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Multi-Pitch Estimation Using Harmonic Clustering
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2-12-1 Ookayama, Meguro-ku, Tokyo, 152-8552 Japan
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Abstract This report deals with a method for estimating the fundamental frequency of monaural audio signals
containing sounds of various sound sources. As considering that a single cluster consists of the ranges close to
the fundamental frequency and the respective harmonic frequencies, the clustering can be applied according to the
spectral components within the cluster. We call this approach “Harmonic Clustering”. It is further formulated
as EM algorithm not by classifying each frequency to a single cluster but by assuming that multiple clusters can
probablistically share the same frequency. We experimented on estimating the fundamental frequencies of monaural
musical audio signals using the proposed method. The accuracy of the pitch estimation for an unaccompanied song,
which generally has drastic spectral changes, was 90.6% and for a violin trio, which often has pitch fluctuations
mainly caused by vibratos or glissandi, was 83.2%.

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