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We propose a two-dimensional (2D) acoustic metasurface fabricated using 

porous material.  An analytical model is developed to predict the three-

dimensional sound field produced by an incident acoustic wave interacting 

with acoustic porous metasurface. The validity of analytical model is validated 

by comparing with numerical simulations. The directivities of reflected waves 

can be fully predicted by the analytical model, which overcomes the 

limitations imposed by using a model based on the three-dimensional 

generalized Snell’s law. The proposed porous metasurface allows to provide 

quasi-omnidirectionally perfect sound absorption at the designated frequency 

and a fixed periodic length. Such porous metasurfaces also display better 

broadband sound absorption properties than that constructed by a 

homogeneously porous layer. 
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1. Introduction 

Recently, artificial material named “metamaterial” present novel and counterintuitive 

properties, e.g. negative refraction effect [1-3], cloaking [4-6], subwavelength imaging [7-11] 

and wave modulation [12-14]. Physicists and engineers have developed acoustic 

metamaterials to achieve exceptional sound absorption performance. Although good sound 

absorption performance has been obtained in some studies [15,16], so far the proposed 
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