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Regional Focusing Irradiation of Low Sidelobe Array Based on ADMM

YANG Zhong-ping, YANG Shu-ning,ZHOU Qing-song,ZHANG Jian-yun
(College of Electronic Engineering , National University of Defense Technology, Hefei, Anhui 230031, China)

Abstract: Regional focusing irradiation (RFI) can precisely bring the energy of the transmitted signals to the specific
regions. However, the array ultra-sparsity results in high energy level in the sidelobe regions, which increases the risk of the
jamming system being attacked in precision electronic warfare. Therefore, it is significant to alleviate the energy level in the
sidelobe regions. We propose a method based on L_-norm to evaluate the energy level in the grating lobe regions, and intro-
duce it to the RFI model to establish a multiobjective optimization model to alleviate the maximum energy in the sidelobe
regions. The ADMM (Alternating Direction Method of Multipliers) framework is adopted to separate the origin problem in-
to two subproblems. For subproblem-I, we adopt the greedy method to derive the closed-form solutions of the unimodular
quadratic program. Regarding subproblem-II, which has L,-L_ terms without constraints, we smoothen the L_ term approxi-
mately, and employ the gradient descent method to solve it. The transmitted signal is obtained when the solutions of two
subproblems are convergent. Numerical experiments reveal that the proposed model has better performance on alleviating
the energy in sidelobe regions, and the adopted algorithm is more practical than the method based on L ,-norm.
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