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(57) Abstract: An acoustic metamaterial design method based on non-gradient topological optimization, the method mainly comprising
two parts, that is, a few-parameter description of an acoustic metamaterial unit cell topology, and an acoustic metamaterial topological
optimization model based on a non-gradient optimization algorithm. On the basis of a material-field series expansion policy, a few-pa-
rameter description method for an acoustic metamaterial unit cell topology is proposed, and an acoustic metamaterial topological opti-
mization model based on a non-gradient optimization algorithm is established, such that the acoustic metamaterial design method may
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be suitable for solving the problem of the optimization design of a full band gap and a directional band gap of an acoustic metamaterial.
By means of the method, topological representation of a complex acoustic metamaterial unit cell structure and material performance
mapping are realized by means of few independent design variables, the optimization calculation amount of the acoustic metamaterial
unit cell topology is reduced, and the difficulty of a local optimal solution in an acoustic metamaterial design can be effectively over-
come. The method is suitable for solving the problem of the optimization design of an acoustic metamaterial with various functions,
such as a full band gap and a directional band gap; and sensitivity information of band gap characteristics is not needed, and the acoustic
metamaterial optimization design of a band gap of any order can be realized.
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