Institute of Biomedical Engineering

Master Thesis/ Diplomarbeit
„A Wavefront-Based Approach to Non-Invasive
Reconstruction of Myocardial Activation“
Motivation
The visualization of cardiac muscle excitation from ECG measurements (ECG
Imaging) is a problem of great clinical relevance that is mathematically ill-posed. It can
only be solved by introducing a-priori knowledge on the reconstructed sources into the
solution (regularization).
Traditional regularization methods are mostly unsatisfying since they are based on the
assumption that the electric sources have a smooth distribution. It is, however, wellknown that cardiac potentials have sharp edges in both time and space. These edges
can be interpreted as activation wavefronts, which are known to occur shortly before a
muscle contracts.
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Reconstructing such wavefronts instead of potential distributions means a reduction of
dimensions. This makes the imaging problem less ill-posed. In approaches by van
Oosterom and Huiskamp wavefronts of intracellular action potentials (TMVs) have
been reconstructed. This thesis will focus on imaging wavefront-based models of
TMVs in line with an approach that has recently been published by Brooks for
epicardial potentials (EPs).
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Discussion and Outlook

The results show the feasibility of the described method to
econstruct excitation origins in the human ventricles from
a simulation-based body surface potential map. The accuacy of the method is sufficient for a coarse localization of
he sinus node. However, further efforts have to be made to
mprove the accuracy. For a development of advanced methMontag, 25. Oktober 2010
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