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Cellular Automata
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e FEach cell changes state based
on specific rules, usually
determined by the states of
neighboring cells.




Research Task

Develop a cellular automata model to
study the propagation of electrical waves
in the heart, and use the model to
explore cardiac arrhythmias and possible
control algorithms to eliminate
arrhythmias.

Through this model, we can simulate what an electrical wave
looks like as it 1is propagated through the heart.



Research Steps
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Explicitly write out the Mathematica simulation provided
in an easy-to-understand fashion. Separate out variables
and equations.

Use MATLAB to recreate the Mathematica simulation.
Translate MATLAB code 1into C.

GPU implementation.

Implement various control mechanisms to remedy
arrhythmias.



Diagrams
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e Initial wave form

o f(A,t) = e T / (c+e™/T)
T(A) = A/ (In(0.9) - 1n(0.1*c))
f(t) — e—t/9.7025/ (@.Ol+e_t/9'7025)
T(66) = 9.7025
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Normal Conduction
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Cardiac Arrhythmias
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