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Enhanced particle swarm optimization algorithm for
conformal reconfigurable array

LI Wen-tao' HEI Yong-qiang®Z SHI Xiao-wei'
(1. National Key Laboratory of Science and Technology on Antennas and
Microwaves, Xidian University, Xi’an Shaanxi 710071, China;2. State Key Laboratory
of Integrated Services Networks, Xidian University, Xi’an Shaanxi 710071, China)

Abstract A novel enhanced particle swarm optimization (EPSO) algorithm is pro-
posed for designing conformal reconfigurable arrays. On the basis of conventional
particle swarm optimization (PSO) algorithm, the proposed algorithm improves the
global convergence and convergent speed of PSO by means of introducing the neigh-
borhood best balancing velocity updating, clonal selecting the best particle and sur-
vival of the fittest strategies. Then, the effectiveness of EPSO is verified by the
pattern reconfiguration of the cylindrical conformal array. During the optimized de-
sign process, the array patterns are obtained by directly importing all the active ele-
ment patterns to improve the reliability of the designed results, while the quantized
values of digital attenuator and phase shifter are employed in the optimization
process with the purpose of testifying the implementation feasibility of the proposed
algorithm in practice, Simulation results show that the convergent speed and con-
vergence precision are significantly improved when compared with other algo-
rithms, which reveals the effectiveness of the proposed algorithm for antenna syn-
thesis. Besides, the well agreement between the optimized results and the ones ob-
tained by the full-wave method indicates the validity of the proposed design
process.

Key words conformal antennas; particle swarm optimization (PSO); mutual cou-

pling; pattern reconfiguration
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