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An Electrocardiographic P Wave Extraction Algorithm

BAI Peng-fei* , WANG Li?, YI Zi-chuan', ZHOU Zhen? (1. South China Academy Advanced Optoelectronics, South
China Normal University, Guangzhou Guangdong 510006, China; 2.School of Physics & Telecommunication
Engineering, South China Normal University, Guangzhou Guangdong 510006, China; 3.The Seventh Research
Institute of China Electronic Technology Group Corporation, Guangzhou Guangdong 510320, China)

Abstract:Objective: The stir of heart begins with sinoatrial node, and then arrives at atrial. P wave produced by atrial
depolarization, it is the first wave of ECG wave group, and it reflects the depolarization process of left and right atrial. So, P
wave abnormality can reflect the sick sinus syndrome, sinus arrest, ventricular extrasystole, ectopic heartbeat rate, and so on.
Therefore, accurate extraction of ECG P wave has important significance for some heart disease detection and diagnosis.
Methods: Firstly, the interference signal of ECGs is eliminated, The power-line interference and baseline drift signal are
filtered. The single cycle of ECG signal is then extracted from the ECG sequence, the wavelet packet transform algorithm is
introduced to decompose the single cycle of ECG signal, and P wave main frequency band is extracted. Finally, the P wave main
frequency band is reconstructed and the P wave is determined by the time location. Results: The location of P wave in the time
domain is realized by the proposed algorithm, and the P wave is extracted from the ECG. The proposed algorithm has a good
performance by validation from classical ECG database. Conclusions: The experimental results show that the proposed
algorithm can precisely extract the P wave. This provides a solid basis for the P wave automatic identification, as well as the
automatic detection of medical treatment and the portable medical devices.
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Fig.3 The main frequency band waveform of P wave.
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