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Abstract

Premature Ventricular Contraction(PVC) arrhythmia is most common abnormal-heart rhythm that

may increase mortal risk of a cardiac patient. Thus, it is very important issue to identify the specular

portraits of PVC pattern especially from the patient. In this paper, we propose a new method to

extract the characteristics of PVC pattern by applying K-means machine learning algorithm on Heart

Rate Variability depicted in Poinecare plot. For the quantitative analysis to distinguish the trend of

cluster patterns between normal sinus rhythm and PVC beat, the Euclidean distance measure was

sought between the clusters. Experimental simulations on MIT-BIH arrhythmia database draw the fact

that the distance measure on the cluster is valid for differentiating the pattern—traits of PVC beats.

Therefore, we proposed a method that can offer the simple remedy to identify the attributes of PVC

beats in terms of K-means clusters especially in the long-period Electrocardiogram(ECG).
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Fig. 1. Fiducial Features of Electrocardiogram
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Fig. 2. lllustration of Premature Ventricular Contraction
Arrhythmia Beat
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[Il. The Proposed Scheme

1. Heart rate variablity analysis by poincare
plot
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Table 1. MIT-BIH dataset including premature ventricular
contraction and normal sinus rhythms

Naitser NSR PVC F;f,'g” APC
106 271 60
119 246 80
200 305 126
203 426 71
208 278 168 72
214 339 44
221 327 80
28 290 60
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2. Analysis of ECG patients by K-means

clustering algorithm
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Fig. 4. K-means Clustering Map for MIT-BIH

Dataset

Table 2. The Euclidean distance between the clusters for

MIT-BIH: 106, 119, 200, 203, 208, 214, 221, 233

Case Distance | Case Distance Case Distance
1 0.402 19 0.2542 37 0.2685
2 0.1265 20 0.2531 38 0.2573
3 0.3511 21 0.2186 39 0.2649
4 0.4168 22 0.2677 40 0.2875
5 0.4592 23 0.247 41 0.3314
6 0.5038 24 0.2456 42 0.2815
7 0.4341 25 0.1741 43 0.2847
8 0.4212 26 0.2376 44 0.339
9 0.4356 27 0.2234 45 0.3332
10 0.4214 28 0.1815 46 0.3189
11 0.4618 29 1.1418 47 0.3267
12 0.4299 30 0.2018 48 0.3311
13 0.2329 31 0.3663 49 0.1938
14 0.2135 32 0.3742 50 0.2175
15 0.1435 33 0.4105 51 0.1951
16 0.2387 34 0.4145 52 0.1831
17 0.1938 35 0.2977 53 0.2011
18 0.2622 36 0.3484 54 0.2095

Table 3. The Euclidean distance between the clusters for
MIT-BIH: 100, 101, 103, 105, 112, 113, 115, 117, 121

Case Distance | Case Distance | Case Distance
1 0.0447 19 0.0681 37 0.1281
2 0.0852 20 0.1107 38 0.1834
3 0.0933 21 0.0787 39 0.0977
4 0.0703 22 0.0676 40 0.0789
5 0.0531 23 0.0637 41 0.1377
6 0.0606 24 0.0635 42 0.1182
7 0.1132 25 0.0473 43 0.0868
8 0.13 26 0.0509 44 0.0856
9 0.1906 27 0.0578 45 0.089
10 0.1324 28 0.0576 46 0.0914
11 0.0608 29 0.0776 47 0.0831
12 0.1256 30 0.0547 48 0.0739
13 0.0594 31 0.1158 49 0.152
14 0.0874 32 0.127 50 0.2499
15 0.1626 33 0.1515 51 0.2744
16 0.0542 34 0.0986 52 0.1565
17 0.0547 35 0.0897 53 0.1405
18 0.0707 36 0.0731 54 0.13
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NA oz 7t
¥ (Normal Distribution) 7S
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Table 4. Result of testing normal distribution

Kolmogorov—=Smirnov Shapiro—Wilk
Group | value df” o value df” p
1 0.158 50 0.003 | 0.876 50 0.000
2 0.139 54 0.011 | 0.713 54 0.000

= degree of freedom

E 494 F2l4F, p < 0.050.2 FAE A & 29} 304
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(
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Value

Mann—-Whitney U 41
Wilcoxon Test 1316
Z -8.516
Double—sided significant level 0.000

o714 F e uvE, o
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V. Conclusions
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