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 Cardiac arrhythmia is a medical condition in which the normal pumping mechanism of 
the human heart becomes irregular. Few arrhythmia are not so serious while few might 
be fatal. Hence, it necessitates the detection of abnormality at an earlier stage. 
Electrocardiograph (ECG) is an electrical recording of the functionality of the heart in 
the form of amplitude and time period of existence. A normal ECG wave has PQRST 
complex whose deviation results in irregular heartbeat thereby resulting in arrhythmia. 
Detection of arrhythmia is a tedious process so for the purpose of easy detection, this 
project aims at arrhythmia detection using patient’s ECG signal itself without the help 
of medical physician. From the acquired ECG signal, processing is done using 
LabVIEW and MATLAB that involves determination of the heart rate in beats per 
minute. A normal healthy adult has the heart rate in the range 60-100 bpm which when 
fails to fall in the stipulated range results in arrhythmia. In this study, two patient data is 
collected and the same procedure is applied for any arrhythmia detection and the results 
obtained for the two different software packages are then compared and then inferred 
that LabVIEW analysis was more accurate and less time consuming.  

 
INTRODUCTION 

 
A. Heart and arrhythmia: 
 The heart is a muscular organ that functions as a pump in the circulatory system to provide a continuous 
circulation of blood throughout the body. The electrical potential can be detected and recorded by placement of 
electrodes on skin and the cardiac electrical potential waveform generated by these bio-potentials is called the 
Electrocardiogram. A typical ECG tracing is a repeating cycle of three electrical entities: a P wave (atrial 
depolarization), a QRS complex (ventricular depolarization) and a T wave (ventricular repolarization). Cardiac 
dysrhythmia (also known as arrhythmia or irregular heartbeat) is any of a group of conditions in which 
the electrical activity of the heart is irregular or is faster or slower than normal. The heartbeat may be too fast 
(over 100 beats per minute), called as tachycardia or too slow (less than 60 beats per minute), called as 
bradycardia and may be regular or irregular (Anuja sas and Shreetam Behera, 2013). Arrhythmias can occur in 
the upper chambers of the heart, (atria), or in the lower chambers of the heart, (ventricles) and can occur at any 
age. Some are barely perceptible, whereas others can be more dramatic and can even lead to sudden cardiac 
death. The normal ECG waveform is given in Fig [1]. 
 
B. Cardiac Image Processing: 
 The softwares used here are LabVIEW and MATLAB. In LabVIEW package, a specialised toolkit called 
LabVIEW biomedical toolkit provides express via for simulation of electrocardiogram (ECG), electromyogram 
(EMG), electroencephalogram (EEG) and non-invasive blood pressure (NIBP) signal. The use of LabVIEW and 
data acquisition in biomedical makes the real time monitor systems with very high performance, low cost of 
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development, more reliable and flexible. MATLAB (Matrix Laboratory) is a multi-paradigm numerical 
computing environment and fourth-generation programming language developed by Mathworks. MATLAB 
allows matrix manipulations, plotting of functions and data, implementation of algorithms, creation of user 
interfaces and interfacing with programs written in other languages, including C, C++, Java, and Fortran. In 
both the software analysis, the determination of heart rate and the deduction of whether the condition is normal 
or abnormal is obtained. 
 

 
 
Fig. 1: Normal ECG waveform with attributes. 
 
 The normal ECG feature values are tabulated as follows: 
 
Table 1: Normal ECG values. 

REGION OF ECG 
WAVE 

ORIGIN 
AMPLITUDE 

(mV) 
DURATION 

(s) 

P Wave Atrial contraction 0.25 
0.12 to 0.22 

 
R Wave(QRS Complex) Ventricular depolarization 1.60 0.07 to 0.1 

T Wave Ventricular re-polarization 0.1 to 0.5 0.05 to 0.15 

U Wave 
Slow re-polarization of intra-

ventricular systems 
<0.1 0.2 

 
II. Objectives: 
 The objective of this study is: 1.To extract the QRS feature from the ECG signal. 2.To determine the heart 
rate 3.To infer whether the ECG is normal or abnormal 
 

MATERIALS AND METHODS 
 

A. Patient: 
 Two male samples of one aged 43 and the other aged 68 were taken for the analysis. The image 
specification is presumed to be with a resolution of 512 x 512 image pixels.  
 
B. Schematic of the study: 
 

 
 
Fig. 2: Schematic of work flow. 
 
C. Software used in image analysis: 
 The objective of Feature extraction is to detect QRS waves the from electrocardiogram (ECG) signals. In 
LabVIEW, the ECG signal in JPEG format is inputted through the Read Biosignal block present in the toolkit.  
The next stage is filtering of the signal to remove base line wandering and this is done using the wavelet de-
noise tool. The artefact removed signal is then given to the ECG feature extractor that detects QRS waves and 
extracts features from the signals. The R-R peak interval defines the heart rate from which we can easily 
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understand if the ECG is normal or abnormal (Dhir, J.S. and N.K. Panag, 2014). The Heart Rate Variability 
(HRV) statistics block calculates the statistic information of RR intervals and yields the R-R mean value from 
which the heart rate is calculated. The obtained heart rate value is then checked for the normal range which is 
60-100. If the value falls in the range, we classify it as normal and if it falls outside the range we classify it to be 
abnormal. In MATLAB analysis M-code for signal generation of the inputted ECG wave and the calculation of 
the beats per minute is done (Sibushri.G, 2014).  
 

RESULTS AND DISCUSSION 
 
 The LabVIEW output for both the patients are given in Fig [3] and Fig [4]. Thus the QRS complex which is 
the most important component of the ECG wave is extracted in both the software package and the beats per 
minute is calculated. Using labVIEW the heartbeat value is found to be 72.7921 for patient-1 and 136.517 for 
patient-2. Also the detection of whether the heart’s working is normal or abnormal has been displayed in the 
front panel of the vi. From the normal healthy range of 60-100bpm, we infer that the patient 1 is healthy 
whereas patient 2 is suffering from arrhythmia. The corresponding MATLAB output is shown in Fig [5] and Fig 
[6]. 

 
 
Fig. 3: LabVIEW output analysis for patient 1. 
 

 
 
Fig. 4: LabVIEW output analysis for  patient 2. 
 

 

 
 
Fig. 5: MATLAB output analysis for  patient 1. 
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Fig. 6: MATLAB output analysis for patient 2. 
 
 Out of both the analysis, it is found out that one sample ECG is normal while the other is abnormal and is 
given in Table-2. 
 
Table 2: Heart rate comparison. 

S.No PATIENT DATA 
HEART RATE(bpm) 

DETECTION 
LabVIEW MATLAB  

1 MALE-43 72.7921 78 Normal 
2 MALE-68 136.517 132 Abnormal 

 
Conclusion: 
 The LabVIEW analysis provides an edge over the MATLAB analysis since it avoids the lengthy coding that 
is present in MATLAB. Also, real time data acquisition using a DAQ card interface is possible in LabVIEW 
environment if we have a ECG circuit design of our own. Thus this project aims at delivering the report of the 
cardiac condition being normal or abnormal or not by using the assistance of LabVIEW and MATLAB software 
modules. The interpretation of the working of the heart through the determination of the value of heart rate is an 
accurate and reliable data. 
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