Vol.2010-MUS-86 No.1
ooboooooboooo 2010/7/28

IPSJ SIG Technical Report

Sinsy: 000000000000
oot HMMUOUOOOOOog

oo oooft o o o off o o o gt
o o o o' o o o ot

0000o0oo0oooooOoOO0O0OO0O0O0000000o0ooooooODOOO0b0O0O0BbD
O (hidden Markov model; HMM) O 000000000000 DOOOOOO0ODODOO
oo0o00boOo0o00ooO0O00O00O000000020090 12000000000
O00o000OHMMOOOOO0O0OO:SinsyDO0OO0OO00CCO0OOOOGOOOO0OO0OO
goooooooooOooOOOOO000000ooOooOoooooboobooooOooOooODODO
O00Sinsy00O0O000O0O07000000000000000000000O00O0O
0ooo0o0o0o00oooOo0O000000o000000000o0oo00000 Sinsy
goooooooooOoobooOooooooooooooooOoOoboboboOoooooo
go0oooooooboo0oooooooobobooooooo

Sinsy — An HMM-based singing voice synthesis system

which can realize your wish “I want this person to sing my song

Kencaro Oura, ™! Avamr Masg, ! Tomoriko Yamapa, !
Kencar Tokupa™' and Masaraka Goro 2

A statistical parametric approach to singing voice synthesis based on hidden Markov
models (HMMs) has been grown over the last few years. In this approach, spectrum, ex-
citation, and duration of singing voices are simultaneously modeled by context-dependent
HMMs, and waveforms are generated from HMMs themselves. Since December 2009,
we started a free on-line service named “Sinsy.” By uploading musical scores represented
by MusicXML to the Sinsy website, users can obtain synthesized singing voices. How-
ever, a high recording cost may be required to train new singer’s model because a speaker-
dependent model trained by using 70 songs is used in Sinsy. The present paper describes
the recent developments of Sinsy and a speaker adaptation technique to generate waveforms
from a small amount of adaptation data.
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Fig. 1 The overview of the HMM-based singing voice synthesis system.
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<?xml version="1.0" encoding="UTF-8">
<!DOCTYPE score-partwise PUBLIC
”-//Recordare//DTD MusicXML 2.0 Partwise//EN”
“http://www.musicxml.org/dtds/partwise.dtd”>

<measure number=""1">
<attributes>
<divisions>1</divisions>
<key>
<fifths>0</fifths>
<fifths>major</fifths>
</key>
<time>
<beats>4</beats>
<beat-type>4</beat-type>
</time>

</attributes>

<sound tempo="120"/>
<note>

<pitch>
<step>E</step>
<octave>5</octave>
</pitch>
<£1ration>2</duration>
<type>half</type>
<lyric>
<text> 0 00O </text>
</lyric>

</note>

<note>

<pitch>
<step>C</step>
<octave>5</octave>
</pitch>
<duration>2</duration>
<type>half</type>
<lyric>
<text> O O </text>
</lyric>

</note>

</measure>

</part>
</score-partwise>

0 2 MusicXML 00
Fig.2 An example of MusicXML.
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Fig.3 HMM-based Speech Synthesis System — Sinsy.
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Fig.4 An example of vibrato parts in a log Fyy sequence.
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Fig.5 The vibrato parameter analysis.
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Fig.6 The distribution of pitch in training data (10 songs).
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Fig.7 The pruning approach using note boundaries.
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Table 1  The total file sizes of Sinsy (KBytes).

Front-end program (CMX) 456
Phoneme table 3
Back-end program (hts_engine API) 677
Acoustic model 1652
Total file size of Sinsy 2588

02 00000
Table 2 Adaptation data.

Singer Model
fOO1 (Sinsy)

Miku Hatsune (CVO1)
Rin (RWC-MDB-P-2001)

Total song length for adaptation

Speaker-dependent model
Speaker adapted model
Speaker adapted model

9m28s (5 songs)
17m59s (7 songs)
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Fig.9 Subjective evaluation results.
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