOEE
W3 Z] (2011), AF% (https://www.nicovideo.jp/wat
ch/sm13959846).

5]  zky: (WI&EIZ] RAvEdE MHIs500 (2012), AT

% (http://www.nicovideo.jp/watch/sm17066984).

6]  IEESESE, EAME, LENE—, Wang, X. : WaveNet %
AW EEEFEGROMH B L3y 7F X bOSai—A
ZHUEELEFEGHIZATT—, HAEET R 2018 4
MR FEFR ARG CER, KORKRAT, pp. 1139-1142
(2018).

(7] DUBEERSE, ARG, WEME—, ZH#BS, Wang, X. :
HEEEG AT B 5 Tacotron B LT V7 F A b
B OB & 7 O, T IEHRRE SRR,
Vol. 118, No. 497, El@liR ki, pp. 161-166 (2019).

[8] Kato, S., Yasuda, Y., Wang, X., Cooper, E., Takaki,
S. and Yamagishi, J.: Rakugo Speech Synthesis Using
Segment-to-Segment Neural Transduction and Style To-
kens — Toward Speech Synthesis for Entertaining Au-
diences, Proc. 10th ISCA Speech Synthesis Workshop
(SSW10), Vienna, Austria, pp. 111-116 (2019).

[9] Kato, S., Yasuda, Y., Wang, X., Cooper, E., Takaki,
S. and Yamagishi, J.: Rakugo Speech Synthesis and Its

© 2020 Information Processing Society of Japan

[17]

[18]

[19]

[20]

[21]

Vo0l.2020-SLP-133 No.15
2020/10/23

Limitations: Toward Speech Synthesis That Entertains
Audiences, IEEE Access, Vol. 8, pp. 138149-138161 (on-
line), DOT: 10.1109/ACCESS.2020.3011975 (2020).
et ZAMN ATFSE (https://rakugo-kyokai.jp/va
riety-entertainer/).

HREEMT S MRBE 717 4 —)V AT (https:/ /www.
geikyo.com/profile/).

FAhb ofiR: FHARAFREHZERAHE, B b ShR (2018).
FEESLINR: SENINROEFER 2B AFH (http://tateka
wa.info/member/).

van den Oord, A., Dieleman, S., Zen, H., Simonyan, K.,
Vinyals, O., Graves, A., Kalchbrenner, N., Senior, A.
and Kavukcuoglu, K.: WaveNet: A Generative Model
for Raw Audio, arXiv:1609.03499 [cs.SD] (2016),

Wang, X., Lorenzo-Trueba, J., Takaki, S., Juvela, L.
and Yamagishi, J.: A Comparison of Recent Waveform
Generation and Acoustic Modeling Methods for Neural-
Network-Based Speech Synthesis, Proc. Int. Conf. on
Acoust., Speech, and Signal Process. (ICASSP), Cal-
gary, AB, Canada, pp. 4804-4808 (2018).

Tamamori, A., Hayashi, T., Kobayashi, K., Takeda, K.
and Toda, T.: Speaker-dependent WaveNet Vocoder,
Proc. INTERSPEECH, Stockholm, Stockholm, Sweden,
pp. 1118-1122 (2017).

Int. Telecommun. Union: Recommendation G.191: Soft-
ware Tools and Audio Coding Standardization (2005),
Brunner, E. and Munzel, U.: The Nonparametric
Behrens-Fisher Problem: Asymptotic Theory and a
Small-Sample Approximation, Biometrical J., Vol. 42,
No. 1, pp. 17-25 (2000).

B A# LR A v a— EERMK==ZA, LI
BRA, Vol. 11, No. 11, pp. 22-25 (2011).

Snyder, D., Garcia-Romero, D., Sell, G., Povey, D.
and Khudanpur, S.: X-Vectors: Robust DNN Em-
beddings for Speaker Recognition, Proc. Int. Conf.
Acoust., Speech, and Signal Process. (ICASSP), Cal-
gary, AB, Canada, pp. 5329-5333 (online), DOI:
10.1109/ICASSP.2018.8461375 (2018).

van der Maaten, L. and Hinton, G.: Visualizing Data Us-
ing t-SNE, J. Mach. Learn. Res., Vol. 9, pp. 2579-2605
(2008).



