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Compressive Sensing for Array Signal Processing

A Uniform Linear Array Frequency Invariant Beam Optimization
Method based on Compressed Sensing

LI Junxiao', HE Peiyu', CUI Ao', LIAO Fengyi', XU Zili’
(1. College of Electronic Information and Engineering, Sichuan University, Chengdu 610064, China;2. The Second Research Institute
of CAAC, Chengdu 610041, China)

Abstract ; The frequency invariant beamforming technique belongs to constant beam width beamforming which can solve
the problem of inconsistent beam response corresponding to different frequency components in a wideband signal. At
present,, most frequency invariant beamforming methods which use uniform linear array often have an invariant main lobe
width as a constraint. When the number of array elements is determined, the formed beam main lobe width and side lobe
level always fail to meet the actual demand. Aiming at this problem, a new method to improve beam quality is proposed
by means of compressed sensing( CS) and array virtual expansion. The method uses a uniform linear array as a model ,
takes the array virtual expansion to amplify the bore diameter of array, uses the CS to pre-process the signal and adopts
second order cone programming ( SOCP) for frequency invariant beamforming. Since CS recovery algorithm can accu-
rately reconstruct the signals acquired by the compressed sampling matrix, the same beamforming performance can be
obtained with fewer array elements. In other words, after the array bore diameter’ s enlargement from array virtual ex-
pansion, the method has a narrower main lobe width and lower side lobe level than the frequency invariant beamforming
method based on SOCP in case of the same number of elements. The simulation results also show the effectiveness of the
proposed method, which has certain reference value in related engineering practice.

Keywords : compressed sensing; virtual array expansion;second order cone programing;frequency invariant beam optimi-

zation



