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Abstract— The noble aim behind of this project is to study 

and compare the results of before Exercise and after 

Exercise for Normal healthy subjects. In these experiments 

ECG and Blood Pressure results are important parameter of 

the physiological system for the analysis of physical 

condition of the human body. The present study examines 

the Maximum Heart Rate, Target Heart Rate, Body mass 

Index and change of ECG and SBP before and after 

exercise. Based on that measure the Heart Rate Recovery 

Index and evaluating the Physical fitness. This proposed 

system is implemented in the form of GUI in the LabVIEW 

environment. 
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I. INTRODUCTION 

Exercise evaluation is a non-invasive which evaluates the 

condition of any subject‟s cardiovascular fitness state. 

During exercise, the metabolic demand is needed thus the 

HR increases.  

 As we know that Physical activity requires any 

body movement or any bodily activity which is produced by 

skeletal muscle and that require energy expenditure. And 

Exercise is defined as a sets of physical activity which is 

already planned, structured in blue print for some purpose 

and repetitive for regularity which means that maintenance 

of health or improvement of physical fitness is the main 

objective Whereas Physical fitness includes muscle strength, 

cardio respiratory fitness, flexibility, and body composition, 

composing a set of characteristic that people have or achieve 

that relates to the ability to perform an Exercise or physical 

activity. Physical fitness is best assessed by measures of 

maximal (or peak) oxygen intake (VO2max). [6]. 

 Physiological measurements taking from the 

experimental subject while he is cycling on a bicycle ergo 

meter or walking on treadmill or any other physical activity 

in same time duration that‟s why the stress will be same on 

the experimental patient. During exercise stress testing, it is 

desirable to maintain and reach a predetermined HR selected 

according to health, age and status of cardiac system of the 

experimental subject. The Exercise protocols have required 

that the subject perform a standard workload for fixed time 

duration while recording of patients HR. In this paper the 

safe evaluation method is introduced.  

 The Treadmill is used for the exercise and the 

exercise period is 12min or till exhaustion. In this procedure 

the Maximum Heart Rate (MHR), Target Heart Rate (THR), 

Body mass index (BMI) are calculated before the Exercise 

and after the Exercise measurement of the Heart rate 

Recovery and final evaluation will be calculated based on 

RHR.  

II. SYSTEM CONFIGURATION 

In this proposed system configuration, the ECG signal 

Acquisition hardware is used with the digital blood pressure 

monitor and the data logging with PC using with data 

Acquisition System. The proposed system flow diagram is 

shown in figure 1. 

 
Fig. 1: Proposed system Flow Diagram 

 The proposed system is based on two main steps 

which are: ECG measurement system and Blood Pressure 

Measurement system. 

A. ECG Measurement: 

The block diagram of complete ECG measurement system is 

shown in fig: 

 
Fig. 2: Block Diagram of ECG measurement system 

 In the given block diagram the Electrodes work as 

a transducer that convert the ionic current flow from body to 

the electron flow of the wire and consequentially ECG 

signal can be diagnosed after amplified and processed. The 

second stage is INA126 which is used for the low level 

amplification. The gain of amplifier is 13v/v. Then after the 

signal conditioning circuit which includes Bandpass filter 

with the non-inverting amplifier. In that the frequency range 

of Bandpass filter is 0.5-30 Hz and the Gain of non-

inverting amplifier is 100v/v. Thus, after the filtering stage 

noise will be removed and get the better signal of ECG. 

After that with the use of summing amplifier, signal has 

been summed in the range of 0-5v. Output of the summing 

amplifier is logging with PC using data acquisition system.    
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B.  Blood Pressure Measurement: 

Blood Pressure is defined as the pressure exerted by 

circulating blood upon the walls of blood vessels. Blood 

pressure measured at a Subject‟s upper arm. The subject‟s 

Blood pressure is usually expressed in the terms of SBP 

over DBP and is measured in the unit of mmHg. Normal 

value of BP for an adult is approximately 120/80 mmHg. It 

may vary depending on situation, activity and disease state 

and it is regulated by the nervous and endocrine system. It 

depends basically on cardiac output, peripheral resistance 

and blood volume. Thus, if the subject has to any physical 

activity the blood volume will change that time the blood 

pressure will change and recover after some time. Recovery 

time of blood pressure will vary depends on subject‟s 

fitness. 

C.  Parameter Measurement: 

In the measurement of parameter before the exercise is as 

follows: 

1) Maximum Heart Rate (MHR):  

The estimation of maximum HR has been mostly based on 

the generalized formula; MHR = 220- age. [1]. the 

calculation of Maximum Heart Rate is safe for the subject‟s 

evaluation. 

2) Target Heart Rate (THR):  

For the estimation of THR is based on the following 

formula; THR = 0.75 * MHR [2]. In that the THR rages 

from 75% to 85% of the HR in this work. 

3) Body Mass Index (BMI):  

The body mass index (BMI) of the subject is calculated by 

using the following formula; 

BMI = 
           

            
  [3] 

4) Heart Rate Recovery (HRR):  

The Recovery Heart Rate (RHR) or Heart Rate Recovery 

(HRR) is an independent indicator for the evaluation of CV 

diseases and all causes in healthy subject. It can also 

evaluate the subject‟s fitness states. The RHR is calculated 

at the end of the procedure based on the difference of 

immediately after activity of HR and 5 minutes after activity 

HR. The formula of RHR is as follows; 

RHR = 
                                                         

  
 

 The National Institutes of Health has used BMI to 

define both Healthy and unhealthy weight categories 

according to Table 1 are as follows: 

 
Table 1: Weight Categories and Their Corresponding BMI 

Ranges [2] 

 The fitness state of the subject is determined using 

the following table 2 are as follows; 

 
Table 2: Fitness status and their corresponding Recovery 

Heart Rate [2] 

III. EVALUATION PROCEDURE 

The Five steps of proposed evaluation procedure are as 

follows: 

1) The subject‟s age (A), weight (W) and height (H) is 

manually note down. 

2) The subject‟s Body mass index (BMI) and Target 

Heart Rate (THR) are calculated. 

3) The maximum Physical stress will be estimated 

according to the subject‟s health state. 

4) The subject is asked to run on Treadmill upto 

12min or they complained of fatigue. 

5) At the end of the physical stress, measure the HR 

immediately, after 3 minute and in last after 5 

minutes of activity. 

6) In last final evaluation will be calculated Based on 

the subject‟s Recovery Heart Rate (RHR).  

 This system has been implemented in the form of 

GUI in the environment of LabVIEW. A Final GUI is 

designed and implemented in LabVIEW is as shown in 

figure 3. In that it displays the Heart rate Recovery (HRR).  

 
Fig. 3: GUI of the proposed system 

IV. RESULTS AND DISCUSSION 

This evaluation system was tested and validated on various 

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

3 shows that the BMI of subject and based on that relate the 

weight Category. Before Exercise Blood pressure results 

and after exercise Blood pressure results and also the Heart 

Rate Recovery data are shown in table 4. In table 4 also 

evaluate the physical condition of subject. In that the two 

subject‟s physical status is Excellent those who are doing 

regular exercise. Thus their RHR is under the category of 4-
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6. While in that 2 subject no. of 1 and 8 were evaluated as 

Accepted, who were doing exercise not regularly. The 

Recovery of Heart Rate chart is shown in figure 3. 

 
Table 3: Resting Heart Rate Recorded through the ECG 

system 

 
Table 4: The Blood Pressure (BP) and RHR Results from 

the Proposed Evaluation System and Evaluate the subject‟s 

Health status. 

 
Chart 1: Recovery of Heart Rate (RHR) 

V. CONCLUSIONS 

Physical fitness condition of any subject is a main important 

parameter especially when this person participates in some 

tasks which require very high level of fitness. The proposed 

system shows a high accuracy in predicting the fitness state 

for the some subjects who joined in our test. Thus, this 

system could be developed to be used in predicting 

unhealthy or healthy subjects and may be able to detect the 

cardiac disease.  
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