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Sparse Circular Array Pattern Optimization Based on MOPSO and Convex Optimization

Cao Aihua, Li Hailin, Ma Shoulei, Zhou Jianjiang
(College of Electronic and Information Engineering. Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: To reduce the peak side-lobe level of the sparse array pattern effectively and suppress the sparse
array grating lobe at the same time, a pattern synthesis algorithm using multi-objective particles swarm
optimization (MOPSO) combined with convex optimization algorithm is presented in this paper. We take
MOPSO as a global search and convex optimization as the local search to search for the optimal solution.
In this search, the optimization variables include not only the weights of the array, but also the positions
of the array, which can provide more freedom to control the performance of the sparse array. Simulation
of a sparse circular array model of thirty elements reveals that compared with MOPSO algorithm alone,
the proposed algorithms which uses MOPSO and convex optimization to optimize the positions and the
weights of the array respectively, can obtain the grating lobes and the peak side-lobe level of lower than
—19. 3 dB at the same time.
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Tab.2 Optimal azimuth angles and weights of array elements

Fes o i/ O B ST BAEER | 5 i/ O R 52 HB R M 7B
1 0. 000 0 0.013 1 —0.013 4 16 182.045 8 —0.2936 —0.9559
2 14.146 6 0.033 5 0.015 0 17 188. 950 6 —0.484 5 —0.6100
3 26.537 7 0.012 4 0.027 2 18 196.236 9 —0.382 6 —0.266 6
4 43.159 3 —0.015 4 0.088 9 19 211.000 5 0.2927 0.394 4
5 56.312 6 0.004 8 0.083 7 20 218.267 3 0.1711 0.641 6
6 66.082 9 —0.025 2 0.023 6 21 224.861 2 —0.295 8 0.342 1
7 86.862 7 —0.010 3 0.101 3 22 240.337 0 0.058 0 0.3130
8 103. 000 0 —0.377 1 —0.045 4 23 252.464 6 0.193 9 —0.233 1
9 111.635 7 —0.465 1 —0.060 3 24 275.349 5 —0.050 0 —0.2670
10 121.701 2 —0.531 4 —0.096 2 25 287.255 7 0.092 1 —0.1459
11 131.340 1 —0.329 1 —0.130 8 26 302.066 7 —0.117 3 0.070 3
12 144.057 3 —0.2359 —0.3253 27 317.442 4 —0.091 6 —0.006 6
13 157.019 2 0.2359 —0.461 5 28 327.014 2 —0.024 8 —0.0357
14 163. 086 7 —0.267 6 —0.513 3 29 340.552 0 —0.022 6 —0.019 9
15 175.555 9 —0.190 0 —0.6337 30 354.000 0 0.008 9 0.007 9
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