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Polyphonic music signal analysis

using non-negative matrix factorization with deformable bases

MASAHIRO NAKANO,™ YU Kitano,f!
JONATHAN LE Roux ,? HIROKAZU KAMEOKA, 12
NoBUTAKA ONO'! and SHIGEKI SAGAYAMAT!

This paper presents a new sparse representation for polyphonic music signals.
The goal is to learn the time-varying spectral patterns of musical instruments
without any prior information. We model the spectrogram of music signals
under the assumption that they are composed of a limited number of spectral
patterns which have a limited number of states, and we develop an iterative
algorithm for the estimation of the model parameters.
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Table 1 Source Separation Performance (Signal-to-Noise Ratio [dB], error rate [%])

algorithm SNR/(dB) error rate(%)
Sourcel Source2 Source3 Mean
EUC-NMF(D = 3) 13.92 9.46 8.14 10.51 0
EUC-NMF(D = 15) 12.32 12.98 10.69 11.98 0
EUC-proposed(left-to-right) 15.60 13.70 11.74 13.68 0
EUC-proposed(ergodic) 16.31 14,83 11.72 14.29 0
KL-NMF(D = 3) 14.74 9.41 8.39 10.85 0
KL-NMF(D = 15) 14.88 15.99 11.09 13.99 0
KL-proposed(left-to-right) 16.13 13.28 11.52 13.64 0
KL-proposed(ergodic) 16.64 14.64 12.00 14.62 0
IS-NMF(D = 3) 1.12 2.05 1.66 1.61 0
IS-NMF(D = 15) 10.77 11.19 10.57 10.84 0
IS-proposed(left-to-right) 1.60 6.11 1.81 3.17 0
IS-proposed(ergodic) 0.44 0.64 0.43 0.47 13
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