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Automatic Identification for Singing Style
Based on Sung Melodic Contour Characterized
in Phase Plane

TaTsuya Kako,™ Yasunorr Omnisi,
HIrROKAZU KAMEOKA,? KUNIO KASHINO?
and KAZUyA TAKEDA f!

In this paper, a stochastic representation of singing styles is proposed. The
dynamic property of the melodic contour, i.e. fundamental frequency (Fp)
sequence, is assumed to be the main cue of singing styles because typical or-
namentations such as wvibrato has an individuality. Fp signal trajectories in
the phase plane are used as the basic representation. By fitting Gaussian mix-
ture models to the observed Fj trajectories in the phase plane, a parametric
representation is obtained by a set of GMM parameters. The effectiveness of
the proposed method is confirmed through experimental evaluation where 96%
accuracy for singer-class discrimination was obtained.
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Fig.1 Melodic contour (top), corresponding phase planes for Fyo-AF, (middle) and Fo-AAF,
(bottom)
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Fig.2 Gaussian Mixture model fitted to the Fy contour in the phase plane.
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Fig.3 Stochastic phase plane models for a professional classic (top), a professional pops (middle)

and an amateur (bottom) singer.
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Fig.4 2nd order Stochastic phase plane models for a professional classic (top), a professional pops
(middle) and an amateur (bottom) singer.
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Table 1 Signal analysis conditions for F estimation. Harmonical PSD pattern matching21) is used
with these parameters.
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Fig.5 Accuracy in discriminating three singer classes.
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Fig.6 Comparing the accuracy in discriminating singer classes.
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