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The cardiovascular system has multi-scale characteristics in time and space, in which the micro

mechanism determines the micro structure and ultimately affects the macro function. At present, research

on the cardiovascular system has made certain progress of various scales, but the integration and application

of various dimensions is still in its infancy. Combining molecular biology and cell biology technology,
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testing technology, and computer modeling technology, integrating experimental data at different scales can
better understand cardiovascular physiology and pathological features. This research model has been
applied in the research of cardiac calcium signals, heart and blood vessel remodeling, hemodynamics,
myocardial mechanics. It provides new ideas and new ways for the research of related mechanisms, and is
expected to be at the molecular to physiological level. The virtual simulation of the cardiovascular system,
so as to provide new methods and new standards for specific cardiovascular disease diagnosis, surgical plan

design, non-invasive precision diagnosis, predictive evaluation.
Keywords cardiovascular biomechanics; hemodynamics; myocardial mechanics; multi-scale modeling
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