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Vocal Tract Spectrum Conversion Using a Two-factor

Gaussian Process Dynamic Model
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Abstract We developed in a previous work a two-factor Gaussian process latent variable model (TF-GPLVM) to perform
spectral conversion using a strategy of speaker characteristics replacement. Despite its improved performance compared
with traditional mapping-based methods, the model suffers from two drawbacks: 1) it cannot capture the speech dynamical
characteristics, and 2) there is a large number of parameters to estimate. To overcome these two drawbacks, we propose
in this paper to combine TF-GPLVM with hidden Markov model (HMM), and develop an enhanced two-factor Gaussian
process dynamic model (TF-GPDM). In the model, the speech dynamics are modeled by state transition probability of
HMM, meanwhile speech frames are categorized into a limited number of phonetic content classes using HMM states.
Both subjective and objective evaluations show that, compared with both traditional mapping-based methods, such as
Gaussian mixture model (GMM) and FW, and TF-GPLVM based one, the proposed TF-GPDM not only improves the

speech quality and identity similarity, but also reaches a better compromise between the two dimensions.
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Fig.3 Block diagram of vocal tract spectral conversion using a TF-GPDM
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