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Abstract:

This thesis describes an accurate transfer operator for the implementation of multigrid on the
inverse bioelectric field problem. The traditional computational methods that apply to bioelectric
field problems often lead to inaccurate and inefficient solutions due to the ill-posed nature of the
inverse problem.
Multigrid is a computational technique that researchers have effectively applied to a large number
of computational simulations. It has an inherent regularization property and can achieve linear or
near-linear convergence. When applied to the inverse bioelectric field problem, multigrid rapidly
calculates internal bioelectric fields. The ill-posed nature of the inverse problem causes inaccuracies
to infiltrate the multigrid coarse grid correction scheme, significantly challenging this application of
multigrid. The complexity of accurately modeling the body also adds to this level of difficulty. How-
ever, with proper implementation, multigrid’s fast convergence improves the efficiency of solving
this problem.
The research in this thesis examines the accuracy of several methods for determining the transfer
operator that drives the multigrid coarse grid correction. Also included is a proposal for a semi-
coarsening strategy, called multistep, that facilitates accurate coarse grid correction, necessary for
multigrid application to the inverse bioelectric problem. This thesis also contains tests of these
methods on several datasets and a comparison and review of these test results, showing how mul-
tistep yields the greatest accuracy. The final section includes suggestions for an appropriate set of
methods for future inverse bioelectric multigrid implementations.
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