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Abstract

Application of an ANFIS Model for Classification of Electrocardiogram Signals

Marjan Nobakht Galehpordsari

According to a recent survey which has been done in the World Health Organization (WHO),
cardiovascular disease causes almost 17.3 million deaths each year globally, ranking No.1 in
the leading causes of mortality. Electrocardiography is commonly used by the physicians in
cardiology since it consist of effective, functioning, simple, non-invasive, and low cost tool to
the diagnosis of cardiovascular disease. An ECG recording is a measure of the activity of the
heart from electrodes placed at specific locations on the torso. According to ECG’s shape and
feature, disease could be diagnosed. Early detection and treatment of the heart diseases can
rescue the patient’s life or prevent permanent damages on tissues of the heart. A correct
diagnosis of a heart disease might require manual inspection of many hours of ECG
heartbeats by expert physicians. This is tedious and time consuming with high possibility of
missing the critical information.This study presents the improvement of detection system
based on normal and arrhythmia electrocardiogram classification. In this study, an ANFIS
(Adaptive Neuro Fuzzy Inference System) model is presented to act as a proper tool for data
classification. The data used in this study is obtained from MIT-BIH normal sinus ECG
database signal and MIT-BIH arrhythmia database signal. The main goal of our approach is to
create an interpretable classifier that provides an acceptable accuracy. In this model, the
feature extraction using DWT (Discrete Wavelet Transform) is obtained. This extraction is
introduced as the input of ANFIS model. In this study, the ANFIS model has been trained
with Quantum Behaved Particle Swarm Optimization (QPSO). Comparison of results show
that the proposed approach is very fast and accurate to improve the classification.

Keywords: ECG Signal, Discrete Wavelet Transform, Adaptive Neuro-Fuzzy Interface
System, Quantum Behaved Particle Swarm.
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One large 5 mm x 5 mm box
represents 0,2 seconds (200 ms) One small 1 mm % 1 mm bloc
1 mV (10 mm high) time and 0.5 mV amplitude. represents 40 ms time and

0.1 mV amplitude

reference pulse

Amplitude

Time
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