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P-wave Detection Using Wavelet Transform
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ABSTRACT

The purpose of this paper is to improve the
P-wave detection capacity using wavelet
transform. The first procedure is to remove
baseline drift using the median filter. The second
procedure is to cancel ECG's QRS-T complex
with ECG's QRS-T complex templete to get
P-wave candidate. Before we cancelled out the
QRS-T complex, we estimated the best matching
between templete and QRS-T complex to
minimize the error. Then, Harr wavelet was used
to eleminate the high frequency noise of ECG
wave form cancelled the QRS-T complex. Finally,
P-wave was discriminated and confirmed by
threshold value. By using this method, We can
got the around 95.1% P-wave detection.
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Fig. 1. Wavelet Transform
(a) General wavelet transform
(b) Iterated wavelet transform for low-frequency

region.
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Fig. 2. P-wave detection procedure
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Fig. 3. ECG's baseline drift removement
(a) Signal before baseline drift cancellation
(b) Signal after baseline drift cancellation
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Fig. 4. QRS-T complex cancellation

(a) Signal before QRS-T cancellation

(b) QRS-T complex cancellation by matching
R-point

(c) QRS-T complex with LMSE
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Fig. 5. P-wave detection
(a) Signal after QRS-T cancellation
(b) Wavelet transform to magnifying P-wave
(c) Region of LP4 and HP4 parts of (b)
(d) P-wave detection
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Table 1. Results of P-wave detection

Normal

Sinus 111 105(94.6%6) 5(4.5) | 4(3.6)
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conduction

JPBs 12 12(100%) 2(16.7) { 0(0)
VPBs 73 67(91.8%) 7(9.6) | 4(565)
APBs 52 48(92.3%) 12(23.1)§ 0(0)
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