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Design of Long-Wavelength Microwave Absorption Metastructure Based on
Design of Experiments
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Abstract

In this study, a new optimization method using the design of experiments for the efficient design of a long-wavelength microwave
absorption metastructure is proposed. The designed structure consisted of a glass fiber-reinforced plastic, metasurface, dielectric layer,
and perfect electric conductor layer. The optimized metastructure achieves reflection losses below —10 dB over the range of 0.98~2.74
GHz with a thickness of approximately 0.07 A at the lowest operating frequency. A comparison with other optimization methods using
a genetic algorithm showed that the proposed method satisfies the target band performance with substantially reduced computation time.
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Fig. 1. (a) Schematic of the proposed -electromagnetic
microwave absorption metastructure (b) The pattern

of the metasurface unit cell and the definition of
the design variables.
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Table 1. Simulation points of the mixture design (unit: mm).

Calculation point | squarei, Wi W) gap
1 6.2 1.7 1.7 0.7
2 1.7 6.2 1.7 0.7
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Fig. 2. Contour map of the objective function versus squareis,

w;, W, and the optimal design point (gap=0.3 mm).
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Table 2. Comparison of results for different optimization

methods.
Method | Bandwidth below —10 dB | S (dB) | Time (h)
0.98~2.74 GHz
DOE (fractional bandwidth=94. 6%) 11 2
Genetic 1.01~2.29 GHz 133 10
algorithm | (fractional bandwidth=77.6 %) '
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