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WL-MVDR Based Effective Beamforming for Noncircular
Signals Using Conjugate Symmetry
Yang-Ho Choi®

Hale Az T Heke] duxe uwl, MVDR(minimum variance distortionless response) W7
(beamforming) WA o] WFgko @ Wl o| 58 12 A &Y HHo] A m=E e (weight vector)E
Tl Al of#Holol] Zallsh= AlE7} B]3| A (noncircular)o|H, WL(widely linear) ®A1-& o]g3le] A5 741
ERE 4 glek WL HHAeA= #’E}A/ﬂ g R HE ofde] & et FFAEE = A HEe o]
B4 ZA#|(complex conjugate) WEE <AZ&A FA=EH A OAALE Rl dAg w]E] A strictly
noncircular) 4157} T#fd wf, E =Fox= WL-MVDRel| 7]%3F &3pxql Wlxw vlAle Agkaic) Ajgkuka]
o ¥ dAAS o]8sle] ME P (sample matrix)S A5 PPZ WHISle] gHAH 0T TR sk,
NC-MUSIC(noncircular multiple signal classification)S 53l ez, B]3A A5 $Ae =33l A&
71“]»— Aok wpAle] 7| HPA B} <38t SINR(signal-to-interference-plus-noise ratio) 35S vfellw, wst 1l

¥ 25Hbeam pointing error)ell 7Fe1ghS Halch

Key Words : MVDR, Noncircular Signals, Widely Linear, Conjugate Symmetry, Robust Beamforming
ABSTRACT

When the arrival angle of the desired signal is known the MVDR (minimum variance distortionless
response) beamforming method finds the weigh vector to minimize the array output power under the constraint
of the unit beam gain in the arrival direction. If the signals incident into a sensor array are noncircular the
performance can be improved by employing a WL (widely linear) scheme, in which the array output is
obtained from an extended vector formed by concatenating the received vector and its complex conjugate
version. The extended vector is of conjugate symmetry. This paper presents a WL-MVDR based effective
beamforming method when the incoming signals are strictly noncircular. The sample matrix for the extended
received vector can be transformed into a real matrix with the use of the conjugate symmetry, which allows
us to efficiently obtain the eigen-decomposition of it. The arrival angles of the incident signals and the phases
of the noncircularity coefficients are estimated by NC-MUSIC (noncircular multiple signal classification).
Simulation results demonstrate that the proposed method has superior SINR (signal-to-interference-plus-noise

ratio) performance than existing ones, showing the robustness against the beam pointing error.
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