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Fig. 1 Related methods of MNMF and ILRMA.
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Fig. 2 Shapes of auxiliary function (blue) of orig-
inal function d|y| (green) with contact point g
(black dotted line). When d > 0, d|y| can be ma-
jorized by paraboloid of revolution (left). When
d < 0, d|y| can be majorized by plane (right).
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Table 1 Generating conditions of toy models
1=257,J =514
K=10
1,2, 3,4, 5,10, 15, 20

Size of spectrogram
Number of bases
Scale parameter ¢

Kurtosis of gamma
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| | Soufce 27
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Fig. 3 Recording conditions of impulse responses

E2A obtained from RWCP database [12]: (a) IR1
and (b) IR2.
@ 30T=
=281 % —J— IS-ILRMA
§ 201 % ] KL-ILRMA
E2i L
322 \ “-.
5_20 e e —
E8) X\
o 16 BN +
a Y T3
wn 14 . : .
0 5 10 15 20

Scale parameter ¢

Fig. 4 Average SDR improvements of IS-ILRMA
and KL-ILRMA for toy model separation.
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Table 2 Music sources obtained from SiSEC2011

Index  Source (1/2)  Impulse responce
No. 1 A. guitar/vocal IR1
No. 2 A. guitar/vocal IR2
No. 3 A. guitar/piano IR1
No. 4 A. guitar/piano IR2

Table 3 Experimental conditions
16 000 Hz

Sampling frequency

STET Windon i g e
Number of iterations 200
Number of bases 10
Number of trials 20
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Fig. 5 Average SDR improvements for MNMF, ¢-
MNMF, IS-ILRMA, t-ILRMA, and KL-ILRMA.

BRCld, #32 Poisson 446 124¢ 5 HFiFIZ KL-ILRMA

MELTWEZEWRENSZ. £, TRESON

ELERTIE, ool e ik LU T KL-ILRMA A3
RO TERTWA Z L 2R LT,

B AR, o ARFEEATREME, JSPS RIFE
17HO06572 DBk % %17 7=.

S XXk

[1] D. Kitamura, N. Ono, H. Sawada, H. Kameoka, and
H. Saruwatari, “Determined blind source separation unify-
ing independent vector analysis and nonnegative matrix fac-
torization,” IEEE/ACM Trans. ASLP, vol. 24, no. 9, pp.
1626-1641, 2016.

[2] H. Sawada, H. Kameoka, S. Araki, and N. Ueda, “Multi-
channel extensions of non-negative matrix factorization with
com lex-valued data,” IEEE Trans. ASLP, vol. 21, no. 5,

71-982, 2013.

[3] K Kltclmura»7 Y. Bando, K. Itoyama, and K. Yoshii, “Stu-
dent’s ¢ multichannel nonnegative matrix factorization for
blind source separation,” in Proc. IWAENC, 2016.

[4] S. Mogami, D. Kitamura, Y. Mitsui, N. Takamune,
H. Saruwatari, and N. Ono, “Independent low-rank matrix
analysis based on complex Student’s t-distribution for blind
audio source separation,” in Proc. MLSP, 2017.

[5] H. Kameoka, “Towards a statistical audio signal processing
framework based on the I-divergence,” in Proc. 2011 Spring
Meeting of Acoustical Society of Japan, 2011, pp. 813-814.

(6] Hx Efii—, =JAEE, Mk, A Kt BEPE, SR, and ST
2, 1 KAN=Y 2V ZAEHAWHNAK T > 21751504, in £ 82
[ HAEE S >R I, 2017, pp. 354-359.

[7] D. Kitamura, H. Saruwatari, K. Yagi, K. Shikano, Y. Taka-
hashi, and K. Kondo, “Music signal separation based on
supervised nonnegative matrix factorization with orthogo-
nality and maximum-divergence penalties,” IEICE Trans.
Fundamentals, vol. E97-A, no. 5, pp. 1113-1118, 2014.

[8] D. D. Lee and H. S. Seung, “Algorithms for non-negative
matrix factorization,” in Proc. NIPS, 2000, pp. 556-562.

[9] N. Ono, “Stable and fast update rules for independent vector
analysis based on auxiliary function technique,” in Proc.
WASPAA, 2011, pp. 189-192.

[10] SHRER, M, dbhi At B, BREH, and JERES M, &
ISR 2 PN 72 SR 5 > 2 455104, in B 82 IS SALEE >
VRYY L, 2017, pp. 360-365.

[11] E. Vincent, R. Gribonval, and C. Févotte, “Performance
measurement in blind audio source separation,” IEEE
Trans. ASLP, vol. 14, no. 4, pp. 1462-1469, 2006.

[12] S. Nakamura, K. Hiyane, F. Asano, T. Nishiura, and T. Ya-
mada, “Acoustical sound database in real environments for
sound scene understanding and hands-free speech recogni-
tion,” in Proc. LREC, 2000, pp. 965-968.

[13] S. Araki, F. Nesta, E. Vincent, Z. Koldovsky, G. Nolte,
A. Ziehe, and A. Benichoux, “The 2011 signal separa-
tion evaluation campaign (SiSEC2011):-audio source sepa-
ration,” in Proc. LVA/ICA, 2012, pp. 414-422.

201843 1



