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Cauchy NMF [A. Liutkus et al., 2015]
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Cauchy NMF [A. Liutkus et al., 2015]
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Figure 1. SDR for Cauchy Naive (CN), Cauchy ME (ME), KL and IS
NMF algorithms (10 runs). Higher is better

« KAELLTIZYLEIMEERMTET ILIZEDINMFIE
BREAINTLS(EENMFDECATHEZIINT S)




[FRE | BHADER

/\

o HBIREBURICKOTHONEEHFAZHROHDL...

—————————————\ ——————

{ Z Yw,tUk,t : { ZYw,tHw,k :
Hw,k(_Hwk: : : Ukt<_Uktl = :
> Ukt Y HopoUpre 1 S Hok Y HopUpry
v k! / \w k! /

______________________________

> FREOREE REIOW CEST 2B ELES
> —ROBARTE(NEEY)  (Vmiemns af(x(,.,)“

L) o 26)

TIETOIENDZR0N, "oz

(2) RERBEHR:
B4R (H35) DA el
> FEEBEFORFHELTIFEIORFENDHD(HEH/NTA—H
—HEOIC9 5L UREOFFEAID)
> ERIRECHBIER CEONDMREHZ(T 5B EE
(f51) ZEFE T HRIZKY CORFZIN I HE T2 T 1L FECN
User-Guided Source Separation [Smaragdis 2009, Ozerov 2011]
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NMF c‘: pLSA [T. Hofmann, 1999] C‘:o)%%
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NMF CE pLSA [T. Hofmann, 1999] c‘.‘.o)ﬁﬁ{;ﬁ
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AR IN— ANMF [Hoyer2004]
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P. O. Hoyer, “Non-negative matrix factorization with sparseness constraints,” J. Mach. Learning Res., vol. 5,
pp. 1457-1469, 2004.
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T. Virtanen, “Monaural sound source separation by nonnegative matrix factorization with temporal
continuity and sparseness criteria,” IEEE Trans. on Audio, Speech and Language Processing, vol. 15, no. 3,
pp. 1066—1074, 2007.



NRA T > NMF [Cemgil2008]
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A.T. Cemgil, “Bayesian inference for nonnegative matrix factorization models,” Technical Report CUED/F-
INFENG/TR.609, University of Cambridge, 2008.




/Q’fx‘/\// i’%)‘l\'J‘yONMF [Hoffman2011, Nakano2011]
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mInfinite NMF [Schmidt2010]
mGamma Process (GaP)-NMF [Hoffman2011]
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mInfinite Factorial infinite Hidden Markov Model
(iIFIHMM) [Nakano2011]



Nonnegative Matrix Factor Deconvolution [Smaragdis2004]
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P. Smaragdis, “Non-negative matrix factor deconvolution; extraction of multiple sound sources from
monophonic inputs,” in Proc. ICA2004, pp. 494-499, 2004.
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Stanislaw Andrzej Raczynski, Nobutaka Ono, Shigeki Sagayama, “Multipitch analisys with Harmonic
Nonnegative Matrix Approximation,” Proc. of ISMIR, pp.381-386, 2007.
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—RXTA4ILAETILIZETNMF [Kameoka 2009]
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Hirokazu Kameoka, Kunio Kashino, "Composite Autoregressive System for Sparse Source-Filter
Representation of Speech," In Proc. 2009 IEEE International Symposium on Circuits and Systems
(ISCAS2009), pp. 2477-2480, May 2009.



ﬁ%%%NMF [Ozerov2009, Nakano2010, Mysore2010]
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A. Ozerov, C. Févotte, M. Charbit, “Factorial scaled hidden Markov model for polyphonic audio
representation and source separation,” in Proc. WASPAA'09, 2009.
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G. J. Mysore, P. Smaragdis, B. Raj, “Non-negative hidden Markov modeling of audio with application to
source separation,” in Proc. LVA/ICA'2010. pp.140-148, 2010.



. fE3RNMF [Kameoka2008]
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@%NMF?)[/:?UZ\\A [H. Kameoka 2008]

/R
N

NTEH
s BRARIMTITL Y, €C
o RIBARIMUEE H={Hor} | BEBEEETIL
» ABRARIMAT T L ¢ = {Prw,t} = T
n7A U= {Ur+} For= Ez: He kUg e
1t ] R

minimize f(H,U,P) = Z Yot — Foil* + 2/\2 \Ug¢|?

w,t 1,t

subject to ZHw r=1(k=1,...,K) R /X— R IE AL 18

32

3
28
26
24
22

2
18

|33‘1|0'2 + |I2|0'2




@%NMF?)[/ZI‘UZ“A [H. Kameoka 2008]
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Eﬁ#j{ﬁfﬁﬁ‘JEﬁ@{%NMF [Kitamura, Saruwatari et al. 2014]
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Eﬁ%ﬂ[ﬁfﬁﬁ”ﬁﬁ@{%NMF [Kitamura, Saruwatari et al. 2014]
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BEAA/IN—D 2 ADOE H (Adaptive Divergence)
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