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Detecting premature ventricular contractions in ECG signals with empirical wavelet transform-
based algorithm

WU Yiman
School of Medical Imaging, Jangsu Vocational College of Medicine, Yancheng 224000, China

Abstract: In view of the problems in the detection of premature ventricular contractions in electrocardiogram (ECG) signals,
empirical wavelet transform is proposed to achieve the adaptive decomposition of ECG signals. According to the time-frequency
energy variation characteristics of ECG signals, a low-complexity method is propose to obtain the characteristics of frequency-
domain cumulative energy, and the characteristic differences between premature ventricular contractions and normal ECG signals
are analyzed. Finally, back-propagation neural network is used to perform training and detection test on MIT-BIH ECG database.
The results show that the characteristic extraction based on empirical wavelet transform avoids the detection process of QRS
complexes in the traditional time-domain characteristic extraction and reduces the effects of other interference factors on the
diagnosis results, with a high classification accuracy and good robustness. The overall sensitivity and positive detection rate of
the proposed method reach 96.55% and 97.73%, respectively.
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Fig.1 Time—domain waveforms of premature ventricular contractions
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Fig.2 EWT decomposition results of premature ventricular contractions

EWT: Empirical wavelet transform
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Tab.1 Results of the proposed algorithm for detecting premature ventricular contractions

Total number Number of premature

Positive detection

Data of heartbeats ventricular contractions ® P N Sensitivity/% rate/%
116 2412 109 106 2 3 97.25 98.15
201 1963 198 192 4 6 96.97 97.96
205 2656 71 69 0 2 97.18 100.00
221 2427 396 382 10 14 96.46 97.45
223 2 605 473 455 12 18 96.19 97.43
Total 12 063 1247 1204 28 43 96.55 97.73

TP: Number of heartbeats which were correctly detected; FP: Number of heartbeats which were incorrectly detected; FN: Number

of heartbeats which were missed
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Tab.2 Results of premature ventricular contraction detection in literature [17]

Total number Number of premature

Positive detection

Pata of heartbeats ventricular contractions ® P N Sensitivity/% rate/%
116 2412 109 105 3 4 96.33 97.22
201 1963 198 190 6 8 95.96 96.94
205 2656 71 70 1 1 98.59 98.59
221 2427 396 371 16 25 93.69 95.87
223 2 605 473 442 18 31 93.45 96.09
Total 12 063 1247 1178 44 69 94.47 96.40
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