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Geometrical algorithm of blind source separation based
on QR decomposition
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Abstract: Geometric algorithms for blind signal separation(BSS) have recently received some attention due to their pictorial
description and their relative ease of implementation. We present a new blind separation algorithm of instantancous mixing
model,, which is based on QR decomposition of mixing matrix. And the scatter plot of source signals show special geometrical
shape when source signals are statistically independent and uniformly distributed . Comparing with Taro or Hyvarinen algorithms,
this algorithm is very simple and fast. Simulation result shows that the separation time of our algorithm is two and half times

shorter than that of Taro and Hyvarinen under the same separation performance and the same source signals.
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Fig. 1 Scatter plot of signals
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3 @ %> 88 (Synchronous separation)
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Fig. 3 Restoring course of source signals

4 {FES RS54 #(Simulation results and analysis)
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Fig. 4 Scatter plots during the course of separation
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Fig. 5 Scatter plot of ground music signals
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Table 1 Comparison of algorithm performance
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Fig. 6 Separation effect of images
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Table 2 Comparison between separation step by step and separation synchronous
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) [0.0314 0.9728] B [0.9762 0.0344]

6 25
Regl] 0.9800 0.0156 0.0061 0.9834



http://www.cqvip.com

22 ¥ #

B ® 5 m A

BRE

5 #£i$(Conclusion)

RH T —XKEMHEHBEFGSELEILAR
% ZEERENS AN EESHE Rt
Scatter Bl B MEFERIZ R DA R 5 A b5 3 17 B9 J LA
R KR BG5S 89 Scatter Bl 2 HEH 5 A LG HEfE
AR ST B TR, AT SEBR G S M EL. (B
HBRBAZEER KB T 4B etE, H 2478
FHSBERR.

$ & 30 WK ( References)

(1] BELOOUCHRANI A,KARIM Abed-Meraim, CARDOSO Jean-Fran-
cois, et al. A blind source separation technique using second-order
statistics [J]. IEEE Trans on Signal Processing ,1997,45(2):434 -
443,

(2] LAI Wai-kuen, CHING P-C. A novel blind estimation algorithm [J] .
IEEE Trans on Signal Processing ,1997,45(7):1763 - 1769,

(3] BELOOUCHRANI A,MOENESS G A. Blind source separation based
on time-frequency signal representations [J]. IEEE Trans on Signal
Processing , 1998 ,46(11) : 2888 - 2897

[4] CARDOSO J F,SOULOUMICA A Blind beamforming for non-gaus-
sain signals [J]. IEE Proc-F,1993, 140(6) :362 - 370.

[5] YAMAGUCHI T, ITOH K. An algebraic solution to independent com-
ponent analysis [ J] . Optics Communications 2000, 178(1) ;59 - 64.

[6] ZHU Jie, CAO Xiren, DING Zhi. An algebraic principle for blind
separation of white non-Gaussian sources [J]. JEEE Trans on Signal

Processing ,1999,76(2) : 105 - 115.

[7] DAI Xianhua. A new blind separation method of convolutive mixture
of regular signal based on hidden representation and system deconvo-
lution [J]. IEEE Trans on Signal Processing,2001,81(1):173 -

182.

(8] DING Zhi, NGUYEN T. Stationary points of a Kurtosis maxmization
algorithm for blind signal separation and antenna beamforming [J].
IEEE Trans on Signal Process,2000,48(6) : 1587 — 1596.

(9] IHM Bin-Chul, PARK Dong-Jo. Blind separation of sources using
higher-order cumulants [ J] . IEEE Trans on Signal Pméesmg, 1999,
73(3):267 - 276.

(10] &M, TH. TRAZRHERERENEAHBE]. &
T4, 2000,28(1) : 114 - 116.

(TAN Lili, WEI Gang . Multi-input multi-oatput blind deconvolution
via maximum entropy [J]. Acta Electronica Sinica , 2000,28(1):
114-116.)

[11] YAMAGUCHI T,HIROKAWA K,ITOH K. Independent component
analysis by transforming a scatter diagram of mixtures of signals
[1]. Optics Communications 2000, 173(1 - 6) :107 - 114,

[12] HYVARINEN A, OJA E. Independent component analysis: algo-
rithms and applications [J]. IEEE Trans on Neural Networks,
2000,13(4 - 5) :411 - 430.

(13] BZWE.ERR(M]. A% WL Tl R% H AR+, 2000.
(CHENG Yunpeng . Matrix Theory [M].Xi’ an: Northwestern Poly-
technic University Press,2000. )

B

A (1978—), B WE T K¥aE¥EELE, TEH
RAMNERESAHE, BiEMIBE, E-mail :he_ swi@163. com;

WEM  (1958—), B EHBIT KEXRE S ASEHW TR
A, B2 ML AES W EEE B4R . TR RGEFER
5. AENESAESIREENMEATY LEER XL O £
B BNEMBNSE Y ERE AR I B . AENFES &
H BESHE MBS, E-mail: adshlxie@ scut. edu. cn;

BEE (19714—)B MBI KESFFEREELE, FEWR
FENE S LML .


http://www.cqvip.com

