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Abstract This paper presents a method called the infinite latent harmonic allocation (iLHA) for detecting mul-
tiple fundamental frequencies (FOs) in polyphonic music audio signals. We regard amplitude spectra as histograms
of numerous observed frequencies and assume each frequency to be generated from one of the harmonic partials
contained in a sound source. From this viewpoint, to formulate conventional probabilistic models, however, we have
to specify the numbers of sources and partials, which are unknown in advance. To avoid this problem, we propose a
hierarchical nonparametric Bayesian model that allows the infinite numbers of sources and partials in theory. More
specifically, we formulated nested infinite Gaussian mixture models using a hierarchical Dirichlet process and Beta
two-parameter processes and derived a training method based on collapsed variational Bayes. Our experiments
showed that fully automated iLHA performed as well as optimally tuned conventional methods.
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