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Convolutive blind source separation based on multiple
times and decorrelation

LISt lin XA Cuichun QAN Jn
(D @ arm ent of Radio E ngineering, Southeast Unwersity, N anjing 210096 Chna)

Abstract M xed signals in practice can be viewed as sun s of differently convolved sources and the s
nals are non-stationaty. The task of blnd source separatbn is to obtain a set of separatbn filters and
make the estmated sinals of sources statistically ndependent This paper discusses a convolutional b Iind
source separatbn akorithm based on second-order decorrelation tak ng nto account non-stationarity of
segnals Inflience ofnoise on the quality of separation is considered aswell To avoid inconsstency of
frequency bin pemutation amulttresolitbn appwach to blind source separation is studied The ako-
ritm is used to separate real acoustic sgnals successfull. Expermental resulis are presen ted and separa-
ton perfomance analyzed Valdity of the akorithm is shown by the mprovanentof SNR. The algorithm
convemges rap dly and has high precisbn It can be used to separate actual signals recorded in shalbw
sea
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X(k)=A(k)* S(k)+N (k) (1)
X(k)=[xi(k) x2(k)..x (k)]
S(k)=[si(k) si(k)... s (k)]
N (k)= [ni(k) ma(k)..n (k)]

, A(k) n m
Y(k)=W(k)* X (k), Y(k)
=[yi(k) ya(k) . (k)]
W (k) , 0
X(k), :

Ro(z)=A(2)A (2)A" (z)+ A, (z) (2)

R. (z) R.(m)=E(x(k)x(k+m)) =z
A(z) : L A(z) u(z)

K (2)

M

2

;{x(w, J)=Aw) A (w, A" w0 )+ Ay (w, j) (3)
EL2Kw M

R (w, j) A (w, j)
w J
Y(w, j) =W (w X (x j), . W
(w)

A (w, j) =W (w) (R (w, j) = M (w, )W (w) (4)

E(W(w),j)= Il off(W(w) (R, (w, j)-
A, w, j) W (w)) 115 (5)

A Il , 2, off(A)=A- ddiag
(A), ddiag(A) A
R (. ), j= 12 K
) W
w) K EW(w) j). j= 1
2.., K :
E(W)= 2 ZE(W @) j) (6)

W(T=0 Q< T=M
, w
(w)hw=12 ...,M
(6)

Ww),w=12 ..M

% 45 (W () (R, (10.3) - A . 5))

Wﬂ(w})W(W)(;ﬁ (w, j) = Ma(w, j)) (7)

%{%]L): — dddiag W' (w )off W (w ) (R. (w, j) -
A, (w, j) W (w )W (w) ) (8)
E(W) =2 2Zm w )E(W (w), j) (%)

,m(w)= (f§:1||;{x(w, j)||2)-1

(6)

W,=FZF 'W;
W= [Wi (1), W,(2), s WyM )], F°
,Z=diag(11 ... 1 Q .., 0)
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SVRI, = 10bglq 2LCu(n) = s(n)) J i=(12)

E[(yi(n)~s(n))’]
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