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Data Augmentation on Marginal samples and distribution-
based selection to improve ECG signal classification with deep
learning
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Abstract: One of the most prevalent forms of illnesses, heart problems account for 31% of fatalities among people. Arrhythmias are
irregular heartbeats brought on by a variety of conditions, issues, and diseases. Deep convolutional neural network, or CNN, is now
one of the best techniques and categories for the automated detection and categorization of cardiac arrhythmias. CNN performs best
when given a large number of training instances. However, due to the rarity of illnesses, certain classes in the database have relatively
few samples, which may be made up for by employing efficient data augmentation techniques. In order to select a reliable strategy for
identifying arrhythmias, 3 distinct CNN architectures, and 7 various data augmentation techniques have been examined in this work.
A dispersion controller is introduced as a specific innovation to cover the potential dispersion space of samples happening in the natural
world in order to select a better dispersion of samples created by data augmentation techniques and prevent label transfer. This work
involves choosing the necessary number of artificial samples with the superior choice among 5 distinct distributions after sorting the
artificial samples of the superior data augmentation technique based on the weight and borderline index. The combined amplitude
deviation-scale change data augmentation with 5% intensity, among the 17 pairs of different intensity-data augmentation methods,
among the 3 CNN architectures, the so-called 16-layer architecture, among the 5 selection distributions, Sequential distribution, and
among the data augmentation volumes of 1, 2, 3 and 4 times the majority class, volume 2 has produced the best results during the data
augmentation method. The findings demonstrate that the proposed model has improved classification outcomes in 17 classes of MIT-
BIH imbalanced data, particularly arrhythmias with limited samples while achieving 96.92% accuracy. Other periodic time series data
can be added using the manner that is being demonstrated.
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