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Abstract— The ECG signal is the recording of the electrical 

potential of heart versus time. The analysis of ECG signal has 

most important in the detection of cardiac abnormalities, 

ECG signals are often infected by the types of noises. Power 

line interference (50/60 Hz) is the main source of noise. Thus, 

for proper monitoring and diagnosis of the health conditions 

of hearts of human beings and for proper medical treatment 

the noises present in ECG signal must be removed. In this 

paper for the removal of noise, an Adaptive LMS algorithm 

is used and provides the result of cleaning ECG signal. 
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I. INTRODUCTION 

ECG (electrocardiogram) signal is a graphical demonstration 

of the cardiac activity and it is commonly used for diagnosis 

of heart diseases. ECG signal is the electrical evidence of the 

functioning of the heart and it is  most important for heart 

diagnosis and many other cardiac problems. ECG gives the 

record of the waveform that shows the electrical action of 

heart. It consist of waves of various shapes, amplitude and 

duration. ECG signals are composed of P wave, QRS 

complex, T wave and any deviation in these parameters 

indicate abnormalities present in the heart. The P wave 

reflects the depolarization of the right and left atria. The QRS 

complex shows the depolarization of the right and left 

ventricles and the T wave reflects ventricular repolarization. 

The ECG signal shown in fig. 1 

 
Fig. 1: An ECG signal. 

When the ECG signals are recorded, then it may be 

corrupted by unwanted signals is noise. Different types of 

noise such as power line interference, base line wandering, 

electrode contact noise, motion artifact, muscle contraction 

etc degrades the ECG signal.  

II. LITERATURE REVIEW 

ECG signal is extremely important for the diagnosis and 

evaluation of many cardiac problems and it corrupted by 

various noises. Uzzal Biswas et.al has worked on NLMS 

(normalized least mean square) and RLS (recursive least 

square) filters were used and compared with Notch filters to 

reduce PLI noise from ECG signals. The time and frequency 

domain analysis reveal that adaptive NLMS filter minimize 

the 50 Hz power line interference. In this paper he found the 

PSD (power spectral density) value obtained for the adaptive 

NLMS filter is better than of adaptive RLS and traditional 

notch filters. The result talk about that adaptive NLMS filter 

based denoising method is an effective and optimized 

technique for removing 50Hz power line interference from 

the ECG signal as a comparison of adaptive RLS and 

traditional notch filtering technique [1]. A comparison  of the 

variability of the LMS algorithm with respect    to their 

convergence behavior, tracking capability, robustness, 

computational complexity is discussed by S. Radhika et.al in 

2012 [2].  C. Mohan Rao et.al has proposed the usual method 

of estimating a signal that corrupted by additive noise. In this 

paper Adaptive noise cancellation is an alternative way of 

cancelling noise present in distorted signal. The principle 

advantage of the method is in its adaptive capability allows 

the processing of inputs whose properties are unknown. 

Output noise and signal distortion are generally lower than 

can be achieved with conventional optimal filter 

configurations. It is proved that the proposed LMS gives 

better MSE (mean square error) performance. The LMS 

variation is very high compared to that of conventional LMS 

[3]. 

III. IMPLEMENTATION 

In this paper, ECG signals have taken from the MIT-BIH 

database. PLI noise generated through MATLAB is added to 

these signals and then we get noisy signal. There is LMS 

algorithm is used for removing the unwanted signal from the 

original signal. It adjusts the filter coefficient and minimize 

the error.   

A. LMS Algorithm    

The LMS algorithm is least mean square algorithm  the main 

feature of  LMS algorithm are low computational complexity, 

LMS Algorithm is used because simplicity and robustness 

properties. Adaptive filter with LMS algorithm shows good 

performance for removing the noises from ECG signal. There 

are two inputs and one output. The "primary" input contains 

signal plus additive noise. The "reference" input contains 

noise alone. The primary and reference noises must be 

unrelated with the primary signal, but correlated with each 

other if some benefit is to result from the use of the noise 

canceller.  

 
Fig. 2: LMS Algorithm 

The filtered reference noise is subtracted from the 

primary input to produce the system output, which in turn is 

a best least squares estimate of the primary signal. LMS 

algorithm is most commonly used in the adaptive filter 

algorithm, it provides various applications of interference 

elimination [9]. The adaptive filters like Least Mean Square, 

sign Least Mean Square and Normalized Least Mean Square 

are majorly used in the different signal processing 

application, because it is very easy to implement and widely 
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used for simple computation [13]. In the LMS algorithm we 

can understood by the following steps: 

 Calculate the output signal y(n) from the adaptive filter. 

 Calculates the error signal e(n) by using the following 

equation: 

e(n) = d(n) – y (n)      (1) 

Where, 

y(n)= output signal 

d(n)= desired output signal 

 Updates the filter coefficient by using the following 

equation: 

w(n+1) = w(n) + µ*e(n)*u(n)   (2) 

Where,  

µ = variable constant 

w(n) = filter coefficient vector 

u(n) = filter input vector 

IV. RESULTS 

ECG signal is taken by MIT-BIH database in .mat file. Here 

ECG database 100.m, 101.m, 102.m is performed. After 

simulation result of LMS algorithm here shown that LMS 

algorithm is good technique for denoise the ECG signal.  

 
Fig. 3: ECG database 100.m 

 
Fig. 4: ECG database 105.m 

 
Fig. 5: ECG databse 108.m 

The above figure shows the denoising of ECG 

signals. Here shows the original ECG signal that is taken by 

MIT-BIH database, then it polluted by noise, then it shows 

the noisy ECG signal and after applying the LMS algorithm 

it shows the cleaned and noise free ECG signal. In this paper, 

we have seen that there are measuring parameters have better 

results than compare the previous paper.  

Record No. LMS Algorithm 

 
SNR  

(present value) 

SNR  

(previous value) 

100.m 19.0599 9.9071 

105.m 18.7421 11.1324 

108.m 20.5496 10.3724 

Table 1: Comparison of SNR value obtained by ECG 

database 

In terms of parameter shows that SNR value is 

increasing and vale of CC is nearly same as  1 than compare 

to previous research paper. Following table shows that SNR 

improvement than previous values[14] 

V. CONCLUSION 

In this paper, the PLI noise removal from ECG signal using 

LMS algorithm is presented. For this, ECG signal has taken 

by MIT-BIH database. From the simulation result, it clear that 

LMS algorithm is performs better and gives the good result. 

Here also SNR improve and value of CC is approximately 1. 
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