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A Fast Synthesis Method for Planar Sparse Array

CHEN Jinli,ZHANG Tao,CAO Huasong, LI Jiagiang

(College of Electronic and Information Engineering, Nanjing University of

Information Science and Technology , Nanjing 210044 , China)

Abstract; In order to fast synthesize the planar array to satisfy the desired pattern and minimize the number
of radiating elements,a planar array synthesis method based on iteratively reweighted €, norm minimization
is proposed. The problem of planar array synthesis is transformed into a process of the sparse signal recon-
struction based on reweighted €, norm minimization ,and the closed—form solution of the array weight vector
at each iteration is obtained by the Lagrange multiplier method. Due to the inverse operation of the large—
scale matrix caused by the two dimensional spatial sampling in the closed—form solution , the conjugate Gra-
dient method is introduced to promote the convergence speed of the proposed method. The excitations and
locations of sensors in the planar sparse array are determined by the nonzero elements in the solved weight
vector until the iteration termination condition is satisfied. Simulation results show that the proposed meth-
od can effectively speed up the planar sparse array synthesis.
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Fig. 1 Configuration of planar sparse array
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Fig. 2 The locations of sensors in the planar sparse arrays
synthesized by the sequential convex optimization
method and the proposed method
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Fig. 3 Beam pattern of the planar sparse array synthesized
by the sequential convex optimization method
and the proposed method
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