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Abstract--- The aim of the work  is to  -Discover trusty 

heart rate reading model and monitoring the effect  of 

stress, and emotion on heart rate with applying 

algorithms to process the acquired signals through 

sensors , extract statistical features from the processed 

signals to discover how variation in skin conductance 

canl affect the heart rate of a human .The main aim is to 

achieve device with low cost that consumes low power 

and  Users can see the status of the individual, 

determine any abnormal physiological condition and get 

alerted immediately. To develop an Android application 

to monitor  sensor data using Arduino 

[6]microcontroller  and acquired signal and extracted 

parameters, to check whether a patient is observed with 

RBBB, and develop a system that helps in the early 

detection of heart related diseases’ symptoms. 
 

Keywords— Heart rate, PPG, GSR, Arduino 

microcontroller 

 

I. INTRODUCTION 

 
        Medical and engineering worlds has been working 

since many years.. Developers have always been working 

to put Android and iOS devices into better use . However  

the large number of existing technologies available but  

estimating reliable heart rate readings has always been an 

issue in the medical world . There are many technologies 

that have been developed to estimate heart rate, but they are 

rather expensive. Nonetheless, there are many factors that 

could affect someone’s heart rate such as motion, emotions, 

and stress. Here in this work we tried to work with all these 

parameters.Current findings in biology  observed that the 

changes in the biological stress can influence heart rate. ,the 

pumping process of the heart and in turn the flow of blood 

throughout the body may be affected by the changes in 

physiological stress and emotion. We tried here to use PPG 

sensor signal which can helps to determine the change in 

blood volume pulse and heart rate. The changes in the 

pulsatile flow of the arterial blood are can be represented in 

a PPG waveform, which is used to extract necessary 

information that is the heart rate of a person. It is found that 

physiological stress and emotion is through the changes in 

the skin conductance.So we tried here to use  PPG and GSR 

sensors which can be used to indicate how stress and 

emotion affects the heart rate by a simultaneous analysis of 

the corresponding waveforms. The effort of the work will 

lead to cost saving and low power consumption and  

facilitate medical attention, care support for elderly and 

disabled people, monitor heart rate variation and irregular . 

 

II. EXISTING SYSTEM  

 

        Wearable sensors has made it possible to have 

the necessary treatment at home for patients health[3] 

suffering from heart attacks. The whole activity can 

be monitored remotely by doctors, nurses, or 

caregivers].  

             These days people are using  PPG sensor to 

measure the heart rate of a person. PPG is a procedure 

that determines the change in blood volume pulse 

usually in the soft tissues of the body)using the direct 

relationship between variations in volume and the 

absorption, reflection, and scattering of the light from 

a photo-emitter and then recorded by the photo-

receptor  The changes in the pulsatile flow of the 

arterial blood are then represented in a PPG 

waveform, which can then be used to extract useful 

information such as a person’s heart rate or second 

way estimating physiological stress  through the 

changes in skin conductance.  For that GSR is a 

technique used to measure the changes in the skin 

conductance, usually to indicate an estimate of the 

level of biological stress . We found both can be  used 

to achieve better results. So in proposed solution, a 

PPG sensor and a GSR sensor are used together 3with  

Arduino microcontroller platefom to acquire the 

required signals.  

            

 

III. PROPOSED SYSTEM 

 

 The paper proposes a system, with a strong prediction 

algorithm, which implements powerful classification steps 

with a comprehensive report generation module. The 

project aims to implement a self-learning protocol such that 

the past inputs of the disease outcomes determine the future 

possibilities of heart disease[1][2] to a particular user. The 

proposed model makes use of strong preprocessing tools . 

 

Implementation: 

1
st
 PHASE: Project Setup with Sensors using Arduino 

Platform 
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Fig 1: A block diagram of the system 

 

 

 

 

 

 

 

 

Fig 2: Circuit Connection of Arduino UNO to Sensors  

 

2
nd

 PHASE: Analysis Flowchart for work is shown in Fig3  

                                               

 

            Fig 3 - Flowchart of proposed work  

 

 

Data Source  

 

As shown in diagram, we collected real time data, by 

uploading to server, we considered 13 attributes with 

7 discrete values and 6 continues values. We collected 

nearly data of 250 patients. 

 

Name 

  

Type Description 

Age  Continuous Age in years 

Diagnosis 

(num) 

Discrete Diagnosis classes: 

0 = healthy  

1 = patient who is 

subject to possible heart 

disease 

Sex  Discrete 1 = male  

0 = female 

Cp  Discrete Chest pain  type:  

1 = typical angina  

2 = atypical angina  

3 = non -anginal pain  

4 = asymptomatic 

Fbs Discrete Fasting blood sugar > 

120 mg/dl: 

1 = true  

0 = false 

Trestbps  Continuous Resting blood pressure 

(in mm Hg) 

   

Chol  Continuous Serum cholesterol in 

mg/dl 

Restecg Discrete 1 = true  

0 = false Resting 

electrocardiographic 

result:  

0 = normal  

1 = having ST -T 

abnormality 

2 = showing probable or 

define left ventricular 

hypertrophy by 

Estes’criteria 

Thal  Discrete 3 = normal 

6 = fixed defect 
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7 = reversible defect 

Thalach Continuous Maximum heart rate 

achieved 

Exang Discrete Exercise induced 

angina: 

1 = yes 

0 = no 

Old peak 

ST 

Continuous Depression induced by 

exercise relative to rest 

Slope  Discrete The slope of the peak 

exercise segment: 

1 = up sloping 

2 = flat 

3 = down sloping 

  

                      Table 1 - Selected Heart Disease Attributes 

 

To deal with the serial transmission of the points, each 

waveform point was sent followed by a heart rate value 

corresponding to an approximated number of points between 

the first and the second peak of the PPG signal (the distance 

between the peaks represents an inter-beat interval). An 

Arduino loop function was used to facilitate continuous 

transmission of data to the real-time monitoring system. 

Moreover, to make the monitoring more informative and 

efficient, heart rate variability was also investigated using 5 

common (HRV) parameters for normal R-R heartbeat (NN) 

intervals [6]. They are as follows: 

 Mean of the NN intervals 

 Standard deviation (SD) of the NN intervals 

 The Coefficient of Variation (CV) of the NN 

intervals (the ratio of the standard deviation to 

the mean) 

 

The Standard Deviation of Successive Differences 

(SDSD) of NN intervals [6] 

 

 

The Root Mean Square of Successive Differences 

(RMSSD) of NN intervals  

 

 

Unlike a PPG signal, a GSR signal is aperiodic and a 

number of factors can significantly affect the nature of 

the response, such as age, temperature, humidity, and 

health . Figure below defines a typical GSR response 

over time. 

For analysing the GSR signal, four parameters are used  

● Mean 

● Standard deviation 

● Kurtosis 

● Skewness 

 

The mean of the signal represented its baseline. The 

standard deviation indicated changes in the signal 

relative to its baseline. Kurtosis, was used to measure the 

flatness of the signal relative to the normal distribution. 

Generally, a positive value for kurtosis indicates that the 

signal is Leptokurtic (more flat than the normal 

distribution) while a negative value means the signal is 

less flat than the normal distribution, or platykurtic. The 

implemented formula for Kurtosis is the following : 

             

 

 

 

 

 

Skewness was determined to indicate the symmetry 

of the GSR signal relative to its baseline. A positive 

skewness would indicate that the signal is skewed to 

the right while a negative skewness value would 

indicate that the signal is skewed to the left. The 

implemented formula for skewness is as follows [7]: 

 

 

 

 

 

 

 

 

 

 

3
rd

 PHASE: Results 
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Decision Support in Heart Disease Prediction 

System is developed using Naive Bayesian Classification 

technique. The system extracts hidden knowledge from a 

historical heart disease database. This is the most effective 

model to predict patients with heart disease. This model 

could answer complex queries, each with its own strength 

with respect to ease of model interpretation, access to 

detailed information and accuracy.  

 

IMPLEMENTATION OF NAÏVE BAYES 

CLASSIFIER 

A. Classifier 

A classifier is a process of mapping from a (discrete or 

continuous) feature space X to a discrete set of labels 

Y. Here we are dealing about learning classifiers, and 

learning classifiers are divided into supervised and 

unsupervised learning classifiers . The applications of 

classifiers are wide- ranging. They find use in 

medicine, finance, mobile phones, computer vision 

(face recognition, target tracking), voice recognition, 

data mining and uncountable other areas. 

An example is a classifier that accepts a person's 

details, such as age, marital status, home address and 

medical history and classifies the person with respect 

to the conditions of the project. 

 

B. Naïve Bayes 

In probability theory, Bayes' theorem (often called 

Bayes' law after Thomas Bayes) relates the conditional 

and marginal probabilities of two random events. It is 

often used to compute posterior probabilities given 

observations . 

For example, a patient may be observed to have 

certain symptoms. Bayes' theorem can be used to 

compute the probability that a proposed diagnosis is 

correct, given that observation. 

A naive Bayes classifier is a term dealing with a 

simple probabilistic classification based on applying 

Bayes' theorem.In simple terms, a naïve independently 

contribute to the probability that this fruit is an apple. 

 

Depending on the precise nature of the probability 

model, naive Bayes classifiers can be trained very 

efficiently in a supervised learning setting. Naive 

Bayes classifiers often work much better in many 

complex real-world situations than one might expect. 

Here independent variables are considered for the 

purpose of prediction or occurrence of the event. 

In spite of their naive design and apparently over- 

simplified assumptions, naive Bayes classifiers often 

work much better in many complex real- world 

situations than one might expect. Recently, careful 

analysis of the Bayesian classification problem has 

shown that there are some theoretical reasons for the 

apparently unreasonable efficacy of naive Bayes 

classifiers . 

 

An advantage of the naive Bayes classifier is that it 

requires a small amount of training data to estimate the 

parameters (means and variances of the variables) 

necessary for classification. Because independent 

variables are assumed, only the variances of the 

variables for each class need to be determined and not 

the entire covariance matrix . 

 

C. Theorem 

This is a simple probabilistic classifier based on 

the Bayes theorem, from the Wikipedia article. 

This project contains source files that can be 

included in any C# project. 

 

 

The Bayesian Classifier is capable of calculating the 

most probable output depending on the input. It is 

possible to add new raw data at runtime and have a 

better probabilistic classifier. A naive Bayes classifier 

assumes that the presence (or absence) of a particular 

feature of a class is unrelated to the presence (or 

absence) of any other feature, given the class variable. 

For example, a fruit may be considered to be an apple if 

it is red, round, and about 4" in diameter. Even if these 

features depend on each other or upon the existence of 

other features, a naive Bayes classifier considers all of 

these properties to independently contribute to the 

probability that this fruit is an apple. 

 

D. Bayesian interpretation 

In the Bayesian (or epistemological) interpretation, 

probability measures a degree of belief. Bayes' theorem 

then links the degree of belief in a proposition before 

and after accounting for evidence. For example, suppose 

somebody proposes that a biased coin is twice as likely 

to land heads as tails. Degree of belief in this might 

initially be 50%. The coin is then flipped a number of 
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times to collect evidence. Belief may rise to 70% if the 

evidence supports the proposition . 

For proposition A and evidence B, 

P(A), the prior, is the initial degree of belief in A. P(A | 

B), the posterior, is the degree of belief having 

accounted for B. 

P(B | A) / P(B) represents the support B provides for 

A. 

 

F. Sex classification 

Problem: classify whether a given person is a male or a 

female based on the measured features. The features 

include height, weight, and foot size. 

 

E. Training 

Example training set is shown below. 

 
sex height 

(feet) 
weight 
(lbs) 

foot size 
(inches) 

male 6 180 12 

male 5.92 
(5'11") 

190 11 

male 5.58 (5'7") 170 12 
male 5.92 

(5'11") 
165 10 

femal
e 

5 100 6 

femal
e 

5.5 (5'6") 150 8 

femal
e 

5.42 (5'5") 130 7 

femal
e 

5.75 (5'9") 150 9 

                  Table2. Data set 

 

The classifier created from the training set using 

a Gaussian distribution assumption would be: 

 
Sex mean 

(h) 

varianc

e (h) 

mean 

(w) 

var

ian

ce 

(w) 

mean 
(foot 
size) 

varia

nce 

(foot 

size) 
 
Mal
e 

 
5.855 

 
3.5033e- 

 
176.2 

 
1.229
2e+0 

 
11.25 

 
9.1667
e- 

  02 5 2  01 

 
fem
ale 

 
5.417 

 
9.7225e- 

 
132.5 

 
5.583
3e+0 

 
7.5 

 
1.6667
e+0 

 5 02  2  0 

 

Table 3. Values calculated by Gaussian distribution 

 

Let's say we have equiprobable classes so  (male)= 

P(female) = 0.5. There was no identified reason for 

making this assumption so it may have been a bad idea. 

If we determine P(C) based on frequency in the training 

set, we happen to get the same answer. Below is a 

sample to be classified as a male or female. 

sex height 
(feet) 

weight (lbs) foot size 
(inches) 

sample 6 130 8 

 

Table 4. Sample for classification 

 

We wish to determine which posterior is greater, 

male or female. For the classification as male, 

the posterior is given by: 

     

 

 

The evidence may be ignored since it is a positive 

constant. (Normal distributions are always 

positive.) We now determine the sex of the sample. P 

(male) = 0.5 

 

 
 

Where µ = 5.855 and σ2 = 3.5033e − 02 are the 

parameters of normal distribution which have been  

previously determined from the training set. Note that a 

value greater than 1 is OK here – it is a probability 

density rather the probability, because height is a 

continuous variable.  

P(weight | male) = 5.9881e-06  

P(foot size | male) = 1.3112e-3  

Posterior numerator (male) = their product =  

6.1984e-09 

 

P(female) = 0.5  

p(height | female) = 2.2346e-1  

p(weight | female) = 1.6789e-2  

p(foot size | female) = 2.8669e-1  

Posterior numerator (female) = their product =  

5.3778e-04  

Since posterior numerator is greater in the female  

case, we predict the sample is female.  

 

 

4
th

 PHASE: Web-App[5] Design 

Project Module Description 
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Patient Details: 

 View Patient Details 

 Add Patient Details 

 Update Patient Details 

 Delete Patient Details 

               Patient Records: 

 Add Patient Records 

 View Patient Records 

 Calculate Patient Diabetes 

  Settings: 

 Change Password 

 Logout 

 

            System Requirements 

Hardware Requirement: 

 

Processor  :   Pentium IV 2.4 GHz. 

Hard Disk :   250 GB. 

Monitor     :  15 VGA Color. 

RAM         :  1 GB 

Mouse       :  Optical 

Keyboard  :  Multimedia 

 

Software Requirements: 

 

Operating system  - Windows XP Professional /  

         Windows7,Coding Language   :  Java (Jdk 1.7),  

Web Technology- Servlet & JSP (J2EE),Database             

- My-SQL 5.0 ,Database GUI  -SQLYog,Eclipse tool  

-  Eclipse Indigo 

 

IV. SYSTEM DESIGN 

 

SYSTEM PERSPECTIVE 

Iterative Model: 

In a consecutive way the improvement of the 

product will continue and that is the thing that we call the 

Cascade display. In cascade display well ordered 

demonstrating is finished with the endorsements set up. The 

programming group will move to the following stage just 

when the earlier stage is finished. Every one of the stages 

advancement will have a period bound so the 

administration under the cascade model will be overseen 

under exacting planning position. The stages are  

● Requirements  

● Design  

● Implementation  

● Verification  

● Support 

 

The waterfall demonstrate is an extremely 

decent practice, however now and again it is criticized 

by a large portion of the instrument maker companies. 

Most importantly , a product advancement face won't be 

right or impeccable before moving to the up and coming 

stages. And furthermore this present model needs 

adaptability in its strict structure for the planning and 

the exacting changes. Which makes the software 

engineers and its designers profoundly troublesome for 

the plan changes. 

Nonetheless, there are a wide assortment of 

standards from the cascade demonstrate which can be 

connected amid the advancement of the software.  

The partial list of these principles are listed 

below. 

 Most of the problems can be resolved if they 

are defined very clearly. 

 If they are not structured a large number of 

codes can be traceable 

 The work done by human should always be 

verified. 

 The development process improves a good 

project’s life cycle. 

 The documentation of the system is the by-

product of the progress of the process and it is 

not done later. 
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      Fig: System Architecture 

         To ensure synchronous transmission and minimize 

transmission delays, the rate at which the points were 

transmitted was made equal to the sampling rate of the 

analog data from the sensor. This was done using the 

same interrupt timer for both the sampling and 

transmission processes. The timer was set as such that it 

interrupted every 2ms (sampling period) to sample a 

PPG point and then send right away through the serial 

UART port to the application. 

 

V. SCREENSHOTS 

Screenshots of the proposed are as shown below.  

Screen 1: Login Page

 

 

  Screen 2: Upload File 

 
 

Screen 3: Click on Continue        

 
Screen 4: Add Patients Records 

 
 

 

Screen 5: View Patient Details  

 
 

 

Screen 6: Final Report (No Chance of Heart 

Disease) 
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Screenshot 7: Final Report (No Chance of 

Heart Disease) 

 
 

V. CONCLUSION 
 

         As we have been through a number of 

projects and their papers and found different algorithms had 

different accuracy starting from ML algorithms to deep 

learning algorithms accuracy kept on increasing but we 

were not able to obtain good results for silent heart attack 

prediction[4]. Hence after analysis we thought of using 

RNN and GRU to make the system more accurate and 

efficient to predict the silent heart attacks and inform the 

user at the earliest possible. This system has increased the 

heart attack prediction accuracy to 92% and has proved to 

be an excellent source in predicting silent heart attacks. 
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