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Abstract

With the rapid growth of wireless systems, the space electromagnetic environment has become in-
creasingly complex. How to achieve selective control of electromagnetic waves of specific frequen-
cies, energies, and propagation states while maintaining the basic form of the propagation space
has become a key issue in modern electromagnetic technology. Frequency-selective surfaces (FSS)
are composed of periodic/periodic units, and by using the resonances and couplings of these units
to generate specific reflection and transmission responses, they are known as “electromagnetic filter-
ing windows” in space. This paper starts from the basic theories of electromagnetic wave propaga-
tion and resonance, explains the spatial filtering mechanism, equivalent circuit model, and energy
distribution process of FSS, and reviews the development of frequency-selective absorbing bodies,
active reconfigurable FSS, and energy-selective surfaces and other derivative technologies. Re-
search shows that artificial electromagnetic surfaces are evolving from fixed frequency selection to
absorption-transmission synergy, dynamic tuning, power adaptation, and programmable multi-de-
gree-of-freedom control. Flexible substrates, transparent conductive materials, and printed electronic
technologies provide support for their lightweight, conformal, and large-area manufacturing. The
article further explores the technical connotation of “intelligent electromagnetic skin”, pointing out
that its essence is not a single FSS structure, but a comprehensive control system integrating artifi-
cial electromagnetic units, adjustable devices, environmental perception, digital control, and algo-
rithm decision-making, which is expected to promote the leap of electromagnetic surfaces from pas-
sive filtering to active perception and adaptive control.
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Table 1. Comparison of functional characteristics of different artificial electromagnetic surfaces
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