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Particle Swarm and Convex Optimization Improvement Algorithm for Sparse
Optimization of Hemispherical Array Antenna
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(1. The 54th Research Institute of China Eectronics Tchnology Group Corporation, Shijiazhuang 050081, China;
2. Hebei Province Key Laboratory of Electromagnetic Spectrum Cognition and Control, Shijiazhuang 050081, China)
Abstract; In view of urgent need for real-time detection of the low-orbit space-based satellite Internet detection system in the
whole airspace, the spherical crown antenna array receiving scheme is often used to achieve simultaneous detection of multiple
targets and all airspace. In order to avoid common grating lobe problem in array reception and to obtain a narrow beam
width, phased array antennas are often designed in an evenly distributed and spaced manner, but this leads to a sharp increase
in the number of array elements, so it is necessary to study the sparse distribution optimization of the spherical crown array
receiving system. Based on this, this paper presents an optimization algorithm combining particle swarm and linear program-
ming convex optimization theory. This novel method makes full use of the strong global search ability of particle swarm opti-
mization algorithm, combines the characteristics of local optima or global optima in the convex optimization algorithm, and
optimizes the array element weight and position as joint variables. so as to improve the performance of the sparse array. The-
oretical analysis and simulation experiments show that the proposed method can effectively reduce sidelobe level and ensure

high gain performance while achieving an optimal thinning effect.

Keywords: sparse array; particle swarm optimization; linear programming; convex optimization; sidelobe level; beamwidth
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