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Recognition of Feature Points in ECG and Human Pulse using Wavelet Transform
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Abstract ~ The purpose of this paper is to recognize the feature points of ECG and human pulse -which signal shows
the electric and physical charactenistics of heart respectively- using wavelet transform. Wavelet transform is proper
method to analyze a signal in time-frequency domain. In the process of wavelet decomposition and reconstruction of ECG
and human pulse signal, we removed the noises of signal and recognized the feature points of signal using some of
decomposed component of signal. We obtained the result of recognition rate that is estimated about 95.45% in case of
QRS complex, 98.08% in case of S point and P point and 92.819 in case of C point. And we computed diagnosis

parameters such as RRI, PTT, U-time and E-time.
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Fig. 1. Electrocardiogram and human pulse by the motion of
heart
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Fig. 2. Signal reconstruction using wavelet transform
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Table 1. Frequency bandwidth according to level

Level| A Frequency D Frequency
1 |cAil 0 Hz ~75 Hz |cDi| 75 Hz ~ 150 Hz
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7 |cA7} 0 Hz ~1 Hz cDy7| 1 Hz ~ 2 Hz
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Fig. 4. Wavelet processing for the removal of noises
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(b) Signal which noises are removed
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Fig. 6. The removal of noises of signal
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(a) Original ECG and human pulse signal
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(b) The feature points of ECG and human pulse
a8 7. M=ot Walel SN 214
Fig. 7. The feature points recognition of ECG and human pulse
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Table 2. Recognition rate of proposed algorithm
533 AMF QRS S P C
HPA 1 9% 95 90 0 33
Hq¥A 2 70 70 70 70 69
HHz 3 75 75 75 75 65
NP 4 70 70 70 70 67
HHA 5 9% 95 91 91 85
H84 6 80 80 80 80 80
gz 7 100 128 97 97
g3} 8 95 95 95 9% 91
YA 9 100 90 9% 9% 94
g2 10 55 55 55 55 55
A 335 853 819 819 775
LHAT 38 16 16 60
A E(%) 9545 | 93.08 | 98.08 | 92.81
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Table 3. Comparison with 3Q-1 method in recognition rate

=
Method s P | C °°k§ f@‘:] A
a=A
3Q-1 | 100% | 100% |92.21% x 3749)
QRS "8
AQke ¥ | 98.08% |98.08%|92.81% o
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Table 4. The diagnosis parameters of signal
(=H2l : msec)
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