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Abstract

This study presents a deep learning system for the simultaneous detection of two cardiac arrhythmias: Premature
Ventricular Contractions (PVCs) and Premature Atrial Contractions (PACs). Our approach employs specialized
ResNet-inspired 1D-CNN architectures, in which separate expert models are trained for the detection of each
specific arrhythmia type. This ensemble-based strategy allows each network to learn distinctive features
associated with its target class. The proposed system was trained on the iCentiallk dataset and evaluated on data
collected from multiple databases. The data preprocessing pipeline includes heartbeat segmentation, resampling
to a uniform frequency of 250 Hz, and Z-score normalization. To address class imbalance, a class-weighted loss
function is employed. Our proposed model for PVVC detection achieves a recall of 95.53% and an F1-score of
90.37% on the test set. The corresponding expert model for PAC detection achieves a recall of 98.00% and an
F1-score of 90.13%. The overall accuracy of the proposed framework is reported as 96.11%.

Keywords: Electrocardiogram, Deep Learning, Cardiac arrhythmia, Convolutional Neural Networks,
ResNet, iCentiallk database, Holter.
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