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Abstract
Proposed as a visual alternative to proving theorems in mathematical logic in 1961, Wang tilings have found
applications ranging from computer graphics to DNA-based self-assembly and computing. In this
contribution, we discuss the use of Wang tilings to design and optimize architectured non-periodic
(meta)materials and structures.
The talk splits into four parts. The first part addresses the tiling concept in its most straightforward
installment, employing a single tile, possibly rotated by 90 degrees, that allows assembling auxetic or nonauxetic structures.
In the second part, we show that the elementary scenario naturally extends to the framework of vertexbased Wang tilings and demonstrate its use in the design of a soft porous metamaterial with a non-periodic
structure. Here, the emphasis is on the inherent modularity of this concept and its potential for scalable
robot-assisted manufacturing.
The third part of the talk is devoted to developing a two-level optimization tool to simultaneously optimize
the geometry of tiles and their placement in the structure. In particular, we focus on the problem of the
minimum-compliance design of modular truss structures, for which we demonstrate the performance gains
and losses relative to uniform and non-modular designs, respectively. Moreover, we outline how these
procedures extend to the optimal design of continuum bodies.
The concluding part introduces pilot experiments on magneto-mechanical tiles capable of centimeter-scale
self-assembly of checkerboard patterns. We demonstrate that the platform allows for error-less assembly of
the target pattern with robust error recovery while employing purely mechanical excitation and passive tiles.
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