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The Detection of PVC based Rhythm Analysis and Beat Matching
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ABSTRACT

Premature ventricular contractions are the most common of all arrhythmias and may cause more serious situation in some patients.
Therefore, the detection of this arrhythmia becomes crucial in the early diagnosis and prevention of possible life threatening cardiac diseases.
Most of the algorithms detecting PVC reported in literature is not always feasible due to the presence of noise and P wave making the
detection difficult, and the process being time consuming and ineffective for real time analysis. To solve this problem, a new approach for the
detection of PVC is presented based rhythm analysis and beat matching in this paper. For this purpose, the ECG signals are first processed by
the usual preprocessing method and R wave was detected. The algorithm that decides beat type using the thythm analysis of RR interval and
beat matching of QRS width is developed. The performance of R wave and PVC detection is evaluated by using MIT-BIH arthythmia
database. The achieved scores indicate sensitivity of 99.74%, positive predictivity of 99.81% and sensitivity of 93.91%, positive predictivity of
96.48% accuracy respectively for R wave and PVC detection.
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Table. 3 Detection result of QRS and PVC for
the MIT-BIH (TP: True Positive)

MIT- QRS detection PVC detection
BIH TP FN FP TP FN FP
100 1901 1 0 1 0 0
101 1523 0 2 0 0 2
102 1820 1 0 3 0 0
103 1728 1 0 0 0 0
104 1856 1 2 0 1 2
105 2153 2 42 18 11 38
106 1694 2 0 455 5 1
107 1783 1 0 49 8 0
108 1475 5 71 4 9 11
109 2098 1 0 28 4 0
111 1775 1 0 0 4
112 2110 1 0 0 0
113 1505 1 0 0 0
114 1602 2 2 30 0 5
115 1636 1 0 0 0 0
116 1996 21 4 97 1 2
117 1283 1 0 0 0 0
118 1916 0 0 1 2 0
119 1660 1 0 364 0 0
121 1558 2 0 1 0 0
122 2053 1 0 0 0 0
123 1266 3 0 0 3 0
124 1365 2 0 33 14 0
200 2164 4 1 669 31 2
201 1479 42 0 196 2 41
202 1866 5 0 13 2 12
203 2449 | 32 19 253 120 32
205 . 2199 2 0 62 3 0
207 1591 1 2 93 16 3
208 2415 22 5 803 21 2
209 2518 1 1 0 1 5
210 2184 20 3 140 25 5
212 2284 1 0 0 0 0
213 2697 3 0 184 11 3
214 1877 1 1 200 12 0
215 2794 1 0 128 3 1
217 1841 4 1 119 21 0
219 1772 1 0 45 6 0
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