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Methodology of the Proposed System 
Electrocardiogram is the most efficient and cost 
effective approach to monitor the functioning of a 
human heart. If there is any abnormality in the heart 
function, then the ECG wave will show some 
variations. By studying the various changes in ECG 
signal, only a doctor can analyze the conduction 
system of the heart. This project aims at automating 
the above procedure so that it leads to correct 
diagnosis. Doctors follow certain rules to diagnose a 
particular condition. For proper diagnosis different 
segments of the ECG namely P, Q, R, S, T should be 
extracted accurately. The entire process of the 
proposed system is implemented in MATLAB 
software and tested with MIT-BIH database. The 
entire data is preprocessed, feature extracted and are 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
classified as LBBB or RBBB signal. Since the data set is 
tested and verified by most of the researchers and 
students in the world, it is easy to compare the 
obtained results with the real-time as well as 
template based results.  
 
The whole system implementation is shown in the 
block diagram below. It is composed of two main 
blocks: 

I. Transmitter Section 
II. Receiver Section 

 
Receiver section consists of the mobile phone of the 
receiver i.e. doctor or caretaker. 

Transmitter section is shown in detail in the block 
diagram below 

Abstract 

Electrocardiogram [ECG] is an invaluable tool that helps in monitoring the electrical activity of the 
heart thereby helping us to diagnose the problems associated with the functioning of the heart. Ease 
of use and reasonable cost make ECG advantageous over other diagnostic methods like ultrasound, 
MRI, CT etc. Usually the ECG signals are generated by special devices and they generate a printout of 
the ECG signal as output. Only an expert cardiologist can detect the anomaly in the ECG signal after 
analysis, which delays the diagnosis. Unfortunately most of the cardiac deaths that occur outside the 
hospital is due to the delay in proper diagnosis and timely medical attention. So of late, research on 
automatic ECG signal analysis is gaining more focus. The raw ECG signal is loaded into the PC and the 
analysis is done using MATLAB software that enables to detect the malfunction in the heart’s electrical 
system much faster which helps in well informed and timely decision making. For classifying different 
arrhythmia conditions real-time recorded ECG signals from Physionetdatabase, that is available for 
research purpose is used, due to non-availability of patient ECG database in public domain for general 
users. The work is implemented in MATLAB. ECG signal abnormality detection is done using Wavelet 
decomposition algorithm available in MATLAB. In order to facilitate automatic analysis of a person’s 
ECG signal, Neural Network is implemented in this project, which identifies the type of arrhythmia 
occurred. Here I am classifying two abnormalities, i.e., LBBB and RBBB. If there is any abnormality in the 
signal then the concerned person, for example: doctor or caretaker will receive a message notification 
as LBBB or RBBB in their mobile, availing GSM technology. This can be used in tele medical 
applications. 

Keywords: ECG Signal, Left Bundle Branch Block, Right Bundle Branch Block, ECG Telemetry, Neural 
Network  
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Transmitter Section 

  

Figure 1: Block diagram of Transmitter Section 

The transmitter section is composed of PC and 
microcontroller. The main blocks are: 

Data Acquisition 
In this project the desired ECG signal required for my 
work has been taken from MIT-BIH Arrhythmia 
Database. 

Preprocessing 

The original ECG signal taken from our body cannot 
be used directly for analysis as it contains noise 
interferences. Detection of ECG features become 
difficult if the signal is affected by artifacts like: 1) 
 Baseline wander, which is a low frequency artifact 
that occurs due to  breathing, movement of 
electrodes, or subject motion. 2) Electromyography is 
a high-frequency noise caused by the muscle activity. 
We use DWT to decompose the original ECG signal. 
DWT uses two filters to decompose the signal into 
various frequencies. The output coefficients of LPF 
and HPF are called approximations (cA) and details 
(cD) respectively. Here DWT decomposition is 
applied to the signal using Daubechies4 at level 4. To 
achieve a clean signal, the thresholded high 
frequency components are removed and the Baseline 
drift removal is done by removing the low frequency 
components. 

Feature Extraction 

The preprocessed signal obtained after eliminating 
noise is used to extract the features from the real-
time ECG Signal. In order to get the baseline 
corrected and smooth signal, the wavelet 
decomposition algorithm is used. This gives efficient 
time-frequency analysis of our signal. R-peak 
detection is the major step in feature extraction 
because all other features are determined by keeping 
R value as the reference.  We apply thresholding in 
order to obtain the R peak from the filtered ECG 
signal. The R-peak value and it’s position is used to 
calculate the amplitude, offset and onset values of  P, 
Q, S and T waves. Signal windowing is applied by 
keeping R-position as reference. Window to the left 
of R-position will yield P and Q points. The S and T 
points comes to the right of R. The important 
parameter for detecting the Arrhythmia such as LBBB 
and RBBB is R peak or QRS wave. P wave is the onset 
point of QRS complex and T wave is the offset point 
of QRS complex. Thus various parameters like R-
Peak, QRS wave and its amplitude, P and Q wave 
detection and its amplitude, RR interval etc., are 
obtained. 

Arrhythmia Classification 

The next important step is Arrhythmia classification. 
Here only two common types of arrhythmias are 
considered. LBBB causes wide QRS normally greater 
than 0.12s. For the disease classification of LBBB and 
RBBB neural network is implemented using obtained 
R amplitude value. The dataset that containing all the 
records of LBBB and RBBB are trained and tested in 
the network. The classified Arrhythmia result is either 
LBBB or RBBB. 

 
Table -1: LBBB and RBBB Datasets 

SMS Notification 

Then Hardware is interfaced with PC via RS232, 
where the classified result is sent serially to the 
microcontroller. The programming is done in the 
microcontroller side using AT Command set to send 
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the classified output as SMS to the doctor or the care 
taker. 

Software Requirements 

For implementing the system, MATLAB software 
along with GUIDE tool and Artificial Neural Network 
toolbox is being used. GUIDE tool is used to create 
the user interface dashboard.  

Classification of arrhythmia is done using Neural 
Network toolkit available in the MATLAB. After 
detecting that the ECG signal is abnormal, 
classification is done. The entire program flow for 
classification process is shown below. Here the neural 
network is trained using trainlm function. 

 

Figure 2: Program flow for arrhythmia classification 

Conclusion 

In this project, I have taken real-time ECG Signals to 
identify features from an ECG signal and detect 
different sorts of Arrhythmia. The project 
implemented not only detects arrhythmias such as 

LBBB and RBBB but helps to analyze real-time ECG 
signals. We have tested with very few samples of 
LBBB and RBBB that are available from the dataset. 
This project presents an efficient wavelet based 
feature extraction method and uses neural network 
classification. Two types of arrhythmia:  LBBB, RBBB 
are detected from the samples of the MIT-BIH 
database available. Hardware unit is designed with 
the GSM Modem and the same will sent the message 
as SMS notification to the caretaker or doctor's 
mobile. 

Future Enhancements 

 The system can further be enhanced using IOT 
technology by directly sending the data to the 
doctors or by uploading the arrhythmia classified 
data to the hospital server. 

 If we increase the number of electrodes the 
measurement can still be more accurate. 

 We have classified only LBBB and RBBB. In future, 
we can try to classify other types of abnormal 
ECG signals, like Bradycardia, Tachycardia, heart 
block and PVC ECG signals. 
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