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A Simulation of the Myocardium Activation Process
using the Discrete Event Cell Space Model
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Abstract

The modelling and simulation of the activation process for the heart system is
meaningful to understand special excitatory and conductive system in the heart and
to study cardiac functions because the heart activation conducts through this system.
| This thesis proposes two dimensional cellular automaton{(CA) model for the
activation process of the myocardium and conducted simulation by means of discrete
time and discrete event algorithm. In the model, cells are classified into anatomically
similar characteristic parts of the heart and each of cells has a set of cells with
preassigned properties. Each cell in this model has state vaniables to represent the
state of the cell and has some state transition rules to change values of state
variables executed by state transition function. The state transition rule is simple as
follows. First, the myocardium cell at rest stay in passive state. Second, if any one
of neighborhood cell in the myocardium cell is active state then the state is change
from passive to active state. Third, if cell’s state is an active then automatically go
to the refractory state after activation phase. Four, if cell’s state is refractory then
automatically go to the passive state after refractory phase. These state transition is
processed repeatedly in all cells through the termination of simulation.

Key Words: modeling and simulation, cardiovascular system, cellular automata model, discrete
time system, discrete event system, DEVS
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H( any one of Syt Syrsnysiy 5 ACTIVE |
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return (ACTIVECNT=0) !
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Fig. 9. The specification of discrete time
CAM application to the heart.
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transition function of CENTER CELL
FUNCTION T(s,)
! switch s
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8,=ACTIVE_
if( 8 ==PASSIVE ), where s € {818yt
s.=TRANS;
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8, ~REFRACT
case REFRACT
5,,~PASSIVE
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Fig. 12. Specification of discrete event CAM
for the heart.
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Fig. 15. Activation process in abnormal state(2).
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