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A Singing Voice Synthesis System Based on Hidden Markov Model

Shinji Sako,† Chiyomi Miyajima,† Keiichi Tokuda†

and Tadashi Kitamura†

We describe a singing voice synthesis system by applying HMM-based speech synthesis
technique. In this system, a sequence of spectrum and F0 are modeled simultaneously in a
unified framework of HMM, and context dependent HMMs are constructed by taking account
of contextual factors that affects singing voice. In addition, the distributions for spectral and
F0 parameter are clustered independently by using a decision-tree based context clustering
technique. Synthetic singing voice is generated from HMMs themselves by using parameter
generation algorithm. In the experiments, we confirmed that smooth and natural-sounding
singing voice is synthesised. It is also maintains the characteristics and personality of the
donor of the singing voice data for HMM training.
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Fig. 1 Training part of the system
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Table 1 Experimental condition for Mel-cepstral analysis
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