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Abstract: 
Heart disease is the leading cause of death and the number one health issue in the U.S. with an 
estimated 80 million Americans currently having one or more types of heart disease. The exact 
mechanisms of several types of heart’s electrical disorders, called arrhythmias, are poorly 
understood, mainly due to inherent limitations of clinical and experimental methods in teasing 
out various contributing factors in these complex diseases. However, numerical modeling has 
the potential to provide vital insights into the underlying mechanisms of arrhythmias. This talk 
provides an overview of mathematical modeling of heart’s electrical activity and how it can be 
used to study various heart disorders. Electrophysiologically and anatomically detailed 
computer models of heart were developed at various levels of integration, namely, single-cell, 
2-dimensional tissue and 3-dimensional heart geometry. These predictive models can also be 
used as an assistive tool in clinical diagnosis of arrhythmias and designing patient-specific drug 
therapy. Recent advances in sensing systems and biological data acquisition devices for 
collecting the electrophysiological data from microscopic heart cells and methods of 
incorporating the data into predictive computer models will also be presented. 
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