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ABSTRACT:Architected materials (also known as metamaterials) have become not only a popular
solution for applications that require materials with superior, peculiar or extreme properties, but they
also continue to present challenges for optimization and design across scales: given a combination

of target properties, what structural realization offers exactly those target properties? This inverse
challenge has been tackled by a variety of approaches - from classical topology optimization to
machine learning-based generative design. Here, we will discuss several topical challenges in the
inverse design of architected materials and present approaches for their design. This includes the
multiscale optimization of elastic architected materials, the design of spatially graded metamaterials for
wave guidance based on ray tracing, and the generative design of architected materials by methods of
machine learning. For each example, we demonstrate how theory and simulations have enabled new
design frameworks of architected materials for various applications, and how this field is still offering
many challenges and opportunities.
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