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Fig. 1 An example of factorizing an observation
matrix X into four matrices H, Z, T, and V by
the multi-channel NMF algorithm. (I = J =7 and
K=L=M=2)
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Fig. 2 Finding permutation at each frequency bin.
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Table 1 Setup for music source separation.

Sampling frequency | 16 kHz
Frame size and shift | 1024 and 256
# bases 30

# iterations ‘ 500

214cm

75cm height

Source locations.

— 223 -

Table 2 Source music

D Author/Song Snip Part
1 Bearlin 85-99 piano

Roads (14 sec) ambient

vocals

2 Another Dreamer 69-94 drums
The Ones We Love | (25 sec) vocals
guitar

3 Fort Minor 54-78 drums
Remember The Name | (24 sec) vocals

violin+synth

4 - 43-61 drums
Ultimate Nz Tour (18 sec) guitar

synth

Table 3 Schedule of permutation alignment.

sID ‘ Schedule sID ‘ Schedule
1 40,45,50,55,60 3 100,150
2 50,100,150 4 50,100,150,200
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Fig.4 MUSIC spectrum of H corresponding to the
best and worst SDR among results starting from 10

random initializations.

Table 4 Correlation

and criteria

coefficients between SDR[dB]

ID| d;s max IP DPD KL IS SE OA
1]-0.56 0.89 0.89 0.80 0.77 -0.29 0.64 0.91
2 |-0.15 -0.14 -0.41 -0.58 -0.57 -0.35 -0.79 -0.47
3]-0.83 036 0.56 046 0.50 -0.12 0.01 0.51
4]-0.62 0.66 055 049 045 -0.59 026 0.51
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Table 5 Average SDR[dB] of each song.

Music ID
Criterion | sID | 1 2 3 4 | Avg.
baseline - | 218 555 3.07 7.52 | 4.58
Based on Eq. (6)
max 1 1264 724 259 9.08| 5.39
max 2 1235 6.77 3.08 7.00 | 4.80
max 3 218 488 2.88 6.92 | 4.22
max 4 |240 5.67 3.08 5.94 | 4.27
1P 1 1.60 6.63 2.42 8.17 | 4.70
1P 2 | 251 757 274 8.75 ] 5.39
1P 4 |2.78 7.63 2.75 8.48 |5.41
DPD 1 1209 689 295 879 ]5.18
DPD 2 | 1.28 7.25 292 848|498
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KLD 1 200 5.57 235 942 | 4.84
KLD 2 | 126 6.05 2.80 9.45]| 4.89
ISD 1 | 136 5.41 235 8.59 | 4.43
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