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Abstract--The expanded execution of PCs and their diminished cost has made it feasible for advancement of PC based signal acquiring 

and analyzing systems. Hospitals require a few estimation frameworks that can measure physiological parameters of the patients. 

Although various diagnostic healthcare instruments have been generally utilized, consolidating virtual instrument innovation to 

accomplish the reason for physiological estimation has a several advantages. These frameworks are proficient and practical for 

acquiring and analyzing biomedical signals. Using virtual instrumentation (LabVIEW) to accomplish physiological estimation will to a 

great extent diminish the cost and increment the adaptability of the instruments. This work aims at planning a virtual instrument for 

getting and preparing of Electrocardiogram signal. Electrocardiography (ECG) is a method for estimating the Electrical activity of the 

Heart. 
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I. INTRODUCTION 

Healing facilities require a few estimation frameworks that can quantify physiological parameters of the patient. Estimation 

frameworks ought to have the capacity to compute precisely the vitals of patient like heart conditions, body temperature, electrical 

action of the heart, electrical action of the cerebrum and so on. This data ought to be promptly accessible to the specialists for 

finding and legitimate treatment. PC based signal procurement, and examination is a proficient and cost compelling technique for 

biomedical signal procurement and observing. Isolation of the subject from the electronic hardware is essential [1]. Additionally, 

since the bio signal level is low, signal amplification is more imperative. Subsequently, a PC based framework comprises of extra 

circuits for segregation and amplification of the signals. Combining virtual instrumentation innovation for physiological 

estimations is a forthcoming innovation that is right now ascending at a quicker rate. The expense can be definitely brought down 

and the adaptability can be expanded by utilization of virtual instrumentation.  

National Instrument's LabVIEW is a platform and improvement environment for a visual programming. The reason for such 

writing computer programs is mechanizing the utilization of preparing and estimating equipment in any research center 

setup[1][3]. Controls and indicators on the front panel allow an operator to input information into or separate information from a 

running virtual instrument. A key advantage of LabVIEW over other development environments is the broad help for getting to 

instrumentation equipment. 

The program Execution is controlled by using the structure in form of graphical block diagram on which the programmer has to 

be connects various function nodes with the use of connecting wires [4]. National Instruments LabVIEW is an industry-driving 

programming apparatus for designing test, estimation, and control frameworks. By utilizing the incorporated LabVIEW 

environment to interface with real world signals, dissect information for important data, and share results. 

LabVIEW is a graphical programming dialect that utilizes symbols rather than lines of content to make applications. In difference 

to content based programming dialects, where guidelines decide program execution, LabVIEW uses dataflow programming, 

where the stream of information decides execution order. LabVIEW programs are called Virtual Instruments, or VIs, because of 

their appearance and task emulate physical instruments [5]. 

LabVIEW software contains comprehensive sets of tools for acquiring, analyzing as well as displaying and storing data and also it 

has various tools to help troubleshooting of our code. LabVIEW contains more than 850 built-in analysis functions to simplify 

development for a broad range of applications [2][4]. 

II. ECG- BIOELECTRIC SIGNAL 

Electrocardiogram is a non intrusive strategy to investigate the electrical action of heart when it siphons blood to the lungs and 

rest of the body. The ECG is clinically performed to evaluate heart rhythm, heart abnormalities like chamber enlargement, heart 

assault finding and so forth.  

Generally, during the ECG recording process, various noises affect the signal heavily and ECG signals gathered from various 

individuals are heterogeneous. All types of clamor incorporates baseline wandering, EMG clamor, movement artifact, power line 

interference and contact noise may happen all the while and erratically. Generally the Electrocardiogram signal acquisition 

hardware can expel the main power line interference; however the baseline wandering and other wideband noise are difficult to be 

stifled by equipment hardware.  

ECG signals are procured by placing electrodes on patient body. 12 lead systems are utilized in basic circumstance where 

extremely exact and definite examination is required while generally 3 lead configuration system is utilized for clinical purpose. 

In three electrode system the electrodes are attached on left arm, right arm and left leg to form an Einthoven triangle. The signals 

subsequently procured from these electrodes should be amplified and molded to be made valuable for investigation. Subsequently 

the signal is made to go through amplifier, low pass and high pass filter before it is digitized and transferred to a PC for analysis 
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purposes. LabVIEW is used for finding out the periodicity, frequency and amplitudes of P, QRS complex, S and T wavelets.  

A few works have been done in the zone of ECG denoising and beat location. Spatial filters have been utilized as conventional 

technique for expelling clamor from signal. These filters normally smooth the information to diminish the noises from signals. In 

the latest decade, a couple of new systems have been built up that enhance spatial filters by expelling the noises even more 

effectively while protecting the peak information. 

Wavelet transform is a very proficient method for a non-stationary signal processing. It can be used to decompose the signal in 

the time domain and/or frequency domain. There are various application domains of wavelet transform like as Data compression, 

peak Point recognition, and detection of noise reduction. 

Various techniques used for the preservation of phase information of biological signal using LabVIEW. The cubic spline wavelet 

transform and interpolation techniques are also used for the detection of accurate QRS complex. They infer that wavelet functions 

give the most astounding exactness on the ECG reading in MIT-BIH arrhythmia database. Despite the way that the wavelet 

transforms approach does not isolate between the signals and noises coefficients of the wavelet disintegration at low SNRs and it 

isn't appropriate at the point at the point when high unwavering quality is required. There are various tools available, which are 

very conveniently for the usage at home, and it’s depending on decimated Wavelet transforms. 

SYSTEM REPRESENTATION 

The fundamental target of the current work is to develop a virtual instrument which can get the ECG signal, perform noise 

elimination and amplification. The structure of this framework comprised of three parts: Electrodes, Signal Conditioning circuit, 

and Interfacing Hardware with Graphical user interface (GUI) in LabVIEW. 

First part consisted of acquiring the ECG signal from body using Clamp Electrodes or Disposable Ag/Agcl electrodes. The second 

part consisted of processing the signals obtained from the Electrodes. This was achieved by designing of suitable low cost 

amplifier for amplification and implementation of low pass and high pass filters for noise removal from the ECG Signal. The 

acquired signal was transferred to the Data Acquisition system and then the final part focused on development of a GUI to display 

the real time ECG in the LabVIEW environment. 

A. ECG Signal Acquisition and Processing 

The basic block diagram of the ECG Acquisition system is as shown in figure: 

 
[Figure: ECG Signal Acquisition system] 

As per Einthoven triangle, Clamp electrode is attached on patient body for acquiring of raw ECG signal. The initial step is 

amplification of ECG signal for extracting the useful information. INA126 IC is used for amplifying the difference of the two 

signals obtained from the electrodes at two arms with respect to the ground electrode which connected to the left leg.  

The ECG signal is superimposed with a variety of noise from Electrical Line Interference and magnetic effect of circuit. Thus, the 

signal conditioning circuit consisted of Bandpass filter to eliminate the noise from that signal. 

The Cut off frequency of High pass filter is 35.38 Hz and cut off frequency of Low pass filter is 0.54 Hz. Having amplified and 

filtered the ECG signal, it needs to be digitized for analysis purpose. However, before digitization, the signal can be viewed on 

CRO (figure). 
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[Figure: ECG Signal Acquisition in CRO] 

Digitization is important for the communication of the signals to PC. For Digitization sampling frequency is kept at 1000 Hz. In 

this way, the DAQ consists of ADC0804, Microcontroller AT89c51 and MAX232. Moreover it is a low power chips which work 

on +5V. After digitizing, the ECG information is transferred to the PC using RS232 to USB converter cable. The digitized 

encoded signal is recreated in an analog ECG signal in LabVIEW where its processing is finished. The whole system hardware 

setup is shown in figure. 

 
[Figure: ECG Signal Acquisition Hardware setup] 

B. Front Panel Designing in LabVIEW 

Signal Processing is divided into two parts for the processing of raw ECG signal: pre-processing and feature extraction. With the 

assistance of LabVIEW and its toolkits like Digital filter Design, Advanced Signal Processing, and Biomedical toolkits are 

needful for the extraction of various features of ECG signal. 

A Digital high pass filter can be used to smother baseline wandering from ECG signal which generally originates from respiration 

at frequencies wandering somewhere in the range of 0.15 and 0.3 Hz. Wavelet transform is another approach to remove that 

baseline wandering. In this with the assistance of wavelet transform approach we are evacuating low recurrence pattern of a 

signal. For this purpose WA Detrend VI is used. 

After removal of baseline wandering, the subsequent detrend signal is more understandable and stationary than the original signal. 

Thus, the feature extraction of ECG signal may get affected by some different types of noise. This might be wideband noise, 

and/or such types of noises couldn't be evacuated by using conventional filters. So, for this reason we are using Wavelet Denoise 

Express VI. 

We regularly need to separate different features from the pre-processed ECG information for the cardiac disease diagnosis 

purposes which incorporate QRS amplitude, PR intervals, QRS intervals etc. These features provide the information about the 

hearts different abnormalities, the conduction velocity, heart rate, the state of tissues inside the heart. We have used Biomedical 

Toolkit in LabVIEW for Feature Extraction of ECG waves. Figure indicates front panel of ECG feature extraction. 
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[Figure: Front Panel of ECG Feature Extraction VI] 

IV. RESULTS AND DISCUSSION 

The biomedical signals Collected from the human body are mostly very small, often in the millivolt or microvolt range. Electro-

cardiography signals are in the millivolt range and have numerous recurrence components. The biomedical signal processing is 

necessary before analysis. LabVIEW contains the various tools, from FFT to Digital Filters for complex analysis of bio signals. 

With the use of LabVIEW, we can successfully obtain a time-domain signal, which measures the frequency component, and 

convert that result into real world units. 

 

WA detrend and WA denoise are a mathematical tools that decomposes a particular signal into a representation which shows the 

signals detailed information. The Wavelet transform is generally used because of its High computation speed. Thus, the 

LabVIEW is very effective software for the suppression of various noises and also it is very helpful for the extraction of various 

features from the bio signals. The LabVIEW based ECG feature Extraction information is shown in table. 

[Table I: ECG Feature Extraction Data for 10 Subjects] 

 
 

V. CONCLUSION 

The execution of PCs has been consistently expanding and the expense has been diminishing. This has encouraged the 

advancement PC based Signal Acquisition and analysis system. The fundamental components are promptly available and also 

inexpensive for an acquisition and analysis of biological signal using LabVIEW Environment. Here, the necessities of a PC based 

body signal acquisition and analysis system have been examined. ECG Signal information acquired, amplified, filtered and 

extraction of various features analyzed in front panel. Thus, the LabVIEW is a graphical programming language tool and it gives 

a powerful and systematic environment for acquisition and analysis of Bio-signals. 

ACKNOWLEDGEMENT 

First and foremost we would like to express our sincere thanks to all those people who supported us. we would like to thanks Mr. 

Manish shah, Fitness centre at Valsad who permitting us to conduct the experiment for data collection and also grateful to all the 

subjects who have cooperated in the experiment. 

http://www.jetir.org/


© 2019 JETIR May 2019, Volume 6, Issue 5                                                              www.jetir.org (ISSN-2349-5162)  

JETIRCQ06093 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 492 
 

 

REFERENCES 

1. R. M. Rangayyan, “Biomedical Signal Analysis A Case study Approach,” IEEE Press, 2005. 

2. Stephane Mallat, “A Wavelet Tour of signal Processing,” Elsevier, 2006. 

3. J.P. Martinez, S. Olmos and P. Laguna, "Evaluation of a Wavelet- Based ECG Waveform Detector on the QT Database," 

Computers in Cardiology, pp. 81-84, Sep. 2000. 

4. P.M. Agante, J.P.Marques, "ECG Noise Filtring Using Wavelets with Sift-Thresholding Methods,” Computers in Cardiology, 

pp. 535-538, Sep. 1999. 

5. H.A.N. Dinh, D.K. Kumar, N.D. Pah and P.Burton, "Wavelets for QRS Derection," Proceedings of the 23rd IEEE EMBS 

International Conference, pp. 1883-1887, Oct. 2001. 

6. S.Z.Mahamoodabadi, A.Ahmadian, M.D.Abolhasani: “ECG Feature extraction using Daubechies Wavelets”, IEEE, 343-348. 

7. S.C.Saxena, V.kumar and S.T.Hamde , “Feature Extraction From ECG signals Using Wavelet Transform for disease 

diagnosis”, International journal of system science, 2002 , volume 33, number13, 1073 -1085. 

8. Goutam Kumar Sahoo, Samit Ari,Sarat Kumar Patra,” ECG signal analysis for detection of Heart Rate and Ischemic 

Episodes” International Journal of Advanced Computer Research (ISSN (print): 2249-7277 ISSN (online): 2277-7970) 

Volume-3 Number-1 Issue-8 March-2013.  

9. Juan Pablo Martínez, Rute Almeida, Salvador Olmos,Ana Paula Rocha, and Pablo Laguna , “A Wavelet-Based ECG 

Delineator: Evaluation onStandard Databases”. IEEE Transactions On Biomedical Engineering, Vol. 51, No. 4, April 2004.  

10. M. K. Islam, A. N. M. M. Haque, G. Tangim, T. Ahammad, and M. R. H. Khondokar , “Study and Analysis of ECG Signal 

Using MATLAB &LABVIEW as Effective Tools” International Journal of Computer and Electrical Engineering,Vol. 4, No. 

3, June 2012. 

11. Parten, M. (2003). Using virtual instruments in a measurements laboratory. Proceedings of the 2003 American Society for 

Engineering Education Annual Conference &Exposition, June 22-26, 2003. 

12. Ankit Jayant, Tripti Singh, Manpreet Kaur,” Different Techniques to Remove Baseline Wander from ECG Signal” 

International Journal of Emerging Research in Management &Technology ISSN: 2278-9359,Volume-2, Issue-6. 

 

 

http://www.jetir.org/

