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Musical Sound Separation and Synthesis Using
Harmonic/Inharmonic GMM and NMF
for Phrase Replacing System
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This paper presents a sound separation and synthesis method for a new mu-
sic manipulating system that facilitates a user to replace an instrument per-
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formance phrase in polyphonic audio mixture. The system first separates the
instrument part from polyphony using the original performance score, and then
synthesizes a new instrument performance of the user-specified target score,
keeping sound characteristics of the original one. Two technical problems must
be solved to realize this system: 1) separating one instrument part without
knowledge of the other parts, and 2) synthesizing a new performance from sep-
arated sound with high sound quality. We introduce a new sound separation
and synthesis method for the phrase replacing system; 1) sound separation by
harmonic/inharmonic Gaussian mixture and nonnegative-matrix-factorization,
and 2) sound synthesis by modifying MIDI-synthesizer-generated sound to fol-
low estimated timbre and expression of original performance. Two evaluations
confirm the effectiveness of our method. The method separates the target part
more accurately by 28.2% in log spectral distance, and synthesizes instrument
performance more accurately by 11.5% in comparison with conventional meth-
ods.
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Fig.1 Overview of the phrase replacing system.
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Fig.2 Harmonic/inharmonic GMM: the power spectrum of the instrument sound is represented as

the sum of two GMMs for harmonic and inharmonic structures.
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Table 1 Indices and parameters for the harmonic/inharmonic GMM.
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Fig.3 Calculate the harmonic/inharmonic GMM parameters of each note in the user specified
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Table 3 Experimental conditions.
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Table 4 List of musical pieces used in the separation experiment.
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Fig.4 Separation result of the target part. Fig.5 Separation result of the

accompaniment part.
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Fig.6 LSD of the synthesized performances of nine pieces and four MIDI synthesizers.
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