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A multi-layer FO model for singing voice synthesis
using a B-spline representation with intuitive controls

Luc Ardaillon, Gilles Degottex, Axel Roebel

Objectives : Generate natural sounding and expressive FO curves from a score for singing voice synthesis, with intuitive control.

~

Motivations : FO carries not only melody, but also music style, personal expressivity and other characteristics of the voice production, and is thus
critical for singing voice synthesis. For compositional purposes, it is necessary to provide an appropriate control over the expressive parameters.

Outline : We propose a new multi-layer FO curve model for singing voice, using B-splines to generate controllable expressive variations with a set
of intuitive parameters. This model has been implemented in a concatenative singing voice synthesis system and evaluated through listening tests.

FO Modeling : The Fo curve is decomposed into 4 separate layers, and its temporal evolution is modeled as a succession of 5 basic sements :
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Listening tests : Evaluate necessity and suitability of each layer, and overall perceived naturalness of the model.
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( Conclusion and future work :

The proposed model has proved to be capable of generating natural sounding FO curves, while offering meaningful control parameters. But manual
tuning of all parameters may still be fastidious. A next step in our work will be to provide automatic learning of the parameters in context, in order to
model singing styles and alleviate the required amount of manual tuning.
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