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VocalListener2: A Singing Synthesis System by Imitating Voice Timbre
Changes in Addition to Pitch and Dynamics of User’s Singing
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Abstract: This paper presents a singing synthesis system, VocaListener2, that automatically synthesizes a
singing voice by imitating timbre changes of a user’s singing voice. The system is an extension of our previous
VocaListener system which deals with only pitch (Fp) and dynamics (power). Most previous techniques for
manipulating voice timbre have focused on voice conversion and voice morphing, and they cannot deal with
intentional temporal timbre changes during singing. To develop VocaListener2, we first construct a voice
timbre space on the basis of various singing voices that are synchronized under pitch, dynamics, and phoneme
(lyrics) by using VocaListener. In this space, the timbre changes can be reflected in the synthesized singing
voice. In our experiments with commercial singing synthesis systems, we found the constructed timbre space
reflects the auditory impression and the timbre changes as well as the pitch and dynamics can be imitated.
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from the user’s singing voice and the song lyrics.
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Fig. 3 Overview of VocaListener2, which automatically syn-

thesizes a singing voice by imitating pitch, dynamics,

and timbre changes of a user’s singing voice.
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Fig. 5 Example of an estimated spectral envelope from vectors

for user’s singing and target timbre voices in the voice

timbre space.
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Table 1 Means and standard deviations of N (t)-dimension for the cumulative contribu-

tion ratio to become more than R.% of principal components analysis (PCA)

for each frame of 18 singing voices.

PRS- R (%) | 50 55 60 65 70 75 80 85 90 95

R (CF¥) 1.29 | 1.62 | 1.97 | 2.40 | 2.89 | 3.48 | 4.18 | 5.04 | 6.16 | 7.70
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Fig. 6 Relation between the dimension M and the cumulative

contribution ratio R, of PCA for all frames of 18 singing

voices.
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Fig. 7 An example of the first two principle components of

constructed voice timbre space: fluctuations (top) and
distributions (middle) of each voice timbre, and their

averages of all frames (bottom).
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