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Abstract

Arrhythmia electrocardiogram signal contains a specific unusual heartbeat with abnormal morphology. Because unusual
heartbeat is useful for diagnosis and classification of various diseases, such as arrhythmia, detection of unusual heartbeat
from the arrhythmic ECG signal is very important. Amplitude and kurtosis at R-peak point and RR interval are
characteristics of ECG signal on R-wave. In this paper, we provide a method for detecting unusual heartbeat based on
these. Through the value of the attribute deviates more from the average value if unusual heartbeat is more certainly, the

proposed method detects unusual heartbeat in order using the mean and standard deviation. From 15 ECG signals

of

MIT-BIH arrhythmia database which has R-wave distortion, we compare the result of conventional method which uses
the fixed threshold value and the result of proposed method. Throughout the experiment, the sensitivity is significantly

increased to 97% from 50% using the proposed method
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Table 1. Experimental results of unusual heartbeat Table 3. Experimental results of unusual heartbeat
detection by using STD method with k= 3. detection by using the proposed method.
MIT-BIH MIT-BIH
Record | Total Detected Se Ac Record | Total Detected Se Ac
No. | bea | tmusual | T % | TP TN | FPLEN| 00| o0 No | bea | wmusal | T 0T | TP| TN | FP| EN| oo | o0
beat beat
103m | 2083 2 41 22042 | 39| 0 100 {9813 103m | 2083 2 41 2| 2042 | 39| 0| 100 |9813
106m | 2571 46 135 | 45| 2435 | 90| 1 |97.83|9646 106m | 2571 46 135 | 45| 2435 | 90| 1 |97.83|96.46
107m | 2136 59 115 | 54| 2016 | 61| 5 |9153|9691 107m | 2136 59 115 | 54| 2016 | 61| 5 |9153|9691
112m | 2538 2 37 22501 | 35/ 0] 100 |9862 112m | 2538 2 37 22501 | 35 0] 100 |9862
114m | 1878 59 79 54| 1794 | 25| 5 |9153|9840 114m | 1878 59 79 54| 1794 | 25| 5 (9153|9840
117m | 1534 1 27 11507 | 26| 0| 100 |9831 117m | 1534 1 37 1| 1497 | 36| 0| 100 |9765
119m | 1986 | 444 1 11542 | 0} 443] 023 | 77.69 119m | 1986 | 444 444 | 44| 1542 | 0| 0] 100 | 100
121m | 1862 2 14 21848 | 12| 0| 100 |99.36 121m | 1862 2 14 21848 | 12| 0| 100 |99.36
123m | 1517 3 12 311506 | 9| 0] 100 |9941 123m | 1517 3 12 311505 | 9| 0] 100 | 99.1
200m | 2600 | 88 3R 38| 1742 | 0| 820| 443 | 6846 200m | 2600 | 88 &35 | 821| 1728 | 14| 37969 (9804
210m | 2649 | 227 197 | 176| 2401 | 21| 51 |7753|97.28 210m | 2649 | 227 28 | 208| 2345 | 77| 199163 |96.38
215m | 3362 | 168 167 | 137| 3164 | 30| 31 |81.55|98.19 215m | 3362 | 168 193 | 161] 3162 | 32| 7 |9%.83|9384
2lm | 2426 | 3% 46 24| 2009 | 21| 371| 631 | 8384 2lm | 2426 | 3% 428 | 395| 1997 | 33| 1 |99.75|9860
28m | 2052 | 365 52 52| 1687 | 0| 313| 1425|8475 228m | 2502 | 365 380 | 349| 1656 | 31| 169562 |97.71
230m | 2255 1 10 1| 2245| 9| 0 100 |99.60 230m | 2255 1 10 1|245] 9] 0 100 | 9960
Average 7101 | 93.03 Average 97.29 | 9825
i — g9l = 2S5 E|AlHE H= - = - -
£ 2 k=49 U, STDE 03T Soldsy AR A2 0|43 STD WYe ol gste] Sol4lutg A
Table 2. Experimental results of unusual heartbeat S8 Agso Geold
detection by using STD method with k= 4. s e M
H 12 kghol 39 we] Aol F 2+ k#ko] 49
Record | Total WL Detected Se | Ac Uﬂ‘o/] 7534' fé" L]'E}JTHE}’ R‘Tﬂ' QH'%—LOH Lq'%‘ jg —E'Li}' E%ﬁ
No. beat ol beat i (%) | (%) - . -
beat Fol WEt AR 9] WFel LAY kS ol g
103m |2083| 2 13 1]2069| 12| 1| 50 9938 3t Eo| At A& vidne) A r= dolg WE A
106m | 2571 46 % 35| 2465 | 60| 11|76.09]97.24 o34 Ut E3] 119m, 200m, 210m 5 Eo]Alute]
107m [2136| 59 91 5312039 | 38| 6 |89.83|97.94 . o _
7 UJ—% ElEASEs) Ao Eo /K]H]—iioﬂ—_\ﬁﬁ-ﬁ hvA
12m | 2538] 2 7 2 [o3t] 5] o] 100 [9980 w7 |5=0] 35 el AT datt 3
=3 3.0 5 olg]] EolAlnlo] 2= m-Oo o= H
114m | 1878 | 59 53 49 1815 | 4| 10|8305]99.25 THARe] MR Qle Soladte] #Uh BaelE =
Wm | 1534] 1 16 1] 158 15] 0 100 [99.02 sl HEo] 79 HA &= EAHE g 5 9t
tom Juoe| a4 | o [ oise] of s o |met oleh ge wAE WA Slstel Aoy el
121m | 1862 2 5 1186 | 4| 1| 50 9973 - . .
AL kG ALAoR WMEATUA So|iute] &
123m | 1517 3 7 301510 | 4| 0| 100 |99.74 ool o A - o o
o =0 Xlg Z} A O 71 =3 (e} o
200m | 2600 | 858 6 61742 | 0| 852 07 | 6723 ol 2 AlMRH wAMom AEsiuglon, o
210m | 2649 | 227 5 50| 240 | 2| 177] 22.08] 9324 e AeAv= ¥ 33 2uh ® 13 E 29 #)s] AA
215m | 3362 | 168 113 107| 3188 | 6| 61|6369|9801 Aoz TP TNzkel ZA Z7tste] 7+ 71%, 56%
221 2426 | 3% 18 152027 | 3| 381| 379 | 84.17 - = . .
n ° <29 Hit Sefko] 97.29% % =LA AEEE AT w3
228m | 2502 | 365 2 2| 1687 | 0| 363| 055 | 8231 1 5 . Lol ol Aulel e
1 - 7o =0
230m | 2255 1 1 12254 0 0] 100 | 100 9m, 200m, 22Im 3t 228m} e Seolxfure] 7}
Average owlmm| o el AR dmse] Ag Aol HA %L
Solduks i AEgoEHM Y volele] Segt
R} 9)3e F2 T@sha gl MIT-BIH »A9 o 7 Acgh B3 24 438 Ag & & Aok
ojgHo] 2 1570l dhall A3 estairt
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