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R Y2 =RdAE M Ad e WA ojbeld AT AE Ak Al2doA n$ 2a% setlEE L= QRS complex H&L 44
stgint. Alekd LuelFde AT 455 MY #Ye T oz H&(decomposition)sta, B AHME (subband) AZE =
ol QRS complex®] @l\ix RE7} 71 Bo] EAstE 5~25H, Y9 MEME AFES AHaled featureS AITHe =M QRS complex
AEE AAEE T Atd g1 Ee A% Hlus Ykl MIT-BIH arrhythmia databaseS AHEEFE oM | sensitivity® 99.82%, positive
predictivity'= 99.82%, 37 HEEL 99.67%% 71&9 duFo) va £ A% 4% S YU, E3 polyphase representatione
ol&ste] M Ad HE B3 FAY A3} A Azdo] BEHo] AA7 HEo] 7t Blaidn).

Abstract :In this paper, we detected QRS complex which is very important parameters in automatic diagnosis ECG system,
using M channel filter banks. The proposed algorithm decomposed ECG signal into M signals typically called subband signals
which have uniform frequency bandwidth, and detected QRS complex through a feature extraction. For the evaluation of the
performance, we compared our algorithm with existing algorithms using MIT-BIH arrhythmia database. The overall sensitivity
of the algorithm is 98.82%, the positive predictivity is 99.82% and average detection ratio is 99.67% and these performances
are more higher than existing algorithms. Also we have proven that the proposed algorithm can be real time processing,
because the polyphase representation permits greate simplification of theoretical results and also leads to computationally
efficient implementation M channel filter banks.

Key words : M channel filter banks. QRS complex, MIT-BIH arrhythmia database. Real time process, Polyphase representation.
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Fig. 1. Block diagram of M channel filter banks
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Fig. 2. Amplitude response of M channel filter banks
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Fig. 3. ECG signal and | v;(n)+ vy(n) + v3(m) | signal,
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¥ 2. M A< ZE H3E 0j8% QRS complex #F ds
Table 1. QRS complex detection performances using M channel filter banks

Recode No. Beat 714 FP FN Se(%) PP(%) Error(%)
100 2271 0 0 100 100 0
101 1863 3 1 99.95 99.95 0.21
102 2186 0 0 100 100 0
103 2084 0 0 100 100 0
104 2227 1 1 99.96 99.96 0.09
105 2570 44 19 99.26 99.26 2.45
106 2026 0 0 100 100 0
107 2135 0 3 99.86 99.86 0.14
108 1772 18 9 99.49 99.49 152
109 2530 0 0 100 100 0
111 2123 1 0 100 100 0.05
112 2538 0 0 100 100 0
113 1794 0 0 100 100 0
114 1877 15 1 99.95 99.95 0.85
115 1951 0 0 100 100 0
116 2409 1 21 99.13 99.13 0.91
117 1534 0 0 100 100 0
118 2287 0 0 100 100 0
119 1986 0 0 100 100 0
121 1862 1 1 99.95 99.95 0.11
122 2474 0 0 100 100 0
123 1516 0 1 99.93 99.93 0.07
124 1618 0 0 100 100 0 .
200 2600 1 0 100 100 0.04
201 1998 27 2 99.89 99.90 1.45
202 2135 0 6 99.72 99.72 0.28
203 2979 13 43 98.56 98.56 1.88
205 2655 0 2 99.92 99.92 0.08
207 1860 2 3 99.84 99.84 0.27
208 2953 0 9 99.70 99.70 0.30
209 3002 0 0 100 100 0
210 2647 1 29 98.90 98.90 1.13
212 2746 0 0 100 100 0
213 3249 0 0 100 100 0
214 2259 6 0 100 100 0.27
215 3361 0 2 99.94 99.94 0.06
217 2206 2 3 99.86 99.86 0.23
219 2285 2 0 100 100 0.09
220 2046 0 0 100 100 0
221 2425 1 1 99.96 99.96 0.08
222 2481 3 23 99.07 99.07 1.05
223 2604 0 6 99.77 99.77 0.23
228 2052 10 7 99.66 99.66 0.83
230 2254 0 0 100 100 0
231 1571 0 0 100 100 0
232 1179 8 0 100 100 0.68
233 3077 1 2 99.94 99.94 0.10
234 2752 0 0 100 100 0

Total 106257 161 195 99.82 99.82 0.33

2183 A A214E, A2F, 2000
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Table 2. Results of the various existing QRS complex detection algorithms using MIT-BIH arrhythmia database(18)(19]

AT AF FD FS

DF ™ WwT WAF

98.73% 98.53% 98.69%

98.43%

98.50%

99.58% 98.84% 99.67%

o, AT:Adaptive Threshold, AF:Amplitude & First derivation, FD:First Derivative, FS:First & Second derivative, DF:Digital
QRS pass filter, TM:Topological Mapping, WT:simple Wavelet Trasnform, WAF:Wavelet Adapitve Filterg ©]-&3t 41u8&.
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