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Abstract— Cardiac arrhythmia (CA) is a condition of the heart that
raises the risk of heart failure, stroke, and mortality. A CA can
be quickly detected by an lectrocardiogram (ECG), which analyses
heart’s electrical activity. The primary diagnostic procedure, which
is typically strenuous and ineffective, is the visual examination of
ECG. In this article, a scaled bidirectional long short term memory
(SB-LSTM) prototype is designed for the automatic categorization
of CAs. The conventional Bidirectional long short term memory
(BILSTM) is modified by embedding a scaling layer into it and hence
it can able to categorize the CAs automatically and efficiently. After
the various pre-processing steps, namely denoising, and normal-
ization, the results show that there is an improvement in accuracy
(ACCY). The newly developed prototype is endorsed by popular databases like MIT-BIH atrial fibrillation database
(MITBIHAFDB), Creighton University Ventricular Tachyarrhythmia Database (CUVTDB), and MIT-BIH Malignant Ventricular
Ectopy database (MITBIHVFDB) the physioNet warehouse, We succeeded in achieving an ACCY of 98.60%. Thus, the
technique proposed presents a reliable and accurate procedure for the automatic categorization of CAs.
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I. INTRODUCTION

ELECTROCARDIOGRAM (ECG) be captured by em-
ploying surface electrodes, is an electrical depiction of

heart’s physiological activity [1]. ECGs contain a variety
of significant waves, including P, QRS, and T, as well as
additional physiologically significant parts. Atrial depolariza-
tion is depicted by the P-wave, ventricular depolarization is
depicted by the QRS, and ventricular repolarization is shown
by the T-wave [2]. Each element of the ECG has properties
that are connected to how each heart chamber works. As a
result, modifications in the anatomy of these parts may be
used to indicate the existence of cardiac defects in the heart
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[3]. For reliable and prompt Cardiovascular diseases (CVD)
assessment, protracted ECG investigation is required to assess
the existence of CA [4]. Time-consuming and frustrating,
qualitative ECG analysis and CVD detection by a cardiologist
may compromise accuracy [5]. Automation in the identifi-
cation of CAs may minimize the cardiologist’s work in the
diagnosis process by increasing accuracy. Despite the several
approaches for categorizing CA beats that have been put
out, there is still room for cutting-edge artificial intelligence-
powered frameworks that would enable quick, accurate, and
robust automatic categorization.

A CA is a disruption in the heart’s rhythm that causes
the cardiovascular system to malfunction. A disruption in
electrical conduction occurs all through the heart as a result
of the heart’s dysfunction [6]. A variety of arrhythmias could
develop as a result of poor electrical conduction all through
the heart. The three most severe arrhythmias that can occur
in the cardiovascular system are atrial fibrillation (AFBN),
ventricular fibrillation (VFBN), and ventricular tachycardia
(VTA). With a prevalence of 2.3% of the adult population,
AFBN is a frequent arrhythmia. It substantially impairs pa-
tients’ ability to live a normal life and also brings on a
number of problems, including thrombosis and stroke [7]. 2.3
million Americans and even more than 6.4 million Europeans,
according to World Health Organization (WHO) data, are
estimated to have AFBN. In the upcoming decades, it is
anticipated that the number of AFBN populations would
double or perhaps increase [7]–[9]. The elevated resting heart
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