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Abstract
In this paper, the effects of the aging and systole of heart on the dynamics of spiral wave are studied by using the Greenberg-

Hasting cellular automaton model. In this model the neighbor radius and the excitation threshold are increased in order to simulate the

aging of heart, and the neighbor radius is changed alternately to simulate heart systole and diastole. The results show that the aging of

heart can induce some influences on spiral wave, such as make spiral wave meandering, and even cause spiral wave to disappear; in
addition, it can shorten the wavelength and keep period fixed, and also elongate the wavelength and increase the period of spiral wave.

If the aging and the regular systole of heart take place at the same time, we observe some phenomena, such as different spiral wave

patterns, the spiral wave breakup and disappearance. We also obtain the probabilities of heart failure, ventricular fibrillation and death.

These results are essentially consistent with the results of relevant epidemiological survey.
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