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Abstract

In recent decades, the automated detection of cardiac arrhythmias from electrocardiogram (ECG)
signals has been extensively investigated. Continuous development and improvement of open-
access ECG databases, such as the MIT-BIH Arrhythmia Database and the SLPDB database, have
significantly facilitated heartbeat-level analysis using ECG signals. Numerous approaches have
been proposed to classify heartbeats into the five standard classes defined by the Association for
the Advancement of Medical Instrumentation (AAMI). These classes include Normal beats (N),
Supraventricular Ectopic Beats (SVEB), Ventricular Ectopic Beats (VEB), Fusion beats (F), and
Unknown beats (Q), which enable the differentiation of various heartbeat waveform

morphologies .In the proposed approach of this study, initial preprocessing steps are first applied

to the ECG signals. After data normalization, the Bat Optimization Algorithm is employed for
dimensionality reduction, as well as for the selection and extraction of key features relevant to
cardiac arrhythmia detection. Subsequently, for accurate and final classification, a convolutional
neural network—based classifier utilizing the InceptionNet architecture is implemented as a deep
learning technique. Finally, in the simulation stage, established evaluation metrics are used to
validate the proposed approach and to compare its performance with that of previously reported
studies.
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2. Matrix laboratory (MATLAB)
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1. feature extraction
2. gradient filter
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