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Atrial Fibrillation Pattern Analysis based on Symbolization and Information Entropy
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ABSTRACT

Atrial fibrillation (AF) is the most common arrhythmia encountered in clinical practice, and its risk increases with age. Conventionally, the
way of detecting AF was the timefrequency domain analysis of RR variability. However, the detection of ECG signal is difficult because of
the low amplitude of the P wave and the corruption by the noise. Also, the time-frequency domain analysis of RR variability has disadvantage
to get the details of irregular RR interval rhythm. In this study, we describe an atrial fibrillation pattern analysis based on symbolization and
information entropy. We transformed RR interval data into symbolic sequence through differential partition, analyzed RR interval pattern,
quantified the complexity through Shannon entropy and detected atrial fibrillation. The detection algorithm was tested using the threshold
between 10ms and 100ms on two databases, namely the MIT-BIH Atrial Fibrillation Database.
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010 920.47 1111.94 0.34
001 855.35 875.94 0.38
110 475.47 402.18 0.22
011 475.71 402.24 0.22
101 540.71 638.24 0.28
111 265.76 120.71 0.45
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Table. 2 Normal vs AF through quad differential partition
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002 0.12 0 0
111 265.8 120.8 0.55
112 475.6 402.2 0.154
120 0.12 0 0
121 540.7 638.4 0.2
122 855.4 876.1 0.01
202 0.12 0 0
211 475.7 402.3 0.15
212 920.5 1112 0.21
221 855.5 876.2 0.02
222 1018 953 0.16
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