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Abstract – The ever-increasing population trend of today’s 

world expects rapid technological developments to cater to the 

needs and challenges faced by humanity. The integration of 

medicine and engineering has made detection and prevention of 

cardiac health conditions and complications simpler. Worldwide, 

a majority of people are dying as a result of deteriorating cardiac 

health and the reason is due to improper monitoring and 

inadequate care during this period. The existing system can only 

be used for monitoring the current condition of the patient in the 

care units such as ICUs of hospitals, and the system is static and 

cannot be moved. In the proposed system, a MATLAB based 

patient health analysis system is implemented to help analyze and 

predict the future health of the patient based on collected cardiac 

data. The data is retrieved from the IoT server and alerts the 

patient at frequent intervals of time. 

I. INTRODUCTION 

India has seen a significant rise in the rates of fatality due 

to Cardiovascular health issues and it rose from 115.70 to 

209.10 deaths per one lakh people in the past years. That is a 

phenomenal 34% increase, even with the increased 

awareness about the risks and various types of heart disease. 

Cardiac diseases have since been established as one of the 

primary causes of mortality in India, about 52% of the 

population is affected by heart disease in the most 

productive years of their life. 

Wearable technology is becoming increasingly cost 

effective, reliable and accessible nowadays. The wearable 

technology industry has been estimated to reach nearly $27 

Billion Dollar by 2022 from its $70 Million Dollar in 2018. 

User’s health data which includes Heart rate, calories 

burned, Blood pressure, certain chemical releases and 

recently electrocardiograph (ECG) can be collected. This 

data can be put to use for a plethora of purposes. 

Our project is a machine learning model that uses the 

collected user data from wearable devices like FitBit that 

assists and alerts patients regarding general cardiac health or 

even when a seemingly fit person has inconsistencies in the 

functioning of their heart. Thus, by this bio- signal  
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processing, the user can get immediate health and diagnosis 

from the doctor, therefore the model enables analysis for 

forecasting and monitoring health conditions. 

II. LITERATURE REVIEW 

[1] By using wireless sensor network, intelligent 

monitoring and reliable communication between things can 

be achieved. Data-dissemination and data aggregation are 

big challenges in wireless network (Sensor). The target of 

paper is to achieve efficient transmission of data from 

source (patients) to destination (Doctors) by data 

aggregation and data-dissemination. Data aggregation 

means collection or gathering of data in such a manner to 

increase energy efficiency and Data dissemination to route 

the data in sensor network to reduce delay of transmission of 

data from source to destination 

[2] Remote patient monitoring with decision based on 

evidence is rapidly revolutionizing healthcare. This method 

could enable healthcare organizations to improve quality of 

care and simultaneously cut down costs for patients. 

Clinicians would also be able to view and monitor patients’ 

data in the hospital network on tablets PCs and other 

universal devices. Nowadays, several applications and 

software are available on tablet PCs that are gradually 

amalgamating with the healthcare mainstream as clinical 

decision systems. In spite of the merits of tablet PC based 

healthcare monitoring, there are drawbacks when it comes to 

precision, credibility and stability of such applications. 

[3] The aim of this system is that the classification of 

associate ECG signal into regular and abnormal categories 

to observe, sort heart disease, cardiac conditions and to 

achieve this, Artificial Neural Network (ANN) primarily 

based arrhythmia disease designation is used. Cardiac signal 

classification done by an EMB technique for precise 

cardiogram signal victimization in MATLAB. 

[4] In this methodology, a wireless system for remote 

monitoring of a subject’s oxygen saturation level, sphygmo 

(pulse) and plethysmograph levels are described. The data 

was constantly recorded using a pulse-oximeter and 

conveyed to a central monitoring station through an IEEE 

802.15.4 wireless sensor network to store and display. 

MicaZ wireless motes were implemented and a graphical 

user interface (GUI) was used to record and represent 

incoming measurements for all subjects under observation. 

The system was then evaluated considering the WSN 

performance condition (packet loss and network lifetime) 

and also dependent on the accuracy and correctness of the 
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collected patient information. In both respects the system 

 met the satisfactory expectations and was successfully 

implemented. 

[5] The proposed system is designed for household use 

for subjects who are of borderline health conditions, but 

require to be closely monitored by an external entity or 

individual. This system alerts the doctor about the patient’s 

cardiac parameters such as heart beat level. It uses a 

heartbeat sensor to monitor the heart beat level and display 

it on a display screen. A PPG sensor is also used to keep 

track of the patient’s pulse. If the patient’s pulse rate is 

found to be low, the doctor or hospital are intimated. Thus, 

this mechanism can be used to provide timely medical help 

for various patients. 

III. SYSTEM ANALYSIS 

Existing System 

The Existing System consists of Modules for sensing 

heart rate and using this for alert detection system with a 

GSM module connected with a microcontroller like 

Arduino. The user can set the higher and lower level of heart 

beats, the system begins observance and when the heart rate 

exceeds the range, an alert is set to the medical professional 

who is a still involved user. The disadvantage of the system 

is that, since we use SIM and GSM; authentication keys can 

get held up with the authentication centers, manipulation of 

data is possible in the authentication center, call tampering 

and in case of SIM loss, all the information if not saved with 

the phone will be lost. 

Proposed System 

We propose a system where the data that are gathered 

from wearable devices like Fit-Bit, Mi Band and other 

heartbeat monitors are used to collect heartbeat data of the 

primary user which can vary from people with heart disease 

complaint to people with no previous complaints. 

The data collected is received at the system where the 

next level processing takes place. Initially, the collected data 

is preprocessed and the features are extracted. The extracted 

features are sent to a neural network (NN) for analysis. We 

propose the idea of using a time series neural network for 

this. After training the network and completion of analysis, 

the values are classified into two categories, namely, normal 

and abnormal alerts, and the cardiac data is subsequently 

sent to an IoT cloud from where it enables a still-involved 

user and the primary user with data monitoring facility 

through Thingspeak platform. Thereby a consistent stream 

of values is presented to the medical establishment with 

first-hand access and results. 

This system, utilizes the increasing and highly successful 

Wearable Gadget industry to provide efficient and 

immediate solution to the increasing heart connected 

diseases complaints. 

Advantages: Immediate action in the case of emergency 

scenarios, user friendly, utilizes wearable and cost-effective 

device for data aggregation and most importantly easy 

access to all categories of people. 

IV SYSTEM DESIGN 

There are two important modules in our project. 

1.Data Extraction Modules 

2.Data Analysis Module 

3.Alert Module 

Data Extraction 

We use discrete wavelet transform to obtained the peak 

values of the Electrocardiograph which is the PQRST values 

and the heart rate monitor is used to supervise the heartbeat. 

An ECG is a rendition of the electrical activity of the 

heart. 

As in Fig. 1, ECG is a continual wave sequence of P, 

QRS complex and T-wave in association with each beat. 

The QRS complex is a very important sequence in the 

waveform, because it reflects the electrical activity during 

ventricular contraction, which is essentially gives away 

information about a lot of heart conditions. 

QRS detection gives the fundamental basis for majority of 

automated ECG signal analysis algorithms. In Discrete 

wavelet transform (DWT) discrete sampling of wavelets is 

performed. Both location and frequency information are 

captured because it has FT in temporal resolution. 

 
Fig.1 PQRST wave signal 

 

The choosing of wavelet for analysis is contingent on the 

application and the signal to be analyzed. We are using 

Daubechies (Db4) for extracting specific features on ECG, 

because it is a comparatively precise way of wavelet 

selection. It shows the similarity with energy spectrum and 

QRS complexes around lower frequencies. 

ECG signal decomposition was performed using db4 

wavelet of the order of 1-8. 

 
Fig.2 DWT wavelet order 

 

Preprocessing the data removes the different noises like 

Baseline wander which is due to the respiratory movement 

of the primary use that causes difference in ECG. The  
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wavelet transform is a mathematical tool that decomposes a 

signal into a representation that depicts signal information as 

a function of time. 

Data Analysis- Neural Network Analysis Module 

Time series neural network 

The system uses time series neural network as a base and 

develops the network. Time series forecasting plays a 

significant role in the domain of machine learning. A lot of 

prediction problems involve time component and though 

they give more reliable information to us, it is difficult to 

handle as compared to the rest of the prediction tasks. 

The system uses ECG dataset form datasets of patients 

with predefined cardiac disease. These data set are used to 

train the network multiple times till a minimal error margin 

is achieved. 

Hence the training and test data set are utilized by the 

neural-networks toolbox in matlab in order to validate and 

forecast the target values. The nn-traintool using the scaled 

conjugate gradient here, attributes to giving the results of the 

network training and its performance in testing the data. 

Thus, a generated algorithm along with the trained network 

is efficiently put to use for future predictions. 

 

 
Fig.3 Data Extraction and Analysis 

 

 
 

Fig.4 Algorithm Flow 

 

Alert Module. 

The system uses Thingspeak, a third party IoT cloud 

platform to display the data in a labor non- intensive form to 

the medical service provider. An alert is displayed for the 

data on the website 

/application which has the patient as the primary user and 

the medical service provider and guardian as a still involved 

user. 

V. SIMULATION RESULTS 

 
Fig.5 Cardiac Signal Input 

 

 
Fig.6 Individual Signal Peaks 

 

 
Fig.7 DWT of signals 
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Fig.8 Neural Network Toolbox 

 

 
Fig.9 Network Validation Performance 

 

 

 
Fig.10 System Alerts 

  

 
Fig.11 IoT based monitoring 

VI. CONCLUSION AND FUTURE SCOPE 

The proposed system utilises the reach of wearable 

devices to give patients and medical personal a direct 

connect. Though, the system is independent, cost effective 

and user friendly but when at the medical personal end, 

unavailability may cause fatal consequence. 

In the future system, the plan is to utilize the growing 

popularity of the smart health card system, thereby 

connecting the primary user to a large health care system, 

which has its own database and application site, and 

automatically triggering ambulances or paramedic 

professionals during emergency conditions such as cardiac 

arrest. 
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