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Abstract:

With the rapid development of metamaterials in electromagnetics, mechanics, and
thermodynamics, their application has expanded beyond device-specific design. By
carefully engineering microstructural units, we can effectively control the overall
performance of functional materials. This research introduces machine learning approaches
into metamaterial design, exploring their significant potential in vibration isolation, acoustic
mechanical metamaterials and mechanical neural network metamaterials. We establish a
modular design concept for mechanical metamaterials, using machine learning to
automatically search for optimal unit combinations, thus realizing intelligent design of
mechanical metamaterials. This research enables engineers to flexibly set target
performance according to specific application scenarios and automatically identify optimal

metamaterial structures.
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