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Abnormal heartbeat detection based on shape and interval deformation for amhythmia reading
SeungMin Lee' - Kil-Houm Park "
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Abstract: The abnormal heartbeat caused by the occurrence of arrhythmia greatly affects arrhythmia reading, so abnormal
heartbeat detection is very important. In this paper, we propose an abnormal heartbeat detection method based on the shape
and interval deformation of the QRS complex. The shape deformation is represented by the changes of amplitude and kurtosis
in R-peak of QRS complex, and the interval deformation is represented by the change of interval between QRS complexes.
The distribution of the amplitude and the kurtosis in R-peak and the interval between QRS complexes follow the normal dis-
tribution in the normal ECG signal, but do not in the arrhythmia ECG. On the basis of this, we propose an abnormal heart-
beat detection method using the median and the median absolute deviation of the each features. For the performance evalua-
tion of the proposed method, MIT-BIH ADB which is a representative arrhythmia database was used. Through experiments of
the proposed method, the non-detection rate of abnormal heartbeat was 0% and the over-detection rate of normal heartbeat
was 1.78% on average. Therefore, it was confirmed that heartbeat data for arrhythmia reading was minimized through the
proposed method.
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Figure 1: An example of ECG signal
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Figure 2: Examples of ECG arrhythmia signal, (a) abnormal
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Table 1: Comparison detection results for 114m record

Total|Abnormal|Detected
beat| beat beat

FNR
(o)

FPR
(0)

Method TP | TN | FP | FN
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Table 2: Comparison detection results for 209m record
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Table 3: Comparison detection results for 119m record

Total |Abnormal|Detected FNR |FPR
Method | o H bt | TP TN [ FP|FN o |
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