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Blind Source Separation

1. Sound signal vector s(/) of n components
s(t) = (81(), -+, sn(t)T, t=0,1,2,...

2. Observed signal vector x({) by n microphones
o(t) = (z1(2), -~ zn(®))?, t=0,1,2,...

3. Sources are mutually independent.

4. x(1) is given by a linear operator A

xit) = As(t) = (Zn,k * .QA,{H) = (Z ng_”u,-;l.[*r} * 81.(1 — T})
k k =0
5. From z(t), find a linear operator B s.t. y(t) = Bx(t),
mutually independent y(¢), without knowing operator

A and the probability distribution of s(t).

On-Line Algorithm Proposed by Murata and lkeda

1. Human voice is stationary for a period < 30~40msec
2. Apply Windowed Fourier Transformation with

Hamming window of 128 points to obtain

spectrogram

3. Apply on-line Independent Component Analysis to each
non-symmetric 65 points of frequency components
B(w, ts) = Alw)s(w, ts),
i(w,ts) = F(w, ts) — Blw,ts)(w, ts)
fi(w, ts) = (Blw, ts) + I~ 1a(w, ts)

4. Learning rule:

B(w,ts+4+AT) = B{w, ts)—n(B(w, ts)+I)(diag(d(z)z*)—
d{z)z"%), z=1t{w,t;)

B, (ts;i) = (Blw, ts) + 1)(0, ..., TR (R 07,

5. Reconstruct separated spectrogram based on the com-

mon temporal structure of original source signals. [As-
sumption] Common AM for the same sound source.
Defining an envelope making operator by

| fﬁflf _ ,
Evutsid) =37 2. [Pultsid),
S =M

Solve permutation based on the correlation of
envelopes between
Ev(ts: aw(i)), and

Ey(tsit) = ET o0, (s 0,0(8))




Construct Separated Spectrogram
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Result (Slow Rotation)
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Result (Fast Rotation)
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