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Abstract  ---Electro Cardio Gram(ECG)-is a heart signal that is 

used to monitor the health status of heart disease. There adding 

of such a signal requires an expert that extracts information 

about the patient omit. The expert taken to write a report about 

the case under investigation which require sometime ,a very 

valuable factor for  some patients, this paper showing how raw 

ECG signal used to extract an average  , then illustrate  the 

which features of ECG can be extracted from signal average. 
 

Index Terms—Electrocardiogram; ECG signal; Signal Filtering 

Evaluation of the ECG . 

 

I. INTRODUCTION 

In this work  , the heart signal  is  studied,  and  a  method  of  

finding  the   average signal for each   patient is developed . 

This average ECG   signal carry   the information about   the   

condition of the patient . An algorithm   is also   developed to 

extract features from the average signal . 

This  ECGs data records included in the MIT-BIH  

Arrhythmia  Database  is  a  set  of over 4000 long-term 

Holter  recordings that were obtained by  Harvard-MIT 

Division of Health Sciences and Technology in Biomedical 

Engineering Centre[1]. 

The database contains 48 records (numbered from 100 

to 234 inclusive with some numbers missing). Each of the 

48 records is slightly over 30 minutes long, The recordings  

were  digitized  at  360  samples per second per channel 

,this records are the records of ECG taken directly from 

patient [1]. 

The heart signal is a periodical signal that repeated based 

on   affixed   period . MIT-BIH  is  a  recorded  of  this  

repeated signal as series , it is supposing that   the received 

heart signal  has the form  of MIT-BIH .It  is needed  to  get  

the average signal from this   series   of signal . this 

averaged signal  is  the characteristics  of the patient case  

and  contains  the  information  about him , these 

information can be extracted in different forms. 

In this work to prepare data and extract average signal it was  

used designed algorithm , but Kania, Fereniec, and 

Maniewski[8] used cross_corelation method to get average 

signal. 

 

II. LITERATURE REVIEW 

There are many research works, which deal with the subject of 

this paper, the first one, is done by von Wagner et al [9] where 

they present a complete simulation environment for testing 

ECG classification algorithms under Matlab with Simulink. 

There are other studies using Fast Wavelet Transform (FWT) 

for ECG signal processing such as  Provazník, and et al 

[10],which apply  the theory of wavelet transform on  ECG 

signals  and  give  promising results, similar to that done by  

Kania,  Fereniec, and Maniewski[8], their  aim of this study was 

to investigate the application of wavelet denoising in noise 

reduction of multichannel high resolution ECG signals. 

III. AVERAGE SIGNAL APPROACH 

 

In order   to get this work done the following  steps  need  

to  be  done  in  this order : 

 

• Taking and preparing a sample signal. 

• Determination of signal period length and  

average signal. 

• Generalization  the idea for different patients. 

• Feature extraction from  the averaged signal 

 

A. Taking And Preparing A Sample Signal 

 
This process is required to cut the first 

24000pointsofthepatient signal record and then process it to 

get the average   signal,   this   process   can   be summarized  

in  the  following  steps  as shown in Fig. 1. 

 Read the whole raw signal of the patient   

 Determine length of the sample.  

 Cut the required sample from raw signal. 
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Fig .1 . graphical representation of sample of signal 

B. Determination Of Signal Periodic Length And 

Average Signal 

 

 

READ  SIGNAL

RECORD

DETERMINE PROPER

SAMPLE LENGTH

PEAKS FINDING PROCESS

AVERAGE PERIOD

DETERMINATION PROCESS

COMPUTATION OF AVERAGE

ECG SIGNAL PROCESS

END

CUT SAMPLE OF DEFINED

PERIOD LENGTH

START

PEAKS LOCATION SORTING AND

FALSE PEAKS REMOVING

PROCESS

 
 

 
Fig.2. average signal algorithm 

This step is collected as complete algorithm  to  

process  the  sample  signal which is shown in Fig 

.2.This  algorithm   is  named  as  average signal, 

Which contain sub process which are: 
 

1.Peaks finding process. 

2.Peaks location sorting and false. 

Peaks removing process. 

3.Average  period  determination process. 

4.Computation    of    average   ECG signal  

process. 

C. Generalizing  the idea for different patient 

 

The approach shown in previous section concerning 

with using only one recorded of the data collected from 

the considered source. 

The program can be generalized to give the average 

signal of all recorded signal of different patient by 

putting the written algorithm program that find the 

average signal inside a loop as show sin Fig.3. This 

generalized algorithm works on all signals that represent 

different patient. 

 

START

READ  SIGNAL

RECORDED

MORE

SAMPLES

END

YES

NO

SETUP ALL DATA FILE NAMES  IN

ARRAY

DETERMINE PROPER SAMPLE

LENGTH

AVERAGE SIGNAL ALGORITHM

COMPUTE AVERAGE PERIOD OF

ALL SIGNAL SAMPLES

 

 

 

Fig.3. Generalizing the idea for 
Different patient 
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D. Feature extraction from  the averaged signal  

After getting  average of signal from raw data,  these   

features  must  be extracted from it, these features are 

represent the parameters of ECG  such as :QRS duration 

,PR interval ,QT interval, T interval, P interval and others . 
 

 ECG structure and its components 
 

As explained before, the normal shape of ECG signal has 

the following waves and segments[2][3]  ,which  are  

shown  inFig.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   ECG feature set 

     One the average ECG is determined ,features   needs 

to be extracted from   it , these features are classified   

into[4][5]. 

 

Interval features: 
 

ECG   signal contain same of features related to heart 

beats intervals, which used in second data type ,it can be 

getting from average ECG  signal, these interval   

are(see Fig.5): 
 

 

Fig.5.intervalfeatures 
 

 

 

 

 
 

 

 

 

PR interval: average duration between onset of p and Q 

wave. 

QT   interval:  average  duration between on set off Q and T 

wave. 

T  interval :average duration of T wave. 

P interval :average duration of p wave. 

 

Amplitude features 
 

This features relative to amplitude of   R peak in QRS 

complex, which are computed by determine  amplitude 

(height)of   R peak and compared the difference between 

it and other waves, this appears same feature srelated to 

heart rate, similarly to interval feature it can be  getting 

from average  ECG signal as following(see Fig .6): 

 

 
 

Fig.6.Amplitude features 

 

 
RQ amplitude: difference amplitude between R wave and Q wave. 

RS amplitude:  difference amplitude between R wave and S wave. 

RT amplitude: difference amplitude between R wave and T wave. 

RP amplitude: difference amplitude between R wave and P wave. 

feature extraction can be performed as  a  preprocessing 

step of  the average of  signal  prior to  work on [6].Where 

several methods can be used in the process of extracting 

appropriate  feature   by compute  importance, for each 

feature ,  which provided    as input   to any   supervised 

learning techniques  such as   data classification  and  Pattern 

Recognition [7] , 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4.normal shape of ECG  signal 
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IV. EXPERIMENTS RESULTS  

 
This paper shows the results obtained in this work. 

MATLAB  was used to program the principles of this work, 

Based on  proposed  method  for computing the average signal 

from the raw data, this raw data is a train of heart signals that 

is taken from a single patient and   is needed to compute 

characteristic features of heart signal . 

A designed algorithm named average signal algorithm does 

this procedure, the obtained averaged signal has general 

features of ECG signal of the patient. 

    Figure 7 and 8  are represented one of train pulses of 

normal case and   other of train pulses up normal case  

respectively with obtained average heart signal for different 

patient: 
 

 

 

Fig.7 average signals of normal case 

 

 
 

 
 

Fig.8 average signals of up normal case 

 

V. CONCLUSION  

In this work , the ECG signal data were collected from data 

source , which gives a ECG signal that represent the ECG 

recorded of patient healthy people and Non- healthy people of 

different heart disease .  

In this work, a method was developed to get the average pulse 

ECG signal of the patient which represent his/ her status and 

condition .  A method were developed to process the signal to 

get features from the average ECG signal .  

 

REFERENCES 

 

[1] “Physio : Research resource for Complex Physiologic Signals,” 

http:// www.physionet.org/, Feb. 2018. 

[2] A.L. Goldberger, Clinical Electrocardiography: A Simplified 

Approach, Mosby, 1999. 

[3] O. polakovic, “Back propagation and his application in ECG 

classification,” University of Ostrava, Institute for Research and 

Applications of Fuzzy Modeling journal of Electrical Engineering, 

2005. 

[4] N. Singh and P. Gupta, “ECG to individual identification,” Proc. of 

IEEE 2nd International Conference on Biometrics: Theory, 

Applications and Systems. Washington DC, USA, IEEE, 2008, pp. 1-

8. 

[5] J. Hampton, The ECG made easy, USA: Elsevier’s Health 

Sciences, 2003. 

[6] A. Al- fahoum and A. Qasaimeh , “ECG Arrhythmia Classification 

Using Simple Reconstructed Phase Space Approach,” Irbid Jorden, 

computer in cardiology, 2006, pp. 757-760. 

[7] A. Babloyantz, V. Ivanov, and P. Zrelov, “New approach to ECG's 

features recognition involving neural network,” Particles and Nuclei 

14  Letters, vol. 2, 2001, pp. 41-47. 

[8] M. Kania, M. Fereniec, and R. Maniewski, “Wavelet Denoising for 

Multi-lead High Resolution ECG Signals,” Warsaw, Poland. 

Measurement Science Review, vol. 7, 2007. 

[9] G. von Wagner, U. Kunzmann, J. Schöchlin, and A. Bolz, 

“Simulation methods for the online extraction of ECG parameters 

under Matlab/Simulink,” BiomedizinischeTechnik. Biomedical 

Engineering,  vol. 47 Suppl 1 Pt 2, 2002, pp. 534-537. 

[10] I. Provaznik, J. Kozumplik, J. Bardonova, M. Novakova, and Z. 

Novakova, “Wavelet Transform In ECG Signal Processing,” Brno, 

Czech  Republic: Europ Conference Bios. 

 

 

 

 

 

 

 

 

 

 

 

User1
Text Box

User1
Typewritten Text
Copyright IPCO-2019ISSN 1737-930X

User1
Typewritten Text
International Journal of Computer Science, Communication & Information Technology (CSCIT)Vol.7 pp. 1-6



5
Th

 International  Conference  On Automation ,Control Engineering & Computer Science (ACECS’18),19-22 Dec, 2018, Hammamet-Tunisia 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

User1
Text Box

User1
Typewritten Text
Copyright IPCO-2019ISSN 1737-930X

User1
Typewritten Text
International Journal of Computer Science, Communication & Information Technology (CSCIT)Vol.7 pp. 1-6



 

6 

 

 

User1
Typewritten Text
Copyright IPCO-2019ISSN 1737-930X

User1
Typewritten Text
International Journal of Computer Science, Communication & Information Technology (CSCIT)Vol.7 pp. 1-6




