
ABSTRACT

Over the past fifty years, the ECG (Electrocardiogram) devices were

widely used in hospitals and primary health centers to manipulate the

heart’s electrical activity. The ECG devices are considered as ones of the

most important devices in health care. One of the principle goals of this

study is to get some means for calibrating, testing, and maintains ECG

devices. The analog ECG devices are targeted here because they form the

majority of available devices in use. Also it was aimed to automatically

diagnose some of the heart diseases depending on the ECG characteristics,

as an aid to the medical team.

In the first part of this thesis, simulation of an analog ECG machine

is implemented. This simulator is built using two major sections, the first

one is used to make the electrodes signal suitable to be used by MATLAB,

formed from an instrumentation amplifier and a data acquisition card. The

second part is the Simscape MATLAB library performing the signal

filtering and amplifying. The chosen ECG circuitry is got from an ECG

training kit, but it can be modified as needed. This simulator shows same

ECG signal as got by the kit with ability to note the signals at different

stages of the simulator.

In the second part of this thesis, an automated ECG interpretation

system is developed for the detection and diagnosis of cardiac arrhythmia

of four types. The system is implemented under the MATLAB

environment, being applied on a set of 46 ECG records with duration of 30

minutes for each one, these records are taken from the online MIT-BIH

database. ECG signal segmentation, by using Wavelet transform, is used

for generating the features for each heartbeat. Using this concept alongside

with Principal Component Analysis (PCA) for features reduction and

Support Vector Machine (SVM) for classification, the proposed system



successfully achieves diagnosis accuracy of 97.5% for LBBB, 97.0% for

RBBB, 94.5% for PVC, 99.0% for paced beat, and 95.0% for the normal

beat.




