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Abstract— The aim behind this project is to detect the heart 

rate variability (HRV) using QRS peak of ECG. The 

Electrocardiogram (ECG) is a sensitive diagnostic tool that 

is used to detect various cardio-vascular diseases by 

measuring and recording the electrical activity of the heart 

in exquisite detail. We have developing a real time 

acquisition of ECG signal and detection of QRS complex 

based on R peak. In that Bandpass filter is reduced the 

various types of interferences presenting ECG signal. This 

filtering permits use of low thresholds, thereby increasing 

detection sensitivity. Analysis of Heart Rate Variability is a 

very effective for classify the cardiac rhythms and in 

recently it is a most important research field. The aim of 

proposed method is present a working hardware model of 

ECG signal acquisition with almost removing noise 

interferences and data logging with the help of National 

Instrumentation LabVIEW for analysis of HRV using QRS 

peak. 
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I. INTRODUCTION 

Electrocardiogram (ECG) is a non-invasive technique. 

Electrocardiogram measures the electrical activity of the 

heart. From ECG waveforms, we can examine the ECG 

signal in detail, & we can also get a number of important 

information about the cardiac function. A typical ECG wave 

comprises in P wave, QRS complex, T wave and also U 

wave. These are list of events which occurs in the heart. 

1) Atrium begins to contracts 

2) Atrium contracts 

3) Ventricle begins to contracts at apex and Atrium 

relaxes. 

4) Ventricle is in contraction. 

5) Ventricles start to relax at apex. 

6) Ventricle is in  relaxation.[2] 

Amplitude and Duration of ECG waves are as follows: 

A. Amplitudes: 

 P wave= 0.25mV 

 R wave= 1.65 

 Q wave= 25% of R wave 

 T wave= 0.1 to 0.5mV 

B. Duration: 

 P-R interval = 0.12 sec to 0.20sec 

 Q-T interval = 0.35 sec to 0.44sec 

 S-T segment = 0.05 sec to 0.15 sec 

 P wave interval = 0.11sec 

 QRS interval = 0.10sec [2] 

II. SYSTEM CONFIGURATION 

The block diagram of ECG measurement system is shown in 

fig. 

 
Fig. 1: Block Diagram of ECG Measurement System 

 The block diagram includes electrode, amplifier, 

High-pass filter and low-pass filter. 

A.  ECG Signal from the Patient: 

ECG signal which is extracted from the body when the 

electrode is placed over the different body parts. Disposable 

electrode, clamp electrode as well as button electrode is 

used for the measurement of ECG signal. Electrode is 

placed on the right arm, left arm and right leg.  

B. Electrode: 

Electrode is nothing but it is a one kind of physical patch 

which is connects to the patient. Basically ECG electrodes 

are used for sensing electrical activity which is caused by 

cardiac muscles. 

C. Instrumentation Amplifier: 

Instrumentation amplifier is the first stage in instrumentation 

system. Instrumentation amplifier is very important because 

voltages which are received from the electrode are in small 

range. So the amplification is necessary. For three reasons 

amplifier is used. 

 High CMRR 

 High input impedance 

 Get differential signal 

 Instrumentation amplifier is differentiates the 

signal from the right arm and left arm and remove the 

common mode signal. It is given by the following equation: 

GAIN =  
     

   
 = (   

   

     
)  (
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 Here Rgain =1kΩ. Gain is set to 13v/v. 

Instrumentation amplifier is shown in below fig. 

 
Fig. 2: Instrumentation Amplifier [1] 
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D. ECG signal Denoising: 

A signal from the instrumentation amplifier is affected   by 

the various types of noises like baseline wandering, muscle 

artifact, movement artifact, electrode contact noise etc.so 

filtering circuit is very important to remove these kinds of 

noises and get a better Signal. Mainly two types of filters are 

used:  

1) High Pass Filter: 

High pass filter is basically used for removing a very low dc 

Frequency noise of baseline wandering by the movement of 

patient. With the use of TL-082 IC to design a high pass 

filter of 0.5 HZ. Fig shows that the circuit design of fourth 

order butter worth filter. 

 The cut-off frequency is calculated by below 

equation: 

  
 

   √    
 

 
Fig. 3: Fourth order Butterworth High Pass Filter [1] 

2) Low pass Filter: 

Low pass filter is used to remove EMG and other unwanted 

noises. With the use of TL-082 IC to design a low pass filter 

of 30 HZ. Fig shows that the circuit design of fourth order 

butter worth low pass filter. 

 
Fig. 4: Fourth order Butterworth Low Pass Filter [1] 

The cut-off frequency is calculated by below equation: 

  
 

   √    
 

3) Summing Amplifier: 

A/D (Analog to Digital) Converter is unable to perform on 

the ECG signal when the signal must be in the range of 0 to 

5V.The summing amplifier is depicted in below fig. 

Gain is set to 1. Gain is calculated by following equation: 

 
 The output of the summing amplifier is given to the 

analog to digital (A/D) converter. In summing amplifier, 

Potentiometer is used to generate a 1 V from the voltage 

divider circuit. GPB mounted ECG acquisition hardware is 

shown in fig. 

 
Fig. 5: Summing Amplifier [1] 

 Results from the ECG Signal Acquisition 

Hardware are as shown in figure 6. 

 
Fig. 6: Results from the ECG Acquisition Hardware 

E. Data Acquisition System: 

The output of the summing amplifier is analog. Generally, 

for better analysis we need digital filtering of signal. 

Because many of the software like MATLAB, LabVIEW 

perform digital filtering of signal. For that reason, the first 

step is to convert analog signal into a digital form by 

sampling and digitization with the use of Analog to Digital 

Converter (ADC).Analog to Digital conversion of signals is 

the important goal of Data Acquisition System. It is 

performed by ADC0804. After that, data communication is 

performed by two ways: (1) parallel and (2) serial. In 

parallel mode, transfer of data is fast and it uses more no. of 

lines. In serial mode, data is transfer by two data lines & 

generally it is used for long distance communication. In this 

mode, data is transfer one bit at a time. Interface 8051 

microcontroller (AT89C51) with computer via serial port, 

RS232. With the use of Serial Communication, the ECG 

signal is communicated with PC in National Instrumentation 

LabVIEW. After that HRV for many more subject analyzed 

in LabVIEW. Real time ECG signal acquisition in 

LabVIEW is shown in figure 7. 

Fig. 7: Real time ECG Acquisition in LabVIEW 



Detection of Heart Rate Variability (HRV) using QRS 

 (IJSRD/Vol. 2/Issue 12/2015/171) 

 

 All rights reserved by www.ijsrd.com 657 

III. HEART RATE VARIABILITY MEASUREMENT 

Heart Rate Variability (HRV) is a very important 

measurement in autonomic nervous system. When our body 

is at rest, then heart rates are regular, when a person which 

increases physical activity then heart beats is increased. 

Various factors affect heart rate like age, gender, drugs and 

health status etc. HRV is the time period between two 

consecutive heartbeats. The aim of this procedure is ECG-

HR and ECG-HRV is analyzed with various Subjects. In 

this proposed method is to detect measure a RR interval 

from the ECG waveform. For QRS detection, a threshold is 

set according to the signal. During this process, a wave 

onset is assumed and QRS is confirmed by a lower 

component of signal. In LabVIEW GUI for whole system 

which shows the ECG signal Heart Rate and HRV for the 

long duration of signal is shown in figure 8. 

 
Fig. 8: LabVIEW GUI for the ECG-HR and ECG-HRV 

analysis for long duration of ECG data. 

IV. RESULTS AND DISCUSSION 

This Proposed system was tested and validated on various 

subjects but some of them are as follows in table 3. In This 

Table Describes the No. of Patient wise ECG HR, ECG RR 

intervals, Mean value of ECG, Standard deviation and 

variance value of ECG data. 

 
Table 1: ECG Statistical Analysis with various subjects. 

V. CONCLUSIONS 

This project presents the implementation of an ECG 

Monitoring and Heart Rate Measurement System involving 

low cost amplifier, filter components coupled with a 

sophisticated microcontroller. This project was successfully 

implemented and the output displayed was an ECG 

waveform on the CRO and data logging with PC using Data 

Acquisition System and analysis on that Signal for HRV. 
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