) oMk —

3% X (Articles) EW

‘ ‘ ) ») ‘

- & , W,

FhEE T m e BN MR E EH i i
(287

W,
R, EMEEE
B EKEMSEFRAZ T 5158 J}i*@’rn‘?w X% 116018
BE BEHEEITRMEIESLHLEBEAHN—EEZERS , UE2FHNRNVTIBH—IHET, EIARBEFEALHAE,IRHET —H
FHBEHBMETER, A EEEENEERNEME ETEEFTEAMBEEFTEAERHERE , 27 7 FZ @R N @ kM&T

WMz ER RS E . B, B ERMAMSEE, AR SRS TR, I 5ETE RIS N &S B A N g RS B it
BEEBTTILR, AEMASIBRERRA, ZEHEGTEZRGIAEBNEYE, FEARFHABRY, EKERREPEFTELH

mIRRRE N,
X8R FENE,FTHEEEDN;REHBEMGIT
hESES TNI11.7 XWIRIREG A X#EHKS 1000-7857(2010)03-0033-04

A Sub-space Distance Rule Based Method for the Estimation of the
Number of Sources

XU Ce, ZHANG Xinhua, XIONG Xin

Research Center of Signal Information, Dalian Nawal Academy, Dalian 116018, Liaoning Province, China

Abstract The estimation of the number of sources is an important problem in array signal processing and it is also a problem for sonar
detection. Based on the principle of the eigen sub-space, a new algorithm is proposed for the estimation of the number of sources. The
proposed algorithm makes use of the blind source separation and is based on the sub-space distance rule. The blind source separation
offers the eigen vector to the new algorithm, and the sub—space distance rule is the fact that if the source number estimation is right, the
signal sub—space and the noise sub—space would be in an orthogonal relation, with the distance between the signal sub—space and the noise
sub—space taking the minimum value. Based on that rule, the sub—space cost function is built. The simulation data and pool test data are
used to analyze the performance of the proposed algorithm and the minimum description length method, based on the information criteria. It
is shown that the algorithm can provide the true number of sources in both simulation data and pool test data and with a good performance
in low SNR in the simulation data. Compared with the minimum description length method, the proposed algorithm is more robust in the
pool test data.

Keywords blind source separation; sub—space distance rule; estimation the number of the source
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Table 1 Source number estimation of the algorithm in different SNRs (/=6)
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Table 2 Source number estimation of the algorithms in
different SNRs for the pool test data (~2)

151 He/dB 4.32 3.21 1.21 -1.35
ERsNR (KRS 2 2 2 2
2% [ B B vk 2 2 2 2
5 L /dB -3.12 -5.21 -7.34 -9.62
5 LT T D 4 9 2 2 2 2
T Rl B B Rk 2 2
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