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Abstract

Background: Atrial fibrillation (AF) is the most common cardiac arrhythmia. The incidence of
AF increases with age, causing high risks of stroke and increased morbidity and mortality.
Efficient and accurate diagnosis of AF based on the ECG is valuable in clinical settings and
remains challenging. In this paper, we proposed a novel method with high reliability and
accuracy for AF detection via deep learning.

Method: The short-term Fourier transform (STFT) and stationary wavelet transform (SWT)
were used to analyze ECG segments to obtain two-dimensional (2-D) matrix input suitable
for deep convolutional neural networks. Then, two different deep convolutional neural
network models corresponding to STFT output and SWT output were developed. Our new
method did not require detection of P or R peaks, nor feature designs for classification, in
contrast to existing algorithms. Finally, the performances of the two models were evaluated
and compared with those of existing algorithms.

Results: Our proposed method demonstrated favorable performances on ECG segments as
short as five seconds. The deep convolutional neural network using input generated by
STFT, presented a sensitivity of 98.34%, specificity of 98.24% and accuracy of 98.29%. For
the deep convolutional neural network using input generated by SWT, a sensitivity of
98.79%, specificity of 97.87% and accuracy of 98.63% was achieved.

Conclusion.: The proposed method using deep convolutional neural networks shows high

sensitivity, specificity and accuracy, and, therefore, is a valuable tool for AF detection.
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