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PVC Detection Based on the Distortion of QRS Complex
on ECG Signal
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ABSTRACT

In arrhythmia ECG signal, abnormal beat that has various abnormal shape depending on the generation site
and conduction disorders is included and it is very important to diagnose heart disease such as arrhythmia. In
this paper, we propose a PVC abnormal beat detection algorithm associated with ventricular disease. The PVC
abnormal beat is characterized by distortion of the QRS complex occurs among the components of the ECG
signal. Therefore it is possible to detect PVC abnormal beat according to the degree of distortion of the QRS
complex. First, quantify the distortion of the QRS complex by using the potential of the R-peak, kurtosis and
period. By using the mean and standard deviation, PVC abnormal beat is detected depending on the degree of
distortion from the normal beat. The proposed algorithm can detect the average over 98% of the AAMI-V class

type abnormal beat associated with ventricular disease in MIT-BIH arrhythmia database.
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Table 1. Result of adaptive PVC abnormal beat detection
method.

R;Td T}‘;:’tl ﬁﬂg De;:;:e’d TP | IN | FP | FN (S%e) (1;;)
beat type ‘V’
106 [2026] 520 454 | 379 |1431| 75 | 141 |72.88/89.34
19 [1086] 444 444 | 444 [1542] o | o | 100 100
200 |2600| 826 835 | 812 |1751| 23 | 14 |98.31/98.58
201 |1962| 198 308 | 198 | 1654 110| 0 | 100 [94.39
210 |2649| 195 285 | 179 | 2348| 106 | 16 |91.79|95.39
213 [3250| 220 505 | 218 |2723| 307 | 2 [99.09/90.49
214 |2061| 256 258 | 189 |1936| 69 | 67 |73.83/93.98
215 |3362| 164 193 | 1603165 33 | 4 |97.56/98.90
201 |2426| 396 428 | 395 [1997| 33 | 1 [99.75/98.60
208 |2052| 362 380 | 349 |1659| 31 | 13 |96.41/97.86
233 |3078| 831 854 | 741 |2134] 113 | 90 [89.17/93.40
Average| 2514 | 401 451 | 360 |2031| 82 | 32 |92.11|94.47

F 2. AR PVC Solalt A% A
Table 2. Result of proposed PVC abnormal beat
detection method.

rod el e EAEN EA R A P
beat type ‘V
106 | 2025 520 557 514 | 1462| 43 6 |98.85|97.58
119 | 1985 444 454 444 11531 | 10 0 100 {99.50
200 | 2599 825 915 823 | 1682| 92 2 199.76|96.38
201 1961 198 229 192 (1726 37 6 |96.97|97.81
210 | 2648 195 199 162 | 2416| 37 33 [83.08/97.36
213 | 3249 220 271 202 | 2960| 69 18 191.82|97.32
214 12260 256 305 256 | 1955| 49 0 100 |97.83
215 | 3361 164 178 158 | 3177 20 6 196.34{99.23
221 2425 396 448 396 | 1977| 52 0 100 |97.86
228 12051 362 389 362 | 1662| 27 0 100 |98.68
233 | 3077 830 883 829 | 2193| 54 1 199.88/98.21
Average | 2536 401 439 394 | 2067 | 45 7 198.37|95.27
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