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Research Progress of Virtual Physiological Heart
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Abstract Heart disease is one of the main killers to human being’s life and health. Virtual physiological
heart modeling is a new method for scientists to study the mechanism of heart diseases and evaluate effects
of drug. Based on the powerful computing power of the computer, a virtual physiological heart model can
simulate the function of the heart from multiple scales, and finally improve the efficiency, transparency and
repeatability of scientific experiments. Besides, a virtual physiological heart model can provide a new path
for the research of cardiac science. In this paper, the authors systematically analyze the main challenges,
application and future development of multi-scale virtual heart modeling, and comprehensively introduce the
five directions: anatomical structure modeling, multi-scale physiological function modeling, multimodal
physiological function modeling, multi-specie physiological function modeling, high-performance computing
and visualization, and individualized modeling. Finally, the authors discuss several important development

directions of virtual physiological heart modeling in the next 5~10 years.

Keywords virtual physiological heart; anatomical structure; electrophysiology; simulation; modeling;

multiscale; multimodality; multispecies
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