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Abstract: Electrocardiogram (ECG) is a tool which is used for measuring the electrical activities of heart. One of the major problem in biomedical 
field is the separation of the noise-less ECG signal from the noisy signals caused by power line interference, electromagnetic fields, movement of the body 
and respiration. Different types of digital filters are used to remove the signal components from unwanted signals. It is difficult to apply filters with 
fixed coefficients to reduce the noises in ECG signals because human activities are not exactly known with respect to time. This problem can be overcome 
by an adaptive filter technique. In this paper, adaptive filters are considered to reduce the high and low frequency noise in ECG signals. Simulations 
and experimental results are presented using MATLAB. 
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INTRODUCTION 

The analysis of various accurate noisy Electrocardiogram (ECG) signal is a very interesting challenge. The weak non-stationary ECG 
biomedical signal is affected by various noises: power line interference, electromyography interference and sensor contact noise. Due 
to the presence of these artifacts, the ECG signals are difficult to analyse. The elimination of undesirable artifacts is required to ensure 
correct analysis and diagnosis. The main goal of ECG signal enhancement is to separate the noisy signal from the valid signal 
component, so as to present an ECG that facilitates accurate interpretation [1]. Here we are using an adaptive filter whose coefficients 
are adjusted according to problem specification when compared to others. It computes the desired output by adjusting its filter 
coefficients in an iterative manner. Adaptive filter is considered as noise canceller filter (ANC) and it has two types of algorithm like 
LMS(Least Mean Square) and RLS(Recursive Least Square).Compared to RLS algorithm, LMS algorithm is simple and it does not 
require correlation function calculation as well as Produces the robust and stable performance against different conditions. 

Literature Review 

Noise reduction and lossy compression in ECG signal is based on kalman filter. De-noising is done by SNR improvement, while for 
compression, we have chosen the compression ratio (CR). For a hybrid system the proposed framework is more suitable, that 
integrates these algorithmic approaches for clean and original ECG signal [2].  

Wiener filter is used to reduce the high frequency noise in the ECG signal. This can be done by comparing the received signal with a 
estimation of a desired noiseless signal [3].Before implementation of the filter it is assumed that the spectral properties of the original 
signal noise is known to the user. Spectral properties like the power functions for both the original signal and noise. And the desired 
resultant signal is as close to the original signal.  

This paper is prepared exclusively for International Conference on Systems, Science, Control, Communication, Engineering and Technology 2016 [ICSSCCET 

2016] which is published by ASDF International, Registered in London, United Kingdom under the directions of the Editor-in-Chief Dr T Ramachandran and 

Editors Dr. Daniel James, Dr. Kokula Krishna Hari Kunasekaran and Dr. Saikishore Elangovan. Permission to make digital or hard copies of part or all of this work 

for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage, and that copies bear this 

notice and the full citation on the first page. Copyrights for third-party components of this work must be honoured. For all other uses, contact the 

owner/author(s). Copyright Holder can be reached at copy@asdf.international for distribution. 

2016 © Reserved by Association of Scientists, Developers and Faculties [www.ASDF.international] 



      International Conference on Systems, Science, Control, Communication, Engineering and Technology         484 

 

 



      International Conference on Systems, Science, Control, Communication, Engineering and Technology         485 

 

 


