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An FO Estimation Method of Vocal Part in

Polyphonic Music by Using Statistical Modelling of

Singing Voice and Viterbi Search

3682

HIiROMASA FUJIHARA,T! MasaTaka Gorof!
and HirosHl G. OKUNO'2

This paper describes a method for estimating Fundamental Frequency (F0) of
vocal part from polyphonic audio signals. Because melody is performed (sung)
by a vocalist in many musical pieces, the estimation of FOs of the vocal part
is useful for many applications. We decompose the problem of estimating the
vocal FO into the multiple-FO estimation problem and the sound source recog-
nition (i.e. estimating a sound source is vocal or not) problem. To deal with the
sound source recognition problem, we develop a method of evaluating the vocal
probability by using vocal and non-vocal Gaussian mixture models (GMMs).
We deal with the multiple-FO estimation problem by extending the existing
method. Finally, we estimate an FO trajectory that satisfies these stochas-
tic problems by using the Viterbi search. Experimental results show that our
method improves estimation accuracy from 76.2% to 81.1%, which is 20.5%
reduction of misestimation.
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(a) FO likelihood (PreFEst). (b) FO likelihood x Vocal probability (Our method).
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(c) Estimation result using PreFEst. (d) Estimation result using our method.
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Fig.6 An example of experimental results (RWC Music Database RWC-MDB-P-2001 No.38).
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