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Abstract
Heart is an important organ to work as a pump to control the blood circulation system. Three viewpoints should be made to understand the global function of heart: electrical, mechanical contraction of myocardial muscle, and blood fluid dynamics. In this talk, I will mainly focus on the electrical part. Note that heart is a very complex organ with multiscale phenomena, from microscopic single channel (or cell) ionic currents and the induced action potentials, the mesoscopic electrical potential wave patterns (plane, target, or reentry waves …), to the macroscopic properties such as ECG. 

To explore the rich phenomena of heart, some useful mathematical tools will be introduced, for example, the continuous model (bidomain or monodomain model) and the discrete model (Cellular Automata). In particular, the new generation Cellular Automata models are plausive. Besides the advantage of huge reduction of computational cost, the traditional shortcomings of CA model (Greenberg-Hastings rule) have been overcome; some important effects have been included in the CA model, such as conduction anisotropy, curvature-velocity relation, cell density heterogeneity, and the restitution properties (dispersion relation) of heart tissue. 

Finally I will report the progress of our team on the computation of ECG and the efforts on the buildup of parallel computation environment.
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