o000 oOOooooooo oooo
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE.
INFORMATION AND COMMUNICATION ENGINEERS

Jodououoooodououongn
Jobougob¢dgubuobobobougboboobouooboon

o0 oot oo oot oo oof

10000 000000000 0606801 0000000000000
1000000000 00000000 03058680 00000000 1-1-1
E-mail: {{yoshii,itoyama}@kuis.kyoto-u.ac.jp, {{m.goto@aist.go.jp

0000 O0O000000O0O00O00O0O0OO0O0U0DO0O0O0COO0O0OO (NMF)ODOOOOOOOOOO (PSDTF)
0000000000000 000000000000000000U0O000O00 NMF (ISSNMF)OODO0OOOO0OO
goboobooboobooboobo oobbobbooboobbooboobooboooboobooboo
gogboboooboooboobobooboboobooboobooobbooboobooobobobboobooobo
g00O000o0o0oO00o00oo0oodo0ooU0ooU0ooDU0UDoOUDODDOODOo0ODOODn Cauchy NMF OO
0000000000000IS-NMF O Cauchy NMFOOOOOOOOOO ¢t00000O0 NMF (¢-NMF) 00O
gooboooboooboboboboooboo«<NMFOOODOODODOODODODOODOOOODOtOoOoOoOoOO
O0000O0O0O0O0IS-NMFO Cauchy NMFOOODOOOUOOOO NMFOOOODOODOOOOONMFOOODO
OPSDTFOO0O00OO0O0DO0OOOOOOOOOOt000O0O0O0O PSDTF (+-PSDTF) DO0OO0OO0OOOOOO
t-NMF O ISSNMFOOOOOOOO0OOOOO0O0OO00OOO00O000OO0O0Oo00oo0ooooogooogoooog
O0¢«PSDTFO ¢t+-NMFOOOOOODOOOOOOOOODOOOOODO

uggbod gobobobbobbobooboobobbobboobbobooboodgn

[Poster Presentation] Nonnegative Matrix Factorization
and Positive Semidefinite Tensor Factorization

based on Student’s ¢ Distributions for Music Signal Analysis

Kazuyoshi YOSHII, Katsutoshi ITOYAMAT, and Masataka GOTOTT

1 Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto 606-8501, Japan
71 National Institute of Advanced Industrial Science and Technology (AIST)
E-mail: {{yoshii,itoyama}@kuis.kyoto-u.ac.jp, {{m.goto@aist.go.jp

Abstract This paper presents new probabilistic models of nonnegative matrix factorization (NMF) and positive
semidefinite tensor factorization (PSDTF) for source separation of heavy-tailed audio signals. It is well known that
NMF based on the Itakura-Saito divergence (IS-NMF) is capable of decomposing the power spectrum of a mixture
signal into the weighted sum of source spectra. Real audio signals, however, tend to follow heavy-tailed probability
distributions such as the Cauchy distribution. In this paper we propose NMF based on the complex ¢ distribution
(t-NMF) that includes IS-NMF and Cauchy NMF. In addition, we propose PSDTF based on the multivariate com-
plex t distribution (¢-PSDTF). The experimental results showed that t-NMF was less sensitive to initialization than
IS-NMF and t-PSDTF significantly outperformed ¢-NMF in terms of source separation performance.

Key words Music signal analysis, NMF, PSDTF, source separation, ¢ distribution
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