ECG SIGNAL DENOISING AND BASELINE WANDER CORRECTION

BASED ON EMPIRICAL MODE DECOMPOSITION

ABSTRACT

                  Electrocardiography deals with the electrical activity of the heart. Monitored by placing sensors at defined positions on chest and limb extremities of the subject, electrocardiogram (ECG) is a record of the origin and propagation of the electric action potential through cardiac muscle. ECG is extensively used for diagnosis of heart diseases by analyzing the characteristic waves present in ECG signal like P wave, QRS complex and T wave. The transmission of ECG often introduces noise due to poor channel conditions. Moreover, there are other types of noise inherent in data collection process. 
The main sources of such artifacts are:

1. The Baseline wander(BW)  mainly caused by respiration

2. High frequency noise such as Electromyographic(EMG) noise caused by muscle activity.

             In ECG enhancement, the main goal is to separate the valid ECG from the undesired artifacts so as to present a signal that allows easy visual interpretation. For this enhancement process, many approaches have been followed using a wide range of different techniques such as perfect reconstruction maximally decimated filter banks, advanced averaging, the wavelet transform, adaptive filtering, singular value decomposition and independent component analysis.

PROPOSED METHODOLOGY:

 In this project, we propose a new ECG enhancement method based on the recently developed empirical mode decomposition (EMD). The proposed EMD-based method is able to remove both high-frequency noise and BW with minimum signal distortion. The method is validated through experiments on the MIT-BIH databases. Both quantitative and qualitative results are given. The simulations show that the proposed EMD-based method provides very good results for de-noising and BW removal.

 The following methods are proposed for removing the high frequency noise and BW components from the ECG signal component in the EMD domain. 

For the high frequency ECG denoising by the EMD, the following steps are to be followed:

1. Delineate and separate the QRS complex.

2. Windowing to preserve the QRS complex.

3. Determination of noise order by statistical test.

4. Denoising by partial reconstruction

     For ECG BW removal using EMD, a BW estimate is obtained via a “multiband” filtering approach. The estimate BW is then subtracted from the signal, yielding the reconstructed signal.
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