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Efficient WL Beamforming with Projection onto
Interference Null Space
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AA o#|o](sensor array)ell B]3|Z Al Z(noncircular signal)7} =2&h WL(widely linear) W28 &813}e] wl
F¥H(beamformen)®] e FA & 5 slck v|EA Al =77 191 dAT vEA Alsoh = o 7H
37k Falel]l o3k &8Ael WL Wlxw wbe- Algkgit) AlshRAeAE ke AlEe] Tl eddellA]
NC-MUSIC(noncircular multiple signal classification)S 53 =27t} 27] s 1—7‘4‘6}04 ?5]~— Al gk
s zapile| 2 TR} 73 S-Sl E o] fale] AlEalelsample matrix)®] T4-EalERE Hshs Al A
& FIHoZ AAsI] 7] H3gbe FASIAL o]l AwElEE 71 E (weight vector) S AlARICE gt
AldE]e] A ALE o83l o5 AR Wi Aseddelx FelEe] Aleke] Aok w3k ¥9l¥ R
(pointing error)ell 7elgt 5AS 7RI} Wlxwr) 230 Foll 7hlg EAS /RS 5 vAld TAE
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ABSTRACT

In case noncircular signals are incident into a sensor array the performance of a beamformer can be
improved by introducing the widely linear (WL) scheme. When the incident signals are strictly noncircular, in
which the magnitudes of the noncircular coefficients are one, an efficient WL beamforming method is proposed
through the interference null space projection. In the proposed method, the arrival angle and the initial phase
of the desired signal are estimated via the search over its direction sector by NC-MUSIC (noncircular multiple
signal classification) to attain an extended steering vector. Utilizing it, the interference subspace is effectively
estimated by removing the desired signal component from the eigendecomposition of the sample matrix. The
weight vector is computed such that it is orthogonal to the estimated subspace. The computational burden is
light since most computations are carried out with real numbers by using the conjugate symmetry of the
extended received vector. Simulation results show that it has robustness against pointing errors, outperforming
existing WL beamformers including the one dealing with a very complex nonlinear problem to overcome

steering vector errors.
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