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Parameter Estimation of
Mixture Model of Multiple Instruments and
Application to Musical Instrument | dentification

KATSUTOSHI ITOYAMA, Tl MASATAKA GoTO, 2
KAZUNORI KOMATANI, ™! TETSUYA OGATAT!
and HIROSHI G. OKUNO 1

This report presents parameter estimation of mixture model of multiple instruments based on the
integrated harmonic and inharmonic model, and its application to musical instrument identification.
Parameters of the integrated model, which fit an observed power spectrogram, are estimated by an
bayesian inference method based on calculus of variations. Since parameter distributions of the inte-
grated model depend on each instrument, the instrument name isidentified by selecting an instrument
which has maximum relative instrument weight. Experimental results showed 81.6% of accuracy for
10 instruments.
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Table1l Constraintsfor the parameters of the integrated tone model and their acoustical meanings.
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Table2 Instrument soundsin this experiment. 03 0D000oOoooooooooo

Instrumet name (Abbreviation) Number of tones Teble3  Constants of the integrated model.
Piano (PF) 792 oo O
Acoustic Guitar (AG) 702 My 30
Electric Guitar (EG) 702 Ny 100
Violin (VN) 576 Ng 30
Cello (VC) 565 Ng 100
Trumpet, Cornet (TR) 302 PH 0.05 sec.
Trombone (TB) 285 p1 0.05 sec.
Alto Sax (AS) 297 K 440.0 Hz
Tenor Sax (TS) 294 A 1.134
Clarinet (CL) 360
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Table5 Confusion matrix.
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Table4 Accuracy for each instrument.

True Classified as
Inst. | Basdline™ | Proposed ) Total
;F 74'2“; 8‘;";’0/ int. | PE AG EG VN VC TR TB AS TS CL
e e PF | 687 4 0 8 20 0 0 0 0 0 | 792
AG 81.2% 66.1%
o VA 4% AG | 2 464 4 141 11 0 0 0 0 8 | 702
' EG | 0 0698 0 3 0 0 0 0 1 | 702
VN 69.7% 96.0%
ve 250 5779 VN | 2 0 0 5310 0 0 0 0 11 | 57
: : vc | 3 0 0 1052 0 0 0 0 0 | 565
R 735% 51.7%
A oo o470 TR | 1 0 2 79 715 0 0 0 5 | 302
s 50, 600 TB | 3 1 1 6 53 015 0 0 7 | 285
e 64‘70/" 63'60/" AS | 0 0 O 9 16 0 0 18 0 3 | 297
o 27 TS | 4 1 0 69 13 0 0 0 187 20 | 294
cL 90.7% 94.7%
~ 1% oo cL 1 0 0 15 3 0 0 0 0 34| 360
9 i : Tota | 703 470 705 1107 688 156 156 183 187 520 | 4875
0.3
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Fig.1 Variance of relative weight parameters of inharmonic model along frequency axis.
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