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Post-Processing of [VA-Based 2-Channel Blind Source Separation for Solving

the Frequency Bin Permutation Problem
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ABSTRACT

The IVA(Independent Vector Analysis) is a well-known FD-ICA method used to solve the frequency permutation problem.
It generally works quite well for blind source separation problems, but still needs some improvements in the frequency bin
permutation problem. This paper proposes a post-processing method which can improve the source separation performance
with the IVA by fixing the remaining frequency permutation problem. The proposed method makes use of the correlation
coefficient of power ratio between frequency bins for separated signals with the IVA-based 2-channel source separation.
Experimental results verified that the proposed method could fix the remaining frequency permutation problem in the IVA
and improve the speech quality of the separated signals.
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Figure 1. Spectrograms of separated signals by IVA
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Figure 2. Correlation coefficients of separated signals
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Figure 3. Relationship between correlation coefficient matrix

of power ratio and frequency bin permutation

Change the spectral bins from %=k, to k=k, between two
separated signals.

Otherwise k= k+ 1, and go to step iv).

v) if k<M , then go to step ii).
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Table 1. Experimental conditions

Source signals 3 male speech and 3 female speech

Sampling rate 16KHz
Microphone distance 6Gem
Microphone and source height 1.5m

Source location Al BD, DF, DE, GI, GH, BC

Simulation room size Length 6m, width 4m, height 3.5m
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Figure 4. Simulation environment for making mixed signals
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Figure 6. Sample spectrogram obtained from experimental
results. (a) Original source signal (b) mixed signal (c) IVA
ouput signal (d) acquired signal by the proposed method
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Table 2. MOS values in PESQ
MOS Quality Impairment
3 Excellent Imperceptible
4 Good Perceptible but not annoving
3 Fair Slightly annoving
2 Poor Annoying
1 Bad Verv annoving
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Figure 7. Results of source separation experiments on mixed
signals (a) PESQ values on separated male speech signals (b)
PESQ values on separated female speech signals
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