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Kalp sisteminin elektrokardiyografi (EKG) sinyalin iiretimine dayali olarak modellenmesi,
yalnizca kalbin davranmisinin ve calisma dongiisiiniin daha iyi anlagilmasina degil, aym
zamanda kalp hastaliginin teshisinde de olduk¢a Onemlidir. Bilgisayar tabanli EKG
simulasyonlariyla, normal veya patolojik durumdaki kalbin elektriksel aktivitelerini gosteren
EKG sinyalleri arasindaki iliskiler anlasilabilmekte ve uzmanlara, hastaligin derecesinin ve
tlranuan belirlenmesine, ilaca dayali tedavi ve ameliyat metodunun belirlenmesine fikir
sunabilmektedir. EKG sinyalinin matematiksel modellemesine dayanan bu ¢aligmada, mevcut
modeller kullanilarak, ¢ikti sinyalinin davranisi gergek elektrokardiyografine benzemesine
calistlmigtir. Calismada, birlestirilmis ve filtrelenmis Van-der Pol osilatorlerine dayali
modellemede, P ve T dalgalarinin genliginin gozle goriilemeyecek derece kiiglik olmasi ve
beklenen sonucun elde edilememesinden dolayr otoregresif modellemenin uygulamasina
gecilmistir. Otoregresif (AR) modelinden elde edilen sinyalin araliklar1 ve pikleri gercek EKG
sinyalinin 6zelliklerine ¢cok uyumlu oldugu goriilmistiir. Otoregresif modelin verimliligine
dayanarak, modelin de yiiksek esnekligi sayesinde ¢ok cesitli aritmiler ve yiiksek dinamikler
olusturulabilmektedir. AR modelin verimliligini degerlendirme gostergeleri olarak da 10
saglikli insanin EKG sinyalleri ile AR modelden iiretilen sinyal arasindaki hatadan elde edilen
“kok ortalama kare hatas1” hesaplanmis ve en 1yi hata oran1 0,00081 elde edilmistir. Calismanin
ikinci kisminda ise, kaydedilmesi, depolamas: ve dijital iletisim aglar {izerinden iletilmesi
esnasinda giiriiltilye maruz kalan EKG sinyalinin incelemesi yapilmistir. Ozellikle sebeke hatti
gurdltisund ortadan kaldirmak icin kullanilan Butterworth frekans filtresi, simulasyonda da
¢ok iyi performans gostermistir. Bu filtrenin degerlendirilme kriteri, en iyi giiriiltii giderme

orani 1021 desibel olan, yiiksek desibelden faydalanan sinyal guralti kriteridir.
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Modeling the heart system based on electrocardiography signal generation not only leads
to a better understanding of the behavior and work cycle of the heart, but it is also
important in diagnosing heart disease. The relationship between ECG signals which
shows the electrical activities of the heart in a normal or pathological condition can be
understood by computer-based ECG simulations and it can help experts to determine the
degree and type of the disease, drug-based treatment and surgical method. Therefore, in
this study, the behavior of the output signal was tried to be similar to real
electrocardiography by developing existing models based on mathematical modeling of
ECG signals. In this study, due to very small amplitude of P and T waves which can not
be seen by eye and the inability to achieve the expected result in the modeling based on
filtered coupled Van-der Pol oscillators, autoregressive modeling has been implemented.
The intervals and peaks of the signal obtained from the autoregressive (AR) model were
found to be close to the characteristics of the real ECG signal. Based on its efficiency,
high dynamics can be created as well as modeling a wide variety of arrhythmias due to
its high flexibility. The "root mean square error” obtained from the error between the
ECG signals of 10 healthy people and the produced signal was calculated as the
evaluation indicators of the proposed methods. The best error rate has been 0.00081. In
the second part of the study, the ECG signal exposed to noise during recording, storage
and transmission over digital communication networks was examined. The Butterworth
frequency filter which is especially used to eliminate the power line noise, has also
performed very well in the simulation. The evaluation criterion for this filter is the signal-
to-noise ratio that has been benefited from high decibels, with best noise removal rate of
1021 decibel.
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