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Computational Homogenization is a well-known multi-scale method to solve a macroscopic equi-
librium problem, based on the underlying micro-scale equilibrium of heterogeneous material vol-
ume elements. The method is by now widely established and used for a variety of problems and
materials. The approach consists in the solution of two nested boundary value problems, one at
each scale. The equilibrium of representative volume elements is solved in selected macroscopic
integration points. As a result, the method is computationally very expensive, both in terms of
memory usage and CPU time. This seriously compromises its applicability to large problems.
The algorithmic structure of the two-scale problem, and the solution of the micro-scale boundary
value problems can be naturally exploited in a model reduction scheme [1].

This contribution proposes a novel method to accurately and efficiently reduce a microstructural
mechanical model, as used in computational homogenization, using a wavelet based discretisa-
tion [2, 3]. The model enriches a standard Reduced Order Modelling (ROM) approach with a
wavelet representation. Although the ROM approach reduces the dimensionality of the system
of equations, the computational complexity of the integration of the weak form remains prob-
lematic. Using a sparse wavelet representation of the required integrands, the computational
cost of the assembly of the system of equations is reduced significantly. This Wavelet-Reduced
Order Model (W-ROM) is applied to the mechanical equilibrium of a microstructural volume
element. The efficiency of the method in the computational homogenization setting is discussed
and differences with existing hyper-reduction techniques are highlighted. Illustrative examples
in 1D and 2D are presented.
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