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jh200036 High resolution simulation of cardiac electrophysiology on realistic whole-heart geometries

hEME REXFE

Background
Al Governing equations & numerical scheme

« Coordinated electrical activities in the heart
rely on proper calcium handling at the cellular
and subcellular levels.

+ Many questions about cardiac
electrophysiology remain unanswered.

+ We need advances in the realism of
mathematical models and simulation
resolutions.

+ These require developing simulators of

electrophysiology that can effectively use

modern supercomputers to do “in-silico” -/

experiments. OVim — hon EI v (DV Vm)

« The irregular 3D domain is discretized by an unstructured tetrahedral mesh.
* There already exists a simulator based on explicit time integration:
* A 2M-order finite volume method is used to discretize the PDE part;
+ The ODE part is also solved explicitly.
* The simulator’s efficiency and parallel scalability need an extensive study for
improvements.

* The 3D solution domain, of an irregular shape,
represents an entire heart.
*+  The mathematical model consists of two parts:
* The PDE part is a diffusion equation with
variable conductivity properties;
* The ODE part determines /,, based on a

system of nonlinear ODEs modeling a set of
state variables inside each cell.
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jh200043 Development of Fast Surrogate for Approximating Large-scale 3D Blood Flow Simulation
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