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ABSTRACT

The Holter electrocardiogram is used in the diagnosis of a arrhythmia after attaching to body for
tewnty-four hours or more. But it is difficult to analyze the ECG signal because of various noise types. In
Holter electrocardiogram, the most important problem in recording ECG signal is a baseline wandering, which
is occurred by rhythm of respiration and muscle contraction attaching to an electrode. Therefore, advanced R
wave detection method using wavelet and adaptive threshold is presented in this paper. For this purpose, we
removed baseline wandering of low frequency band and made a summed signals that are composed of two
high frequency bands including frequency component of QRS complex using the wavelet filter. And then we
designed R wave detection algorithm using the adaptive threshold and window through RR interval. For
evaluation of the suggested R wave detection Algorithm, we compared our algorithm with existing algorithms
using the MIT-BIH database. Our algorithm showed the accuracy of 99.76% and the higher performance of R

wave detection than existing algorithms.
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Table 1. R wave detection result of MIT-BIH DB

R peak detection
MIT-BIH H|EZS | FP | FN | A& | ole$(%)

100 2273 0 0 0 0

101 1865 2 0 2 0.11
102 2187 0 1 1 0.05
103 2084 0 0 0 0

104 2230 9 5 14 0.63
105 2572 | 22 | 5 27 1.04
106 2027 5 7 12 0.59
107 2137 0 5 5 0.23
108 1763 9 12 21 1.19
109 2532 2 0 2 0.08
111 2124 0 1 1 0.05
112 2539 1 0 1 0.04
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113 1795 1 0 1 0.06
114 1879 1 0 1 0.05
115 1953 1 0 1 0.05
116 2412 0 16 16 0.66
117 1535 0 0 0 0

118 2275 1 0 1 0.04
119 1987 1 0 1 0.05
121 1863 0 0 0 0

122 2476 0 0 0 0

123 1518 0 1 1 0.07
124 1619 0 1 1 0.06
200 2601 8 1 9 0.34
201 1963 0 18 18 0.92
202 2136 0 4 4 0.19
203 2982 8 32 40 1.34
205 2656 0 5 5 0.19
208 2956 3 11 14 0.47
209 3004 3 0 3 0.09
210 2647 3 8 11 0.41
212 2748 2 0 2 0.07
213 3251 0 0 0 0

214 2261 1 0 1 0.04
215 3363 1 5 6 0.18
217 2208 2 2 4 0.18
219 2154 3 0 3 0.14
220 2048 0 0 0 0

221 2427 3 0 3 0.12
222 2484 1 7 8 0.32
223 2605 0 2 2 0.08
228 2053 4 8 12 0.58
230 2256 0 0 0 0

231 1573 0 2 2 0.13
232 1780 0 1 1 0.06
233 3079 1 0 1 0.03
234 2754 0 0 0 0

total 107634 | 96 | 158 254 0.24
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