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Aims: This research reinvestigates the detection of atrial fibrillation (AF) 

from a recurrent neural network (RNN) perspective, aiming to identify a proper 

RNN architecture to exploit the high-order spectral and temporal features of 

ECG signals for AF detection. 

Methods: Research results 

on AF detection have shown 

that not only the deviation of 

the so-called RR intervals of 

ECG signals but also its tem-

poral variations are critical to 

AF detection. Inspired by this 

observation, we propose to ex-

ploit the high-order spectral and 

temporal features of ECG for 

AF detection with a long short 

term memory (LSTM) model of 

RNN. By having the spectro-

gram of the ECG signals of 

every 12 s as the input, we idenitfy an efficient architecture of LSTM for AF 

detection, both from the model complexity and the convergence of parameter 

training viewpoints as shown in the figure. The proposed model allows us to 

extract both the long-term and short-term characteristics of the spectral content 

of ECG signals, making it an excellent deep learning model for AF detection. 

Results: We tested our LSTM model with ECG data available from the 

MIT-BIH Normal Sinus Rhythm Database, the MIT-BIH AF Database, the 

MIT-BIH Long-Term ECG database, and the Long-Term AF Database. To-

gether with some normal ECG data 

collected in our labs, we have a total 

of 3,140 data segments, divided into 

2,140 training and 1,000 testing data 

segments. The experimental results 

show that the accuracy of AF detec-

tion can reach up to 98.3%, with a 

model of using 30 hidden units. 

Conclusion: We presented an LSTM model for the AF detection using typical 

ECG signal, with an accuracy reaching up to 98.3%. 

 
Training curves for different numbers (N) 

of the hidden units for LSTM  

Results of the AF detection 

 Normal AF 

Accuracy 0.983% 0.983% 

PPV 0.988% 0.978% 

Sensitivity 0.978% 0.988% 

Specificity 0.988% 0.978% 

 


