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Recursive Estimation of Quasi-Optimal Common Harmonic Structure
Pattern for Specmurt Anasylis: Piano-Roll-Display Visiualization
and MIDI Conversion of Polyphonic Music Signal

HIROKAZU KAMEOKA,i SHOICHIRO SAITO,"t TAKUYA NISHIMOTOt
andSHIGEK|I SAGAYAMA

We have previously proposed a new signal processing technique, “specmurt anasylis,” that suppresses
harmonic components and provides piano-roll-like visual display of multi-tone signals (e.g., polyphonic
music). “Specmurt” enhances fundamental components by the deconvolution of the input multi-pitch spec-
trum and the common harmonic structure pattern in log-frequency domain. However, how intelligible the
output display may be depends highly on the common harmonic structure pattern we determine. This had
to be adjusted experimentally by trial and error. In this paper, we propose a method that automatically es-
timates the quasi-optimal common harmonic structure pattern by the iteration; nonlinear mapping of the
fundamental frequency distribution using sigmoid function and the optimization of the parametric impulse
train pattern using LU decomposition. We were able to visualize intelligible piano-roll-like displays of real
music signal data without spending effort on the pattern adjustment. The resulted display was transformed
into a MIDI format and the musical notes were recognized with an accuragy of 80%.
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