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Fig. 1 Comparison of beampattern for 8 arrays

10 20 30 40

5
-40 -30 -20 -10 0
/%)

B2 T 12 MR K7 W B &

Fig. 2 Comparison of beampattern for 12 arrays

6 %% i

ARSCHE T T 3 F o BUIR Y B O 25 R Y
LCMV & HOTE 18 F1 43 B B J5e /) T 25 JC Wi 722 i
oL RIS B HE T R PR A D RO e A i LA
AU B R E ZA4b 7 F 38 (i By 2558
Mo e T MR ARSCUE T I, IR S H
HIR, I HAE— @ &N, H YRR 5.
U7 B SE 96 22 B . M H A% G2 LCMP i OB 1, #E
JUEYE LS 2 YR AR 55 s A LU AR Bk
L) 5% 2 8 T 07 17 BR 8 B B IR I .

2% 30K

[1] van Trees H L. Optimum Array Processing: Part 1V
of Detection, Estimation, and Modulation Theory
[M]. New York:Wiley, 2002.

[2] Nikias C L, Shao M. Signal Processing with Alpha-



202

kx #

I K ¥ ¥ R

%55 4%

(3]

(4]

(5]

[6]

Stable Distributions and Applications [ M ]. New
York: Wiley, 1995:1-152.

EREFRM. —HETLEERM BT ZEEN
WRPRF T ELT]. B F . 2005, 26(7):16-
20,55,
ZHA  Dai-feng, QIU  Tian-shuang. New
beamforming method based on fractional lower order
covariance matrix [ J]. Journal on Communications,
2005, 26(7):16-20,55. (in Chinese)

T zh.x . kbR FE X P S AR H K
FH I #ET]. B F 4R 2006, 34(3):464-468.
HE Jin, LIU Zhong. Robust adaptive beamforming
method in impulsive noise []J]. Acta Electronica
Sinica, 2006, 34(3):464-468. (in Chinese)
HE Jin, LIU Zhong, Wong K T. Linearly
constrained minimum — "geometric power” adaptive
beamforming using logarithmic moments of data
containing heavy-tailed noise of unknown statistics
[J]. Antennas and Wireless Propagation Letters.,
IEEE, 2007, 6:600-603.
HE Jin, LIU Zhong.

Linearly constrained

[7]

(8]

[9]

minimum — ' normalised variance’ beamforming
against heavy tailed impulsive noise of unknown
statistics [ J]. Radar, Sonar & Navigation, IET,
2008, 2(6):449-457,

BB HhaokmE AERFEETETRA
HITPE - REWEERE R F EL]] & FF®R,
2010, 38(6):1430-1433.

GU Chen, HE Jin, ZHU Xiao-hua. Minimum mean
square "normalized-error” beamforming amid heavy
tailed impulsive noise of unknown statistics [J].
Acta Electronica Sinica, 2010, 38 (6):1430-1433.
(in Chinese)

Liao B, Chan S C. Robust recursive beamforming in
the presence of impulsive noise and steering vector
mismatch [J]. Journal of Signal Processing Systems,
2013, 73(1) :1-10.

Gonzalez ] G, Paredes J L, Arce G R. Zero-order
statistics: A mathematical framework for the
processing and characterization of very impulsive

signals [ J]]. IEEE Transactions on Signal Processing,

2006, 54(10):3839-3851.

Generalizations of two beamformers

based on fractional lower-order stochastics

SONG  Ai-min'**,

QIU Tian-shuang™'

( 1. Faculty of Electronic Information and Electrical Engineering, Dalian University of Technology, Dalian 116024, China;

2. School of Science, Dalian Jiaotong University. Dalian 116028, China )

Abstract: In order to combat the hostile effect of impulsive stable distribution noise, the fractional

lower-order stochastics are utilized for the beamforming. The generalizations of the two existing

beamformers are presented. The two covariance matrices of the generalized algorithms are proved to

be conjugate. The nonsingularity of these two covariance matrices is also discussed. Simulations show

that compared with traditional linearly constrained minimum power beamforming, the outputs of these

two generalized beamforming have distortionless response for the signal under impulsive stable

distribution noise and lower sidelobe.

Key words: stable distribution; beamforming; covariance matrix; conjugate; nonsingularity



