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Effective Design of Pixel-type Frequency Selective Surfaces using
an Improved Binary Particle Swarm Optimization Algorithm
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Abstract

This study investigates a method of designing pixel-type frequency selective surfaces(FSS) with flexibility while considering factors,
such as polarization and incident angle. Among the various methods used to solve the discrete space problem when designing a
pixel-type FSS, the binary particle swarm optimization(BPSO) algorithm is one of the most applicable techniques to determine the
periodic structure pattern of an FSS. Therefore, a method of efficiently designing FSS with roll-off band pass characteristics using an
improved BPSO algorithm is proposed. To solve the convergence problem in the fitness function design to induce particles in the
desired solution, FSS with desired roll-off wave characteristics can be easily obtained by applying a fitness function using “slope” as
an input parameter.
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Fig. 1. The flowchart for PSO algorithm.
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FSS fitness value applied to

FSS design FSS fm?ess slope-based fitness function
N value applied to -
1teration . . Fitness value trans-
conventional Fitness
number f . formed to conven-
itness function | value | . i
tional fitness function
1 0.2656 0.4983 0.3897
2 0.2641 0.4899 0.5674
3 0.2516 0.4799 0.3839
4 0.2516 0.4024 0.3869
7 0.2516 0.2856 0.3552
14 0.2514 0.2856 0.3552
17 0.2495 0.2856 0.3552
18 0.2495 0.2465 0.3233
26 0.2495 0.2461 0.3198
46 0.2484 0.2461 0.3198
100 0.2484 0.2461 0.3198
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