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Blind Source Separation of Noisy Mixtures Based on
Wavelet Transform and Higher Order Cumulants
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Abstract: A vital issue in signal processing is to realize Blind Source Separation of Noisy Mixtures.
However, the most recent research achievements are about blind source separation in high Signal-to Noise
Ratio (SNR). Aimed at the model of liner-instantaneous mixture, a new algorithm of blind source separation
in low SNR is proposed. Combined with the technology of wavelet transform and the method of higher order
cumulants, through the decision of the wavelet-decomposing layer, the effect of separation is improved. In
the condition of simulation, the probability of successful separation and the performance index can reach to
87% and 0.3037 respectively even in low SNR of 5dB. The algorithm improves the quality of separation
compared with the former algorithm.

Keywords: blind source separation; wavelet transform; higher order cumulants; noise

ETNETRNSH ZRENSRTESE

ZF, EX, THE
B LRE%EERR, &8, E, 230037
e-mail: lilieei@sohu.com

[ E] 42T RrEAGTAREFTHNEZHMEFAMA. B AL, T2FENRSERLTHER
SBEM, XELNA BRI, BEFARE, 43T EHBERAER, b —FMRERLTHE
BB ik, RS0 RERBAFGN ERES %, BTEOEAFTDNESBER, KAXKEETH
BARR., ERBEAMT, B12RIIKE 5dB B, Hik 69 AR DI E Ao ¥ M A P8 B 9% 0 5 1L 3] 87%Fn

#%% Research

0.3037, AR A EA T8 A BE R E.

[l GRS H; PETH, SMERS, Rp

138

HYRA B (R BSS) HiAR A 5 A A 1)
—ANEEN, RGBS EYEAE S i EE
AT 2N Z2Fh BSS SyALE 4 EBE I
. BRI RN E L AR R A T BRI A B AL
Weo Ny TG, X7 V200 5 HAN 5 e e 75 52 1)
SR, MEFEEAR 21500 N AN n] 2SI, W75 A7 (R
08 BSS S PERE T BEEL A 2%, BLEONHE 5 (1Al
TP AR R 22 o DR - 3R A 20 5 8 BSS v B A
AEH EE A PR OME RN S bR R .

FURG M 1k, SR e BSS 1771254 by 2
BEVE, WZELBREAR. WOIsRIESMN, X5k
SR AT DL [RI I 58 RS T Pk 52 R I 75 i, ARLAFAE T 5

A%, ilh CABIAR SR e, S ELIE R R AR
i LR 1 BSS il A,

505

SCEAEDAT BSS SLIL 3L _E, 3 11— Fupr K 4
B NBAHR B i RBETTVAI S BSS 5k,
XA R S TR S S AT TSR, SR
RWNZF T LU MU AR A5 W LE R 1K) BSS [

2 o)A
2.1 &M BSS t#8Y

FEE W BSS Jrl f, W< x(t) m AU C (1D
] AR

X(t) = As(t) + N(t) L

A, x@) =[x (t),..x, (O 4 n 4E00 K 5,
s(t) =[s,(t),...s, (O] M n gE RN ES, AeC™ HiR
HHIBE, N(t) =[ng(t),..n, )] A n g hndk s e g
P o BRI 5 X (1) #2 B n AN AREVRAE 5 s, (t) [

978-1-935068-06-8 © 2009 SciRes.



5% Scientific
)
3 Research

B VR S & BSS [ U e VR A E A Fl
JEAE 5 s(t) RAEOL R, FARH LA ) & x(t)
o€ il TR BE W 1R R S o A
y(t) =Wx(t) =WAs(t) + WN (t) , SRJ5 X y(t) AT IC:
PR A AT, B S n AW 5 x, (t)
FERCEAS ALV s, (t) 19 H 18 o AN SC B LR I0 2 TR
FEREW PRk T i) i

2.2 BIRIERERITEMKTE

£ BSS D5, FOA ML RN B A PR
H PR R

Sy Gl o 19

" _g{(émaxj 19 | 1H%maxj 19; | 0@

o, g WA RHIFEG =WA 7T HE, max;|g, |
TR G M AT O R A E P MR A 42 ik
WES y SIS s WM FER P1=0. PI (4%
T 0, VML B LT

HTET R A ERE, SO Rk WA —
it BSS SVEHEAT N o 5528, Sorp e 2SSk
I FLBCSAIRT PR e FE 3L PLE AN KT 0.5 S8t vk ok
M, TURZSE 53 B R (MIN) .

NOCHh BRI EL PI RIS o B
VAN SR BE A B

3 EF/NETEMHMBESBEE

AR, — S A N B R G BSS
SEILIOPERERS . BT NB AR BSS Sy A LT
JUBSEBL: HoE, PRI EAT TALBE, Xof 5
RIS 5 x(t) M, 15 2L AT RE AL 1K) 7 B A4S
X'(t) o R, LIEXHRRAEW KA, SRS
M5 o i y(t) » K y(t) HEAT T AT o il ot
RZ, FERRE T () Kflith s'(t) « ATTERIE, T
SCIARIZSAIE D W.BSS 5%, JLi AL A 1 fos:

PR
MR

g s | Y UL e n ey
g H BSSELL HH&”HMM)H

Figure 1. W.BSS algorithm flowgraph
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Figure 2. W.C.BSS algorithm flowgraph
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Table 1. The solution step of W.C.BSS algorithm
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Figure 3. L-PI graph
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Figure 4. Separation effect graph

Table 2. Separation effect in different SNR

B 53 BT PI 15dB 10dB 5dB 0dB
C.BSS #i% 100%/ 0.0566 66%/ 0.6900 6%/1.8823 1%/2.7598
W.BSS 1% 100%/ 0.0413 97%/ 0.1388 42%/ 1.0219 4%/ 2.0819
W.C.BSS #i% 100%/0.0376 100%/0.0712 879%/0.3037 26%/1.0488
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