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Ideal Wall Mosaics

Kulcsszavak: geometria, mozaik, becslés, fal
Masonry structures are among the oldest human constructions, serving as archetypes of assembled objects. The pattern formed by the joints of masonry blocks is called a wall mosaic.
My goal is to deduce the mechanical properties of a wall from the geometric characteristics of the wall mosaic. To do this, I use the mean field theory of convex mosaics [1], which is based on two fundamental variables: the average degrees of nodes and cells ( [image: ]*, [image: ] *), and their ratio ([image: ] ), known as cell density.
One benefit of this theory is that it reveals new connections based on the position of walls on the symbolic plane ([image: ]*, [image: ]*). In previous research [2], I showed that cell density can be regarded as a generalization of bonding, as stable walls have high cell density (ρ≈2), similar to natural crack patterns [3]. Another advantage of the theory is that it describes the geometric evolution of walls [3], potentially modelling the masonry process. Constructing this model could explain both the high cell density in walls and their link to crack patterns.
Applying this evolutionary model presents two challenges: first, finding the differential equation describing the masonry process, which is outside the scope of this paper; and second, adapting the theory to finite mosaics, as it originally applies to infinite ones. My objective is to address the latter challenge by estimating the parameters of an ideal, infinite mosaic based on finite datasets. I re-formulate the equations from [1] into a symmetric system, which serves as the set of fundamental equation for planar convex mosaics.
These equations help to manage uncertainties in the input data and provide five estimates for the parameters of the ideal mosaic. I introduce the concept of combinatorial uncertainty, defined by the variance of these five estimates. If this uncertainty is low, the ideal mosaic can be accurately estimated, allowing the evolutionary theory to be applied; otherwise, the input data must be re-evaluated.
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