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Abstract: The objective of this paper is to identify the heart 

disorders, using LabVIEW. The proposed method deals with the 

study and analysis of ECG signal using LabVIEW Biomedical 

toolkit effectively. The considered device has been divided in 

following parts, Such as signal acquisition, interfacing data 

using myDAQ, amplification and feature extraction. Main chunk 

is ECG amplifier circuit built via instrumentation amplifier 

circuit (AD8232), followed by signal conditioning circuit with 

under taking amplifier (LM741). The DAQ card is act as ADC. 

Using LabVIEW tool the ECG signal is processed after that the 

ECG features are extracted with help of biomedical tool kit. The 

extracted features are compared with default parameters set in 

the code and the results indicates the patient is weather the 

patient is normal or arrhythmic. Subsequently, telemedicine 

application is provided which lets in doctor to view his patients 

ECG signal remotely and dynamically in web page in real time, 

and does not need to have any special requirements on his PC 

except an internet access. The target is achieved using TCP/IP 

protocol which is implemented in LabVIEW. 

Key words: NI LabVIEW Biomedical Toolkit, Biomedical 

workbench, ECG, ECG parameters, ECG Feature Extraction. 

I. INTRODUCTION 

eart is one of the important muscular organ, which 

supplies the oxygenated blood to all parts of the body. 

ECG is the graphical recording which indicates electrical 

activity of the heart. The normal ECG waveform is shown in 

figure1. The P, QRS, T and U waves indicate the rhythmic 

depolarization and repolarization of the heart muscles. With 

the help of ECG we can diagnose various diseases and 

conditions associated with heart. 

The goal is to detect following cardiac abnormalities such as: 

Tachycardia: It is the condition where increased heart rate 

(above 100bpm) is found. 

Bradycardia: It is the condition where decreased heart rate 

(below 60bpm) is found. 

AV block: It is the condition where PR interval duration is 

greater than the normal i.e. >0.2. 

Ventricular fibrillation: It is the condition where absence of 

P wave is found. 

Atrial fibrillation: It is the condition where QRS<0.12sec. 

In this paper we used LabVIEW software for ECG signal 

processing which includes low pass and high pass filters to 

remove noise and biomedical toolkit is used for ECG feature 

extraction [1]. Laboratory Virtual Instrument Engineering 

Workbench (LabVIEW) is a system design platform and 

development environment for a virtual programming 

language. LabVIEW is commonly used for data acquisition, 

signal processing and signal transmission.   The 

concept of remote healthcare system or telemedicine has to be 

introduced in the last few decades. Telemedicine system has 

gained a huge attention due to its huge potential and 

application. As a result the number of implemented 

telemedicine systems has been increasing. Generally, this 

system takes the patients data sends it to the central system. 

The central system processes the data to detect diseases (if 

any). A real time monitoring option is also included in some 

systems. Central health system needs a good amount of time 

to process huge data of different patients and provide report to 

each patient. Real time monitoring is only available when the 

physician is present on the other side of the system. This 

scenario may increase the suffering of the patient especially 

with the cardiac disorder if not detected at an initial stage. 

Detection of diseases within the system itself based on 

patients data can be a possible solution of the problem 

mentioned above. [2] 

 

Figure 1. Normal ECG waveform 

H 



International Journal of Research and Scientific Innovation (IJRSI) | Volume IV, Issue IX, September 2017 | ISSN 2321–2705 

www.rsisinternational.org Page 55 
 

II. SYSTEM DESIGN 

 

Figure 2. System design 

The System Design contains the following components: 

Sensor Module: The sensor is used acquire the ECG signal 

from the patient. In this work we have used AD8232 ECG 

sensor module in order to acquire the ECG signal from the 

patient 

NI myDAQ: it is an hardware device which acts as an 

interface between the sensor module and output device 

(laptop).  

Signal Processing in LabVIEW- 

Includes the signal processing tools such as LPF, HPF and 

BPF in order to remove the base line wandering and noise 

from acquired raw ECG signal. 

Biomedical Workbench- 

Ready-to-use applications for acquiring, preprocessing, 

extracting, and analyzing biosignals and biomedical images. 

Web based communication and transmission module-  

The unit utilizes the G-server which is included in the 

labVIEW application software. With the G- server the 

recorded data can be sent to central system or database. In 

critical situation where emergency steps are required, this 

module can provide a real time doctor-patient communication 

interface. 

III. METHODOLOGY 

Acquiring Raw ECG Signals.  

User can use various kinds of techniques to acquire (ECG) 

signals. The bandwidths of these electrocardiographs are not 

very high. National Instruments multichannel DAQ devices 

can be used to acquire raw ECG signals from the output 

terminals of ECG sensors. User can store the acquired ECG 

signals in the NI TDMS file format for offline analysis. 

Online databases such as the MIT-BIH database also contain 

many typical ECG signals. The Biomedical Toolkit can 

import MIT-BIH ECG data directly using the palette VIs or 

the Biomedical Workbench. 

Performing Feature Extraction on ECG Signals 

For the purpose of diagnosis, it is often need to extract various 

features from the preprocessed ECG data, including QRS 

intervals, QRS amplitudes, PR intervals, QT intervals, etc. 

These features provide information about the heart rate, the 

conduction velocity, the condition of tissues within the heart 

as well as various abnormalities. It supplies evidence for the 

diagnoses of cardiac diseases. For this reason, it has drawn 

considerable attention in the ECG signal processing field. Lab 

VIEW Biomedical Toolkit provides an ECG Feature Extractor 

VI, and also an ECG Feature Extractor application for users to 

extract ECG features conveniently. User can select whether to 

detect QRS only or to detect all supported ECG features, 

including R position, R amplitude, QRS onset, QRS offset, P 

onset, P offset, T onset and T offset.[3] 

 

Figure 3. Feature Extraction from ECG Signal. 

The ECG Feature Extractor firstly detects all beats 

(R waves) in the signal, and then extracts other features for 

every beat. Thus the accuracy of detecting R waves is very 

important [4]. For normal ECG signals, they can be easily 

detected, as shown in Figure 3. While abnormal morphology 

makes the detection difficult for ECG from patients with some 

specific heart diseases. Thus sometimes it is needed to 

perform some signal enhancement (preprocessing) before 

feature extraction. The preprocessed ECG signal is used to 

detect position of R waves. After that, all other features will 

be extracted using original signal, because the signal 

enhancement may change these features. 

 After extracting the features, user can perform heart 

rate variability (HRV) analysis on the R-R interval signal to 

demonstrate the state of the heart and nerve system. In HRV 

Analyzer of Lab VIEW Biomedical Toolkit, user can directly 

synchronize the RR intervals from ECG Feature Extractor. 

Transmission unit utilizes the G-server which is included in 

the labVIEW application software. With the G- server the 

recorded data can be sent to central system or database. In 

critical situation where emergency steps are required, this 

module can provide a real time doctor-patient communication 

interface 
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Thus process of ECG feature extractor includes 4 steps: 

1. Acquire ECG signal from DAQ or read from file. 

2. Preprocess ECG signal, includes filtering 

3. Extract features. 

4. Visualize and analyze the extraction Results. 

5. Web  based communication and transmission. 

Detection of heart abnormalities 

Any changes in ECG parameters from their normal values 

reflect cardiac disorders. For example, any elongation in PQ 

segment and QT interval indicate heart block and congenital 

disorders. After the extraction of ECG parameters, this system 

compares the values with the predefined normal values and 

indicates corresponding diseases (if any) from the current 

ECG. Table1 shows the normal values of ECG and Table 2 

shows the abnormal ECG values with associate diseases. 

TABLE 1 

Normal ECG parameters 

Parameter 
Duration (sec) 

 

P wave 0.06-0.11 

PR  Interval 0.12-0.20 

PR Segment 0.08 

QRS Complex 0.06-0.10 

ST Segment 0.12 

QT Interval 0.36-0.44 

T wave 0.16 

 

TABLE 2 

Abnormal ECG parameters and its Effect 

Abnormal parameter Heart disease 

Increased HR Tachycardia 
 

Decreased HR Bradycardia 

Increased PR AV block 

P wave absent Ventricular fibrillation 

QRS <.12 Atrial fibrillation 

 

IV. LABVIEW AND NI MYDAQ 

LabVIEW (Laboratory virtual Engineering 

Instrumentation Workbench) is a graphical programming 

language that uses icons instead of lines of text to create 

applications. LabVIEW uses dataflow programming, where 

the flow of data determines execution order. LabVIEW also 

includes several wizards to help one quickly configure the 

DAQ devices and computer-based instruments and build 

applications.         In LabVIEW we build a user interface by 

using a set of tools and objects. The user interface is known as 

the front panel. We then add code using graphical 

representations of functions to control the front panel objects. 

The block diagram contains this code. In some ways, the 

block diagram resembles a flow chart. We interact with the 

front panel when the program is running. We can control the 

program, change inputs, and see data updated in real time. 

Every front panel control or indicator has a corresponding 

terminal on the block diagram. When a VI is run, values from 

controls flow through the block diagram, where they are used 

in the functions on the diagram, and the results are passed into 

other functions or indicators through wires. This work uses a 

data acquisition device which is connected to a PC. It gains 

input from the process and gives out outputs to the control 

element. A control algorithm is implemented on the PC which 

is connected to the DAQ device. LabVIEW software is used 

to design the custom data acquisition and control program. 

The program uses the values from the process, compares it 

with a predefined set point, and issues the desired control 

signal to the final control element. The DAQ device also 

performs analog to digital and digital to analog conversion for 

interfacing I/O signals to the PC.  The card used in this project 

is NI myDAQ, shown in figure-4.1 

 

Figure 4.1.NI my DAQ 

NI my DAQ is a low-cost portable data acquisition device that 

uses NI LabVIEW-based software instruments, allowing us to 

measure and analyze real-world signals. NI my DAQ is ideal 

for exploring electronics and taking sensor measurements. 

Combined with NI LabVIEW on the PC, we can analyze and 

process acquired signals and control simple processes anytime 

anywhere. In LabVIEW this device can be used to either 

generate or acquire analog or digital signals.                    

 

Figure 4.2.NI myDAQ 20-Position screw terminal I/O connector 
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Figure 4.2 shows the available audio, AI, AO, DIO, GND, and 

power signals accessed through the 3.5mm audio jack and 

screw terminal connections. Table 3, provides thescrew 

terminal description of NI my DAQ. [5] 

TABLE 3: SCREW TERMINAL DESCRIPTION

 

V. TEST RESULTS 

When tested on real time ECG, the proposed system 

successfully extracted ECG parameters and detected above 

mentioned heart diseases which reflect a positive sign as 

shown in table 4. The remote transmission module also tested 

successfully to ensure proper data transmission and real time 

doctor-patient communication. Figure 5.1 shows the remote 

monitoring system. 

 After successfully extracting the ECG parameters, a 

comparison is done with the normal ECG parameters. Any 

mismatch will indicate abnormality in the current ECG. 

 Primarily, heart diseases that the proposed system 

can detect are enlisted below with the detection technique as 

Figure 5.2 (a, b, c, d, e) shows the enlisted diseases waveform. 

TABLE 4 : Values extracted from patients 

Patient 

P 

wav

e 

PR 

interv

al 

PR 

seg

ment 

QRS 

Comp

lex 

ST 

seg

ment 

QT 

inter

val 

T 

wav

e 

Hear
t 

Rate 

(bp
m) 

Normal 0.09 0.16 0.06 0.08 0.11 0.42 0.12 77 

Normal 0.07 0.19 0.08 0.05 0.09 0.39 0.16 74 

Bradyc
ardia 

0.19 0.17 0.84 0.3 0.4 1.05 0.4 54 

Tachyc 0 0 0 0.8 0.13 0.68 0.11 122 

ardia 

AV 

block 
0.18 0.44 0.18 0.09 0.11 0.48 0.12 130 

Tachyc

ardia 
0 0 0 0.9 0.7 0.42 0.8 120 

Atrial 

fibrillat

ion 

0.27 0.52 0.45 1.17 0.48 0.42 0.4 151 

Bradyc
ardia 

0.01 0.16 0.02 0.8 0.3 0.8 0.7 61 

Ventric

ular 
fibrillat

ion 

0 0 0 0.18 0.11 0.39 0.14 148 

AV 
block 

0.13 0.42 0.16 0.11 0.14 0.41 0.13 125 

 

 

Figure 5.1. 

Apart from this we have identified many heart abnormalities 

shown below  

 

Figure 5.2. a) Tachycardia: Resting heart rate exceeds more than 100 bpm. 

But the upper limit is 150 bpm. From R-R interval the heart rate (HR) can be 
calculated to detect tachycardia. 
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Figure 5.2.b) Bradycardia: HR falls less than 60 bpm and can be detected as 
mentioned above. 

 

Figure 5.2. c) Atrial fibrillation: QRS <.12, the figure this is shown above 

 

Figure 5.2.d) Ventricular fibrillation: P wave absent as shown in above figure 

 

Figure 5.2.e) Atrioventricular block: PR interval is greater than 0.20 sec 

shown in the above figure 

VI. COUNCLUSION 

An effective and fast automatic ECG signal analyzing system 

has been presented in this paper. The system is flexible. The 

physician take much time to identify the abnormalities when 

he identifies manually. Hence in this method automatically we 

are going to identify the heart abnormalities as the default 

values are set in the code when patient is tested the real time 

patient parameters are compared with default values and result 

indicates whether subject is normal or diseased.  

 A reliable TCP protocol is used in this application 

and implemented in LabVIEW. The telemonitoring 

application which is proposed allows doctor to view his 

patient’s vital parameter remotely and dynamically in a Web 

page in real time and does not need to have any special 

requirement on his PC all he needs is an internet access[6]. 
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