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A Prosody Adaptation Method for
HMM-based Speech Synthesis
Achieving High Naturalness and Individurity

Hosana Kamrvama,! Takauro SHivozakr, !
Kout Iwano™ and Sapaoki Furuif!

This paper proposes a phoneme duration adaptation method for HMM-based
speech synthesis. The proposed method converts mean values of the duration
models based on the Quantification Theory (Type I). Objective evaluation re-
sults for the models made by the adaptation method confirm that around five
sentences are enough for adaptation. Subjective evaluation results confirm that
naturalness and inviduality of the synthesized speech using models adapted by
five sentences is almost equivalent to that of the synthesized speech using models
trained by 470 sentences for a specific speaker. Finally, we synthesized speech
using Fp contour generation madels, duration models made by the mean adapta-
tion method and cepstrum HMM adapted by the SMAPLR method. Subjective

evaluation results confirm that naturalness and inviduality of the synthesized
speech nsing models adapted using 20 sentences is almost equivalent to that
of the synthesized speech using models trained by 470 sentences for a specific
speaker. These results indicate that the proposed method for the prosody mod-
els can effectively produce synthesized speech with naturalness and inviduality.
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Fig.1 HMM-based text-to-speech system
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Table 1 List of phoneme classes.

TRy T A [
. BE (vowel fal fil falfel fol

o

2. 8# (syllabic nasal) /N/

3. 2% (choked sound) /s

4. &% (long vowel) /-1

5. AT (voiced stop) YCYRVEVNEYS
6. EmFWAE (unvoiced stop) AT ave'vs
T. HMEEET (voiced fricative) lz/ 13/

8. WIS (affricate) Jeh/ fra)
9, EEESET (unvoiced fricative) /E/,/0/ /sl /sht
10. B#F (nasal consonant) /mf,/nf

11. ## (liguid) /rt

12, #4E (semi vowel) YETavs 7

13, #%F (palatalized consonant) /oy/ Ayt Jgv/ eyl

fey/ s iyl Iyl Imyd Ioyd
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Fig.2 Relationship between the number of utterances used for training or adaptaion, and the
average RMS estimation error in the duration modeling
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Fig. 3 Preference scores of synthesized speech produced by speaker-adapled and speaker-independent
duration models. “*" and “**”" indicate that differences are statistically significant at 5% and
1% significance levels, respectively.

Ef?’i’tﬂ‘a

SRS /;/ 77757 | 200X
%5 SR M}’.‘?Z’/ / 40030FF
*S 3O G750 ) 47030338

T - - i F - Y
ﬁAﬁ Hl% S(IJ% ]U;l%
S} (777775507 :
«53CEIE 7777775609

1003FE
20030FE

*SIOEG | 4003CFE
Sl (77777225777 ) 4703028

0% 50% 100%
B4 SRMHEEEOMEEIEET L EBEEREETAER LYY 77 L RAST. F RO IR E R
BHEAT 5%, 1B TASITHICHTEESRO bR LEFRT.
Fig. 4 Preference scores of synthesized speech produced by speaker-adapted and speaker-trained du-
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Fig.5 Preference scores of synthesized speech produced by speaker-adapted and speaker-trained
models in naturalness. “*' and “**" indicate that differences are statistically significant at
5% and 1% significance levels, respectively.
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Fig. 6 DPreference scores of synthesized speech produced by speaker-adapted and speaker-trained
models in individulity. “*” and “**” indicate that differences are statistically significant at
5% and 1% significance levels, respectively.
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