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Sparse Linear Array Optimization Based on Differential Evolution

Algorithm with Dual Mutation Strategies
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ABSTRACT: To effectively reduce the peak sidelobe level in a sparse linear array antenna, an
improved differential evolution algorithm based on a dual mutation strategy combining Cauchy and
Gaussian mutations was proposed. The initial value of the proposed algorithm was generated
through Tent chaotic mapping to increase the population diversity. Simultaneously, it was dynami—
cally adjusted using iterations and fitness values, which improved the optimization of the algo-
rithm. When the algorithm showed signs of prematurity, a dual mutation strategy was introduced
to escape from local optima and achieve a global optimal solution search. By comparing with

those of classical algorithms, the optimized performance of the proposed algorithm was verified
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through standard function tests. Results of simulation experiments on three antenna examples

showed that the proposed algorithm can effectively reduce the peak sidelobe level and enhance an-

tenna efficiency. Compared with the peak sidelobe levels of the optimal algorithm among the com-

parison algorithms, the optimal peak sidelobe levels of the proposed algorithm in 50 experiments
are reduced by 0.11dB, 0.62dB, and 2.42 dB respectively, while the average peak sidelobe lev—
els are reduced by 0.04dB, 0.28dB, and 1.5dB respectively.

KEYWORDS: array antenna; peak sidelobe level; differential evolution algorithm; dual muta—

tion strategy
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Fig.1 Schematic of sparse linear array layout
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Fig. 2 Initialized population through Tent mapping
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Fig. 8 Simulation results of antenna example 3 using DMDE algorithm
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