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The asymptotic homogenization method is often used in multiscale analysis of periodic
structures instead of conducting a full field heterogeneous analysis, in order to achieve
computational feasibility and efficiency. A modeling error [1] is therefore induced due to
the difference between the relocalized model and a direct numerical simulation of the het-
erogeneous problem. We propose to estimate this error based on the difference between
the solution of the classical first-order relocalization problem and solutions of higher-
order relocalization problems [2] with boundary layer effect corrections [3] (up to the
third-order). The proposed estimator enables the detection of regions where the compu-
tational model needs to be expressed on the microscopic scale instead of the macroscopic
one. The competition between discretization and modeling errors will be also investi-
gated, with the objective of deriving an estimator able to steer both adaptive modeling
and mesh refinement. Initially investigated on simple academic problems, the present
work will especially focus on the extension of the procedure in order to process use cases
with increasing complexity. The efficiency of the approach will be assessed by means of
numerical examples in the context of composite structures.
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