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                                     Abstract
We apply POD-DEIM model order reduction to a 0D/1D model used to simulate the propagation of action potentials through the myocardium or along skeletal muscle fibers. This corresponding system of ODEs (reaction) and PDEs (diffusion) is called the monodomain equation. 0D sets of ODEs describing the ionic currents flowing across the cell membrane are coupled along muscle fibers through a 1D diffusion process for the transmembrane potential. Due to the strong coupling of the transmembrane potential and other state variables describing the behavior of the membrane, a total reduction strategy including all degrees of freedom turns out to be more efficient than a reduction of only the transmembrane potential. The total reduction approach is four orders of magnitude more accurate than partial reduction and shows a faster convergence in the number of POD modes with respect to the mesh refinement. A speedup of 2.7 is achieved for a 1D mesh with 320 nodes. Considering the DEIM approximation in combination with the total reduction, the nonlinear functions corresponding to the ionic state variables are also approximated in addition to the nonlinear ionic current in the monodomain equation. We observe that the same number of DEIM interpolation points as the number of POD modes is the optimal choice regarding stability, accuracy and runtime for the current POD-DEIM approach.
Keywords
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	Proper orthogonal decomposition (POD)
	Discrete empirical interpolation method (DEIM)
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                             Notes
	1.Snapshots may be subsequent time steps or only a selection of time steps. In general, snapshots may be based on parameters independent of time. Therefore, we do not use parenthesis for the superscripts denoting the snapshots as we do for time step data.


	2.http://www.ians.uni-stuttgart.de/MoRePaS/software/kermor/.
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