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Abstract- Technology has always been used in healthcare and
has proved to be extremely beneficial. Internet of Things is a
phenomenon that is utilized in day to day human activities. It
is an interlinked collection of hardware devices, home
appliances that are interfaced with electronics, software, and
sensors. Internet is the backbone of connectivity and Things
mean objects or devices. Sensors play a vital part in the field
of l1oT. To provide a system where heart attacks can be
detected early, heart beats of the patient are monitored using
a ECG sensor is a commercial board used to calculate the
electrical movement of the human heart in ubidots.

I. INTRODUCTION

Safeguarding one’s health is optimal for longevity
and a good life. Heart attacks have become so common
amongst the public due to the lifestyle and food habits being
followed. Early detection of an oncoming heart attack can help
reduce seriousness of the incident and safeguard the patient’s
health.

This action can be chart like an Electrocardiogram
and the output of this is an analog reading through lot. ECG
(Electrocardiogram) sensor records the pathway of electrical
impulses through the heart muscle, and can be recorded on
resting and ambulatory subjects, or during exercise to provide
information on the heart's response to physical exertion.

Internet of Things is a widespread concept in the
technological domain now. It supports a large system of
devices that are connected to the Internet as well as other
devices in a real time environment. It is about collecting and
sharing data in regard to the way they are used and the
environment around them.

The aim is to develop this project we are
implementing heart rate monitoring and heart attack
recognition system using loT.

The patient will carry hardware having sensors with

android application. The heartbeat sensor will allow checking
heart beat readings and transmit them over the internet.
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Il. PHOTOPLETHYSMOGRAPHY

Photoplethysmography (PPG) is a low cost optical
technique that is able to detect volumetric changes in
blood flowing through capillaries from the skin surface.
Photoplethysmography was developed in the late 1800s where
scientists observed real-time blood flow using light bulbs.

It was in the late 1930s that the term
“photoplethysmography” was coined by scientists. With
advancement in technology, PPG developments now  focus
on consumer applications using wearable devices. These
wearable devices are usually connected to a peripheral device
to interpret the results obtained. Today, those peripheral
devices have been replaced by smart phones to deliver data to
consumers in a user friendly manner. Interfacing with smart
phones is done using WiFi technology. WiFi is a low power
consuming wireless communication technology that enables
users to connect, transfer, and receive data over the air
between two compatible devices.
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photoplethysmography is a  derivative  of
plethysmography techinique, where in a simple optical setup
can help detect volume changes in peripheral blood
circulation. This technique is a non-invasive method since it
makes measurements at the skin surface. The technology uses
optoelectronic components, such as a red or near infrared light
source, to illuminate skin and a photo detector to observe the
variations in light intensity within the observed area. Usually,
a red or near infrared source of light is used to illuminate skin.
This light then travels through tissues and is absorbed by
pigments, bones, and blood. The PPG sensors optically
observe changes in blood flow volume by detecting changes in
light intensity.
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I1l. LITERATURE SURVEY

Lei Song et al. [1] of Institute of Interdisciplinary
Information Sciences, proposes technologies. Where in
sensors that are portable and can be put on as well as
devices such as mobiles can help maintain a record of the
user. It screens the ongoing body states, stores, or sends
the outcome to remote relatives or specialists. Along these
lines, it can either help individuals to give more
consideration to the ignored wonder, for example, the sign
of hazardous sickness, or on the other hand help
individuals to issue alarm ready when crisis occurs. To
coax out the innovative favorable circumstances that
difficulties and challenges, this paper displayed an
overview on the best in class of well-being detecting
advancements utilizing body sensor systems and cell
phones. It additionally directs rundown what's more,
examination of related detecting frameworks and
calculations, to uncover the advancement lines in each
subarea.

Ufoaroh S.U et al. [2] presents a system equipped for
giving continuous remote checking of the heartbeat with
enhancements of a caution and SMS alert. This venture
goes for the plan and usage of a minimal effort yet
productive and adaptable heartbeat checking and ready
framework utilizing GSM innovation. It is structured so
that the beat rate is detected and evaluated by the sensors
used that send the signs to the control unit and the results
are shown on a LCD, it at that point continues to caution
by an alert and SMS sent to the cell phone of the
restorative master or wellbeing work force, if and just if
the limit estimation of the heartbeat rate is maximally
surpassed.

A.Dutta et al. [3] of Institute of Engineering and
Management, Salt Lake, Kolkata , built up a gadget
utilizing miniaturized scale controller and heart beat
sensor. It identifies beat rate as well as demonstrates the
infection suggested by the example portrayed by the
pulse. The client first sets his age and sexual orientation
before running the machine. The miniaturized scale
controller checks the bit rates consistently and passes on
the patient through its presentation and alert segment the
state of the patient. Understanding is additionally guided
for the need of any crisis drug or discussion with a
specialist. There will likewise be arrangement for
demonstrating the client his/her most extreme work force
with the goal that they can push their limits prompting a
sound way of life. Gadget is utilized for 24 hours and
recorded information stays accessible for examination.
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The client can comprehend what is the genuine state of
the working of his heart without relying upon
doctors.This gadget is a stage forward to bio-electro joint
effort. This is a wired gadget further act of spontaneity of
remote element can be introduced to it. Direct specialist
video connection can be give or appended to it. Wi-Fi
association with the Smart gadgets can be set up in it.
This gadget all in all substance can not just control(to
some degree) essential heart issues which is an issue of
each family unit yet can likewise give an inspiration to
expanding working limit by demonstrating the individual
the degree of his pulse. This gadget can even control
demise the same number of individuals bite the dust on
their approach to clinics since they can't be furnished with
the essential controlling drug which can deal with their
circumstance for some additional time.

Samar Ali et al. [4] of Abu Dhabi University, UAE, they
proposed a system that checks for vehicle impact through
the identification of heart assaults that drivers may
experience the ill effects of. The introduced the system of
the administration empowered through a technology for
IoT systems and two varieties. They proposed a voice
controlled mobile heart attack detection service display
and a motion-controlled show. Both fuse sensors from
savvy; provided its fame with clients and expanding
accessibility. The principal variety of real time mobile
heart detection system just thinks about what the client
could utilize administration in vehicles, while second
variety helps the client outside vehicular system settings.
They additionally talked about the system and presented
associated work and foundation data of the innovations
that it uses. They likewise wanted to consider
programmed recognition of heart assaults through the
usage of the heart's movement when solid FDA-endorsed
ECG sensors are fused in wearable gadgets.

Samar Ali et al. [4] of Abu Dhabi University, UAE, they
proposed a system that checks for vehicle impact through
the identification of heart assaults that drivers may
experience the ill effects of. The introduced the system of
the administration empowered through a technology for
IoT systems and two varieties. They proposed a voice
controlled mobile heart attack detection service display
and a motion-controlled show. Both fuse sensors from
savvy; provided its fame with clients and expanding
accessibility. The principal variety of real time mobile
heart detection system just thinks about what the client
could utilize administration in vehicles, while second
variety helps the client outside vehicular system settings.
They additionally talked about the system and presented
associated work and foundation data of the innovations
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that it uses. They likewise wanted to consider
programmed recognition of heart assaults through the
usage of the heart's movement when solid FDA-endorsed
ECG sensors are fused in wearable gadgets.

D. Selvathi et al. [6] argues that there is no particular
dedicated system for heart attack prediction and that a
patient is monitored only after he/she has suffered a heart
attack. Heart attack can be detected by observing the
pulse rate of the patient, that is, the beats per minute of
the patient’s heart. At an incident that the beat rate other
than the limit fluctuation (60-90) occurs, it is treated as a
sign of heart assault. A heartbeat sensor is utilized for
detecting the heart rate signals. The microcontroller tallies
these results and verifies the beats. At an occurrence
where the beats are more prominent or below than
specific dimensions, the microcontroller enacts mobile
communicative module and transmits alarm indication to
important contacts stored in a mcu. The created
framework is tried with estimation of both genders.

Ponugamatla Kalyan et al. [7] discusses about the
accurate and exact prediction of a heart disease by
observing ECG and patient clinical data. This paper
proposes a heart detection and monitoring system using
Arduino and Raspberry Pi 3. An AD8232 heart rate
sensor module is interfaced to the Arduino board, and
Arduino board serially communicates to the raspberry pi
board. NEO6MV2 GPS module is interfaced to PL2303
USB to TTL for performing a function of USB to UART
in between the raspberry pi and GPS. The software sketch
we used here is python to control the entire system and to
store all the sensor data in the cloud using the HTML and
Wi-Fi. It offers security and facility for retrieving all the
sensor information, and subject heart condition can
monitor from at any time and any place in the world over
the internet or mobile phone. This design system which is
very helpful to patients produces, if there are any, changes
in the condition of the health. We have to immediately
alert the corresponding doctor or the referring physician
for further treatment processes and notifications about the
medicines, location change, etc.

K.S.Abbirame et al. [8] of KVCET, Chennai, Tamil
Nadu, India proposed a developing framework which will
diminish the demise rate because of heart assault by early
location of heart assault. In our framework we are
utilizing pulse sensor, GSM and GPS to quantify the pulse
and offer the data. The pulse sensor will ceaselessly
screen pulse of a client. We effectively set the edge an
incentive in the framework. When it goes beneath or over
the edge esteem, the microcontroller will initiate the GSM
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and GPS to share the data with area of the client to the
closest wellbeing division and to the relatives.The
structure will create a message at whatever point the
client's pulse ends up unusual, with his/her area to the
closest wellbeing area and to the recently put away
relatives number.

Sahana S Khamitkar, University B.D.T College of
Engineering,[9]. The Heart Rate Monitoring system is
developed using 10T technology with an objective of
detecting the heart beat of the patient in order to monitor
the risk of heart attack and also the regular checkup. Body
health monitoring is very important to us to make sure our
health is in excellent condition. One of the vital parameter
for this device under consideration is the heart rate (HR).
In this project we describe the design of low cost heart
rate monitoring device from fingertips based on the
Bluetooth technology. The entire system is comprised of
several parts such as Heart Rate module, Android
application and Bluetooth module. The Heart Rate (HR)
module picks up heart rate signal by a non- invasive
technique (Photoplethysmography) from the
subject(patients) and sends it (signal) wirelessly to
computer or android application using Bluetooth module.
This system can be embraced and combined as a part of
telemedicine constituent. The data received from heart
rate module can be saved and viewed for further medical
usage. The result from this device prototype can be
utilized for various clinical investigations, indeed these
Bluetooth’s signal can be transmitted between 15 to 20
meters radius.

TV Sethuraman[9]. Heart rate monitoring is a vital
aspect of maintaining heart health. People from different
age groups have different ranges for maximum and
minimum values of heart rate, the monitoring system
must be compatible enough to tackle thi scenario. In this
paper, an 10T based system has been implemented that
can monitor the heartbeat from the output given by a
hardware system consisting of a NodeMCU and pulse
sensor. Further, an alert system is added which is
executed if the heartbeat goes below or above the
permissible level given in the devised algorithm. The alert
message is received by the doctor through a mobile phone
application. By using this prototype the doctors can
access the heartbeat data of the patient from any location.
The nurses or the duty doctor available at the hospital can
monitor the heart rate of the patient in the serial monitor
through the real-time monitoring system. The real-time
monitoring is done via Adafruit, this platform is more
secure to store the information and uses MQTT protocol
which has lots of advantages over others. IFTTT protocol
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is also used to create conditional statements called
applets. The prototype is integrated with GPS technology
to monitor the live location of the device from any part of
the world and uses a local server to provide security,
privacy and low latency. The heartbeat data and other
personal details of the patient are stored in the cloud, this
can be utilized for future studies on the health condition
of the patient. The prototype is realized using NodeMCU,
pulse sensor, Adafruit, and Blynk cloud.

IV. METHODOLOGY
In this system we use the heart sensor with
NodeMCU, the heart sensor is placed on the hand through
electrodes and it measures the heart rate and then WiFi. Early
recognition of the disease is very vital inpreventing more

complications in the future.
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A. Above diagram represents the circuit connections of the
components which includes NodeMCU, Heart sensor, which
in turn is connected to the computer.
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HARDWARE SPECIFICATION
a. NodeMCU ESP 8266

The Node Microcontroller Unit (NodeMCU) is open
source software and hardware enlargement background that is
constructed everywhere a very inexpensive system on a chip
named the ESP8266. In our System we have used NodeMCU
to receive data from Arduino and send that data over internet.

NodeMCU ESP8266 Specifications & Features

e Microcontroller: Tensilica 32-bit RISC CPU Xtensa
LX106

e  Operating Voltage: 3.3V

e Input Voltage: 7-12V

e Digital I/0 Pins (DIO): 16

e Analog Input Pins (ADC): 1

e UARTs: 1
e SPIs: 1
e [2Cs:1

e Flash Memory: 4 MB

¢ SRAM: 64 KB

e Clock Speed: 80 MHz

e USB-TTL based on CP2102 is included onboard,
Enabling Plug n Play

e PCB Antenna

e Small Sized module to fit smartly inside your loT
projects
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Micro-USB: NodeMCU can be powered through the USB
port

www.ijsart.com



IJSART - Volume 8 Issue 6 — JUNE 2022

3.3V: Regulated 3.3V can be supplied to this pin to power the
board

GND: Ground pins
Vin: External Power Supply

CONTROL PINS

EN,RST — The pin and the button resets the microcontroller.
ANALOG PIN

A0 - Used to measure analog voltage in the range of 0-3,3V.
GPIO PINS

NodeMCU has 16 general purpose input and output pin.

b. JUMPER WIRES

Jumper wires are simply wires that have connector
pins at each end, allowing them to be used to connect two
points to each other without soldering. Jumper wires are
typically used with breadboards and other prototyping tools in
order to make it easy to change a circuit as needed.

c. USB cable

USB cable is used to connect computer to the
NodeMCU

d. HEART SENSOR

The AD8232 Single Lead Heart Rate Monitor is used
to measure the electrical activity of the heart. This electrical
activity can be charted as an ECG or Electrocardiogram and
output as an analog reading.

ECGs can be extremely noisy, the AD8232 Single
Lead Heart Rate Monitor acts as an op amp to help obtain a
clear signal from the PR and QT Intervals easily. The AD8232
is an integrated signal conditioning block for ECG and other
biopotential measurement applications. It is designed to
extract, amplify, and filter small biopotential signals in the
presence of noisy conditions, such as those created by motion
or remote electrode placement.
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The AD8232 Heart Rate Monitor breaks out nine
connections from the IC that you can solder pins, wires, or
other connectors to. SDN, LO+, LO-, OUTPUT, 3.3V, GND
provide essential pins for operating this monitor with an
Arduino or other development board. Also provided on this
board are RA (Right Arm), LA (Left Arm), and RL (Right
Leg) pins to attach and use your own custom sensors.
Additionally, there is an LED indicator light that will pulsate
to the rhythm of a heart beat.

SOFTWARE SPECIFICATION
a. ARDUINO IDE

Arduino IDE (Integrated Development Environment) is
required to program the Arduino Uno board.

ARDUINO

Programming Arduino

Once arduino IDE is installed on the computer,
connect the board with computer using USB cable. Now open
the arduino IDE and choose the correct board by selecting
Tools>Boards>NodeMCU, and choose the correct Port by
selecting Tools>Port. Arduino Uno is programmed using
Arduino programming language based on Wiring. To get it
started with NodeMCU and blink the built-in LED, load the
example code by selecting Files>Examples>Basics>Ubidots.
Once the example code (also shown below) is loaded into your
IDE, click on the ‘upload’ button given on the top bar.

www.ijsart.com



IJSART - Volume 8 Issue 6 — JUNE 2022 ISSN [ONLINE]: 2395-1052

MQTT AUTHENTICATION

To interact with the Ubidots MQTT broker you'll
need a token. A token is an unique key that authorizes your
device to interact with Ubidots API.

WEB APPLICATION

a. UBIDOTS B o

Ubidots is an Internet of Things (1oT) application
builder with data analytics and visualization. We turn
sensor data into information that matters for business- i i
decisions, machine-to-machine interactions, educational
research, and an increased economization of global resources.

V. RESULT AND IMPLEMENTATION

Below Snapshot represents the output that is the pulse rate in
terms of graph in UBIDOTS.

Data Drives Decisions

Page | 1200 www.ijsart.com



IJSART - Volume 8 Issue 6 — JUNE 2022

VI. CONCLUSION

It can finally be concluded that a prototype has been
created that senses the heart rate of a patient in need by using a
heartbeat sensor that is wearable. The beats per minute are
calculated and stored in the microcontroller which then
transmits the stored value to the Ubidots for the user to view.
This value is also transmitted over the internet to an open
sourced platform using a WiFi module. In future, a GPS
tracker and Al technology can also be added in order to
transmit addresses of nearby hospitals to the patient at the time
of danger or immediate assistance.
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