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Implementation and Evaluation of Abnormal ECG Detection Algorithm
Using DTW Minimum Accumulation Distance
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Abstract

Recently the convergence of healthcare technology is used for daily life healthcare monitoring. Cardiac arthythmia is presented by the
state of the heart irregularity. Abnormal heart's electrical signal pathway or heart's tissue disorder could be the cause of cardiac
arrhythmia. Fatal arrhythmia could put patient's life at risk. Therefore arrhythmia detection is very important. Previous studies on the
detection of arrhythmia in various ECG analysis and classification methods had been carried out. In this paper, an ECG signal processing
techniques to detect abnormal ECG based on DTW minimum accumulation distance through the template matching for normalized data
and variable threshold method for ECG R-peak detection. Signal processing techniques able to determine the occurrence of normal ECG
and abnormal ECG. Abnormal ECG detection algorithm using DTW minimum accumulation distance method is performed using MIT-
BIH database for performance evaluation. Experiment result shows the average percentage accuracy of using the propose method for R-

peak detection is 99.63 % and abnormal detection is 99.60 %.

Keywords : ECG(electrocardiogram), Arrhythmia, DTW(dynamic time warping), Template Matching
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Fig. 1. The block diagram of signal processing.
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Fig. 2. The template matching method for ECG signal
normalization.
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Fig. 3. Example of DTW for abnormal ECG detection.
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Fig. 4. Example of DTW of normal and abnormal ECG.
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Fig. 5. Result of MIT/BIH arrhythmia database record 100 ECG
signal normalization using template matching.
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Fig. 6. Result of peak detection using variable threshold in MIT/BIH
arrhythmia database 100 record.
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Table 1. Result of ECG peak and abnormality detection

MIT MIT/BIH Our Method | _ Péak | Abnormal
/BIH Detection | Detection
’ Accuracy | Accuracy
Record|peak| Arrhythmia | Peak | Abnormal (%) (%)
105 | 405 12 404 12 99.75 100.00
109 | 425 6 425 5 100.00 99.76
116 | 384 11 383 11 99.74 100.00
119 | 246 80 245 79 99.59 99.59
202 | 261 4 259 5 99.24 99.62
214 | 339 44 338 41 99.71 99.12
221 | 327 80 325 77 99.39 99.09
Average 99.63 99.60
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