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*Nonparallel training of exemplars in voice conversion system based on non-negative matrix factorization,

by SUDA, Hitoshi, KOTANI, Gaku, and SAITO, Daisuke (the University of Tokyo)
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Step 1. Decomposition of source features
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Fig. 1 Overview of the conventional parallel VC
system based on NMF [5].

Fig. 2 Overview of an iteration process in
INCA [3]. Through iterations, f;(Y(*)) gets more
likely to be of the target speaker, and alignment
gets feasible.
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Step 1. Decomposition of target features
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Fig. 3 Overview of the proposed training method
of NMF-based VC.
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Fig. 4 Results of the transition of the NMF di-
vergence and the mel-cepstral distortion with the

number of iterations in the proposed systems.
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*2 https://voice-statistics.github.io/



Parallel Proposed (1 utterance)
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Fig. 5 Results of subjective evaluations about
speaker identity and naturalness of converted ut-
terances between the systems PR and NP-01. Error
bars denote 95% confidential intervals (similarly in

latter figures).
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(a) Comparison of CG-01 and NP-01.

CycleGAN (10 utterances) Proposed
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Naturalness

0% 25% 50% 75% 100%
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(b) Comparison of CG-10 and NP-10.

Fig. 6 Results of subjective evaluations about
speaker identity and naturalness of converted ut-
terances between the proposed systems and the
CycleGAN-VC systems.
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Fig. 7 Results of subjective evaluations about
speaker identity and naturalness of converted ut-
terances by the proposed method with the different
number of training sentences of the source speaker,
that is, the systems NP-01 and NP-10.
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