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Error Estimation for the Finite Cell Method (FCM)

Setting

The FCM is an embedded domain approach for high order finite elements (pFEM) [1]. As
such, it embeds the physical domain in a simple Cartesian mesh. The original geometry is
recovered at the integration level using adaptive methods, which are easy to implement for
Cartesian grids. Since the FCM utilizes high order FEM technology, it is robust against
geometric distortions and can be very accurate even for non-smooth problems.

An error estimator is a tool able to automatically estimate the
local quality of the discretization and to drive adaptivity: an au-
tomatic refinement process (see, e.g., [2]).

Task

e Extend the current C++ implementation of the error es-
timation in the Finite Element Software AdhoC++ to the
FCM method.

e Analyze the quality and performance of the error estima-
tor on various examples.

e Optimize the current implementation.

e (Investigate additional types of estimators.)

Supervisors

Davide D’Angella, davide.dangella@tum.de
Stefan Kollmannsberger, stefan.kolimannsberger@tum.de
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