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Estimation of Number of Sound Sources and Octave Position
in Multi-Pitch Extraction Using Harmonic Clustering

Hirokazu KAMEOKA, Takuya NISHIMOTO, and Shigeki SAGAYAMA

Graduate School of Information Science and Technology, University of Tokyo
7-3—1 Hongo, Bunkyo-ku, Tokyo, 113-0033 Japan
E-mail: {kameoka,nishi,sagayama}@hil.t.u-tokyo.ac.jp

Abstract This report describes a method for estimating the number of sound sources and octave position in the
process of extracting multiple fundamental frequencies of monaural audio signals. Considering that power spectral
densities are sum total of a large number of micro-energies, clustering can be applied to the micro-energies in the
frequency domain. We call this approach “Harmonic Clustering”. In case of single pitch, fundamental frequency can
be estimated by determining a group of clusters which consist of multiple clusters having a constraint for construct-
ing a harmonic structure. It is further extended to the case of multiple pitches by using a probablistic measure based
on Gaussian distributions for resolving the micro-energies to each cluster so as to separate overlapped harmonic
spectral components and by giving multiple cluster groups each having the same constraint. Determining problem
of the cluster groups can be formulated in a way similar to the EM algorithm. We have constructed a pitch tracking
setup based on the Harmonic Clustering and have evaluated its convergence up to now. In this report, we focus on
the problem of the number of sound sources and the octave position and propose methods for estimating them using
AIC calculated during the process of the clustering. We experimented on extracting the fundamental frequencies of
monaural musical audio signals by integrating these estimation methods stated above.

Key words multi-pitch estimation, k-means algorithm, gaussian mixture distribution, EM algorithm, AIC
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