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Abstract:  Electromagnetic non-destructive testing (NDT) is a non-invasive method for detecting and evaluating the
internal information of various media. It is widely used in various fields, including biomedical detection, localization of in-
ternal damage in buildings, and identification and imaging of targets within underground spaces and other media. During
the testing process, reflections at the air-material under test (MUT) interface before entering the interior of the MUT. The re-
flected signals not only carry no useful information but also attenuate the total energy of the detection signal. Therefore,
eliminating the reflections at the air-MUT interface through impedance matching can enhance the signal transmission effi-
ciency, thereby effectively increasing the strength of the NDT echo signals. Metasurfaces, a novel type of impedance-match-
ing structures, have been widely applied in NDT signal enhancement scenarios. This paper reviews the principles of imped-
ance matching and its development and applications in various fields, including biomedical detection, signal transmission in
and out of water bodies, indoor information penetration through walls, and enhanced detection of underground pipelines. It
also summarizes the current requirements, challenges, and difficulties associated with the practical application of metasur-
face-based impedance matching layers. This work aims to provide references and insights for the advancement of imped-

ance matching techniques in the field of NDT and signal transmission enhancement.
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