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Abstract: Acoustic metamaterials as an emerging field of research in recent years, have greatly expanded the application
of acoustic materials in various fields. Acoustic metasurfaces, a branch of acoustic metamaterials, have also received exten-
sive attention from both domestic and foreign researchers. Acoustic metasurface composed of an array of metamaterial struc-
tural units based on sub-wavelength dimension is a new type of acoustic metamaterial. It can use the generalized Snell’s law
to achieve certain directional control of reflected or transmitted sound wave, and it has the unique advantage of using sub-
wavelength thickness to control sound wave. Due to its simple structure, rich and unique physical characteristics, and flexi-
ble, effective control of acoustic wave, it has become a hot topic in the research of metamaterials. This article first intro-
duced the concept of metasurface, then the design method of common structural units and the physical controlling mechanism
of acoustic wave to realize negative refraction, sound focusing and asymmetric sound transmission based on folded space
metasurface , pentamode metasurface and unstructured metasurface were elaborated in detail. Finally, the future problems re-
lated to the acoustic metasurface were discussed briefly, hoping to provide valuable information for the future study.
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Fig. 15 Schematic diagram of unstructured metasurface with asymmetric
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transmission feature
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Fig. 16 The sound pressure distribution for left incidence (a) and right

incidence (b) of acoustic wave into the metasurface 2’
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