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Vibrato Modeling for
HMM-based Singing Voice Synthesis

TOMOHIKO YAMADA,! SaATorRU MuTO 1!
YosHIHIKO NANKAKU i1 SHingt Sako
and KEercar Tokupafl

HMM-based singing voice synthesis can automatically learn singer’s features
from singing voice waveform and musical scores and synthesize singing voice
which the features are reflected in with any melody. The features in the signer’s
tone and pronunciation or pitch are modeled as a sequence of spectrum or fun-
damental frequency(F0) by HMM. In this report, we assume that vibrato is a
periodic fluctuation of pitch and it is modeled by sinusoid. That parameters are
modeled by HMM with spectrum and FO simultaneously. In the experiments
of subjective assessment, we confirmed that smooth and natural singing voice
is synthesized.
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Fig.1 HMM-based singing voice system
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Fig.2 Vectorial structure of training data
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Fig.3 Constructing decision trees
by clustering
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Fig.4 Example of vibrato in FO
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Table 1 Singing voice database
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Table 2 Experimental condition for Mel-cepstral analysis
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Table 3 Experimental condition for FO analysis (b) oobooooooooooo (D od )
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oooog 5ms Fig.8 Generated FO contour for a Japanese song “ZOUSAN”
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Fig.9 Result of MOS test for synthesized singing voices
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