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An a posteriori error estimator for a 2D multiscale method for elliptic problems on lay-
ered domains is developed. The estimator is based on flux reconstruction techniques,
also known as the hypercircle method or equilibration. The main idea is to use classical
reconstruction techniques for the mean value function and adding terms corresponding
to the fine structure afterward. Finding efficient correctors which give an accurate result
but are still cheap to compute is a quite involved process and is demonstrated for an
elliptic model equation.

The second challenge is the efficient evaluation of the error estimator, which requires
integration over the fine structured domain. In order to overcome this problem, a mod-
ification of approximate integration techniques dating back to Filon is developed and
implemented.
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