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Electrocardiogram ST-Segment Extraction Based on Wavelet Packet Transform
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Abstract: Objective: ST-segment is an important part in ECGs, it starts at the end point of QRS wave group and ends at the
beginning of T wave. ST-segment depression, upward diagonal and drop shaped depression, level down and hook like changes
can reflect various heart diseases. Therefore, the accurate extraction of ECG ST-segment is very important. So, an extraction
method of the ST-segment, which is based on the wavelet packet transform, is proposed in this paper. Methods: Firstly, the in-
terference signal of ECGs is eliminated, the power-line interference and baseline drift signal are filtered. The single cycle of
ECG signal is then extracted. Finally, the wavelet packet transform algorithm is introduced to extract the QRS wave group and
the T wave. The QRS wave and T wave are reconstructed, and ST-segment is determined by the time location. Results: The lo-
cation of ST-segment in the time domain is realized by the proposed algorithm, and the ST-segment is extracted from the ECG.
The proposed algorithm has a good performance by validation from classical ECG database. Conclusions: The experimental re-
sults show that, compared with the traditional ST extraction method which is based on time windows, the proposed algorithm
can precisely extract the ST-segment. This provides a solid basis for the ST-segment automatic identification, as well as the au-
tomatic detection of medical treatment and the portable medical devices.
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Tab.1 Schematic diagram of wavelet packet decomposition
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Fig.1 The preprocessing of an ECG signal Fig.2 The extraction of ST segment
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