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= Abstract=

A Simulation Study on Cardiac Activation Process Using the Three
Dimensional Ventricular Model

Kyoung Joung Lee*, Gum Soo Park**, and Hyng Ro Yun*

The cardiac activation process using three dimensional ventricular model is simulated. To study

this theme, we constructed a cardiac ventricular model and simulated the cardiac activation process

using the action potential duration and the activation time. The cardiac ventricular model is generat-

ed by the logical combination of the elliptic equations. The action potential duration could be ob-

tained from the fact that it is linearly distributed between model cells. The cardiac activation process

was simulated by the law of “all~or-none’

". Based on the activation time and the action potential du-

ration the cardiac potential at the arbitrary time after the activation of the model cell was computed.

To test the validity of model, the comparison of the results of model simulation with the physiolagical

data was performed. In conclusion, this model shows the simular results which is comparable to the

real conduction of the cardiac excitalion.
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longest action potential = 240 msec
shortest action potential = 120 msec

- 3333333————=———-
—————————————— 333333333333-——=——
—————————— 444443333333333333-———~
—mme————444444444333333333333———~
-——1—w344444444444333333333333--—
———2-3444444444444444444333333———
w—=9433444-444444444444444333333=~
——=3344---44444444————~ 44433333--
==3334=-—-44444444~=———— 44333333-
w=333em=—b444444———==———m 4333333-

—3333-——=4444444-————==—— 3333332~
——333-———4444444~—————=—— 3333332-
—-3333---44444444-——-——~ 33333322-
—==3333---44444443-———- 33333332-—
-==333333-444443333333333333322-~
----- 3333333333333333333333322-—-
-——-L-=333333333333333333332222-—-
—we=———=333333333333333322222-—~~
————————— 333333333222222222~—~—-
———————————— 332222222222=-~—==—

‘ 2222222@~——~—=———

(a)
33 3 3549 A&7k B2

longest action potential = 240 msec
shortest action potential = 120 msec

-1l1l--——- 2222222-—=—=—==- 111l110-
~ll2--—-- 2222222--=—=—=-- 2211111~
-222-=-== 3333333-—==-———- 2222211~
-222---—- 3333333-———————- 2222222-
-223-——-- 3333333=—m———=—— 3332222~
-333—==-~- 4444444 —————~~== 3333322~
-333-——— 4444444-—————~—— 4333333~
——344-===4444444———=~r~—= 4443333~
—=444-=—-5555558=~——==~—— 4444433~
——444w——= 555555———w—mn—— 554444--
=~4455-——-555555-—————~~= 555444——
~==555-——-666666-—————~—— 555554--
———5556--—666666———wwr—~—— 665555-—
===5566—===07666—————==~—= 66655~—~
—m==6666-——=77777=—————~—— 66665~——
————66677==777777—==——~= 776666~——
————— 6777=~~=87777————=~=77766=~-~
—————— 7778~=-88887-————~=87776-——~
------ 77888-888887-———~887776—~—-
——————— 78888-88888~~-—~88877--~-——
———————— 88899988888---98887———~--
————————— 889998888888988887~——~——
—————————— 8999388788888887————~=~~
——————————— 88888878888888~———————
———————————— 888887778887 ————=-——=
y = 13

Fig.'3 A distribution of the action potential duration
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shortest excit_1 = 0 nsec
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