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Using Wavelet Transforms for Characteristic Points Extraction and Noise
Reduction of ECG Signal
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Abstract

One of the main techniques for diagnosing
heart disease is by examining  the
electrocardiogram(ECG). Many studies on
detecting the QRS complex, P, and T waves
have been performed because meaningful
information is contained in these parameters.
However, the earlier detecting techniques can
not effectively extract those parameters from
the ECG that is severely contaminated by
noise source such 60Hz powerline interference,
motion artifact and baseline drift.
in this paper, we performed the extracting
parameters from and recovering the ECG
signal using wavelet transform that has
recently been applying to various fields.
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Fig 1. Time-frequency resolution of STFT(a)
and Wavelet Transform(b).
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Fig 2. Power spectrum of Normal ECG Signal
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Fig 3. Frequency Response of Subband
decomposition
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Table 1. Frequency response of wavelet &
scaling function at decomposition order 2! ~
o6

g | Highpass Filter | Lowpass Filter
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2 75 ~ 150 Hz 0 ~ 75 Hz
2 375 ~ 75 Hz | 0 ~ 375 Hz

A 185 ~ 375 Hz | 0 ~ 185 Hz

2! 95 ~ 185 Hz 0 ~ 95 Hz
i 45 ~ 95 Hz 0 ~ 45 Hz
26 25 ~ 45 Hz 0 ~ 25Hz
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Fig 4. Wavelets/Scaling function & its Fourier

Transform a) Daubechies-8 Wavelets b)
Johnston-24 Wavelets
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Fig 6. ECG signal with Baseline drift and its
low frequency subband decomposition at scale
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Table 3. Filter Coefficient of Johnston Filter
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4.698426e-3

¢ (6),¢Q7)

1.547393e-2
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-1.0614e-2
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5.402985e-2
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1.301121e-1
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