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Simultanious Realization of

Score-Informed Sound Source Separation of Polyphonic Musical Signals
and Constrained Parameter Estimation for

Integrated Model of Harmonic and Inharmonic Structure

KATSUTOSHI ITOYAMA,t MASATAKA GOTO,'t KAZUNORI KOMATANI,*
TETSUYA OGATA'T and HIROSHI G. OKUNO?

This paper describes a sound sourse separation method for polyphonic sound mixtures of
musical signals which include both harmonic instrument sounds and inharmonic instrument
sounds, and a constrained parameter estimation method by using a score which includes
pitch, duration, volume, onset time, and instrument of each note as prior information. We
separate a power spectrum of sound mixtures into each musical note by using an integrated
weighted-mixture model consisting of both harmonic-structure and inharmonic-structure tone
models (generative models for the power spectrogram). The integrated model realize a pa-
rameter estimation method under a constraint of parameter similarity in the same musical
instruments. We initialize model parameters using template sounds which are recorded from
a MIDI tone generator. On the basis of the Maximum A Posteriori Probability estimation
using the EM algorithm, we estimated all parameters of this integrated model under several
original constraints for preventing over-training and maintaining intra-instrument consistency.
Using standard MIDI files as prior information of the model parameters, we confirmed that
the integrated model increased the SNR by 0.4 - 0.9 dB.
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Table 2 Experimental conditions

03 0D0OO0oOooood SNR
Table 3 Average SNR of each instrument part

Frequency analysis

sampling rate 44.1 kHz
analysizing method STFT
STFT window 2048 points Gaussian
STFT shift 441 points
Parameters
# of channels: C 2
# of kernels in Egp: M 10
# of partials: N 20
Bv 0.1
B 0.1
Br 3.5
B 0.5
MIDI sound generator
test data YAMAHA MU2000
template sounds Roland SD-90
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Inst. Prog. # SNR (dB)
Part in MIDI | Integrated Harmonic Inharmonic
Piano 1-8 48.87 25.67 48.17
Guitar 25 — 32 47.22 13.59 46.88
Bass 33 — 40 40.93 —22.19 40.53
Ensemble 49 - 56 48.11 31.45 47.45
Pipe 73 — 80 49.28 26.78 49.16
Drums — 43.31 —18.02 42.56

04 0OO0O0OOOOOOO KLD
Table 4 Average KLD of each instrument part

Inst. KLD
Part Initial Estimated Ideal
Piano 402.82 21.25 12.68
Guitar 342.92 28.12 13.72
Bass 1152.2 44.93 25.45
Ensemble 520.67 32.98 13.22
Pipe 504.57 23.73 13.24
Drums 842.32 56.41 25.39
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