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ABSTRACT

OBJECTIVES

Heart disease is one of the main causes of global death, and
instant diagnosis of this condition is significant for health
improvement. This condition can be classified using the
electrocardiogram (ECG) signal information. Application of
artificial neural network (ANN) as a medical diagnostic
classifier has been suggested by various studies in signal
recognition. Collaboration with the recent advances in
mobile technology for processing and transmission of
medical data where medical feedback can be delivered
promptly. This study presents a method of ECG signal
classification for the patient coming from remote areas
using ANN modeled algorithm used in a smartphone. The
system is composed of monitoring device that accepts ECG
signal from the patient and transmit this signal through a
General Packet Radio Service (GPRS) technology. And a
smartphone that receives and processes the information for
medical ECG classification. Five type of ECG signals obtained
from the selected arrhythmia database were classified with
the sensitivity of 96.67%, specificity of 99.17% and
correctness rate of 98.67% by the proposed method.

 Create a monitoring device for acquisition and
transmission of ECG information from the patient.
 Develop a mobile application as a graphical user
interface (GUI) to display the ECG diagnosis.
 Design an artificial neural network algorithm for
classification of ECG information using the data from the
MIT-BIH (Massachusetts Institute of Technology - Beth
Israel Hospital) Arrhythmia Database.
 Integrate the monitoring device to the mobile application
in the smartphone.
 Provide statistical data analysis on the modeled ANN
algorithm for the accuracy of the developed system for
ECG classification using the data from the MIT-BIH.

METHODOLOGY
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INTRODUCTION

CONCLUSIONS

Heart diseases remain as one of the leading causes of
deaths over the years, not only in the country but also
globally. According to the data recorded by the Department
of Health (DOH) from 2004 to 2009, 21 percent of all deaths
in the country are due to heart diseases. One of these
diseases is arrhythmia, the unusual or abnormal activity of
the heart. The American Heart Association (AHA) stated
that the term “arrhythmia” refers to any change from the
normal sequence of electrical impulses. The electrical
impulses may happen too fast, too slowly, or erratically –
causing the heart to beat too fast, too slowly, or erratically.
A physical diagnostic test used for classifying cardiac
arrhythmia is the application of electrocardiogram. AHA
standards also defined electrocardiogram (ECG) as a test
that measures the electrical activity of the heartbeat. With
each beat, an electrical impulse (or “wave”) travels through
the heart. This wave causes the muscle to squeeze and
pump blood from the heart. By determining the information
present in an ECG data, various forms of cardiac arrhythmias
can be identified. Consequently, ECG serves a vital part in
detecting and classifying irregularities in the rhythm of the
heart rate by calculating the path of electrical output of the
heart. Therefore, the classification of ECG data is of
considerable importance for prevention, treatment and
proper diagnosis of heart conditions.

A monitoring device was created using Arduino Mega 2560,
Olimex EKG/EMG shield, and Gizmo GSM/GPRS module for
the acquisition and transmission of ECG information from
the patient. A mobile application was developed using
Visual Studio 2012 and Telerick RadControls as a graphical
user interface (GUI) to display the ECG diagnosis. An
artificial neural network algorithm was designed using the
Encog library for classification of ECG information using the
data from the MIT-BIH (Massachusetts Institute of
Technology - Beth Israel Hospital) Arrhythmia Database. Five
types of cardiac arrhythmia namely: Type S, Type V, Type F,
Type Q and Type N were used for the basis of classification
following the standard of The Association for the
Advancement of Medical Instrumentation (AAMI). The
monitoring device was integrated to the mobile application
in the smartphone using the GPRS and Microsoft Azure
infrastructure. And based from the statistical data analysis
on the modeled ANN algorithm, the developed system
performed with a sensitivity of 96.67%, specificity of 99.17%
and general correctness rate of 98.67%.
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