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ABSTRACT: 

The paper main aim is to design a prototype Heart beat Monitoring System based on the Internet of 

Things (IoT) using Arduino Nano board. The Internet of Things (IoT) plays a vital role in having 

the network distributed with huge smart devices that communicate with end users. As discussed in 

this paper, Heart beat monitoring model or system has been developed to collect data and display 

the parameters such as heart rate values using appropriate sensors of ECG AD8232. Recorded 

information is stored in the Arduino Nano board SD card and the user can find out the data saved by 

the system as per the request at any time. Using Thing speak accurate information is stored for 

further use in database with accurate time and date which is shared with a particular client mail 

services. The captured values can then be sent to remote applications or databases. Afterwards, the 

stored data can be visualized in graphics form i.e. in serial monitor. Heart diseases are becoming a 

big issue for the last few decades and many people die because of certain health problems. The 

AD8232 is a neat little chip used to measure the electrical activity of the heart. 
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INTRODUCTION: 

The prevalence of health issues like heart disease, lung disease, and cardiac failure is rising 

dramatically today. It's crucial to continuously assess health in order to tackle these issues. Modern 

bioelectrical technologies-based health monitoring devices provide wireless online patient care from 

a remote location. They play crucial roles in advancing the medical field. 

This suggested system has an Internet of Things (IoT) based heart rate monitoring system with an 

Arduino and ESP8266 wireless module. It is used Thing Speak as the IoT platform. Wi-Fi module’s 

name, password and IP address and the Things peak’s API key are mainly included in the Arduino 

program code for the security of that monitoring system. 

The Wi-Fi module's setup system's user name and password are crucial for network security. The 

heart rate may be monitored by this IoT gadget, which could also continuously monitor the heart 

and update information on an IoT platform. The integrated heart rate monitoring system is run by an 

Arduino and an ESP8266 Wi-Fi module, which communicates with Thinks peak’s server online. 

As a result, the patient's heart rate can be automatically updated online. The patient's heart rate will 

be shown on the Serial monitor using this proposed system. The heart rate data is then transmitted 

to the Thing Speak server through the internet, where it is shown in graph form. Thing Speak is a 
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better source for online data display since it allows users to view the data from anywhere at any 

time. 

The doctor will get in touch with the person caring for the patient if the patient experiences any 

emergencies. The sensor used to measure the electrical activity of the heart is a low-cost board. 

LITERATURE SURVEY: 

The lack of precise elderly health care is a problem we frequently encounter today. There are 

numerous home-based health care monitoring systems, but they have many drawbacks and are 

therefore limited. This paper suggests a design for an Arduino and Raspberry PI-based health 

monitoring system that track parameters including heartbeat, body temperature, heart rhythm, and 

electrical activity. The location is tracked using a GPS module, and a camera records a live feed. If 

the values are abnormal, an alarm notification system notifies the hospital and the patient's family. 

We can also view the real-time data on an app or website that is integrated into the module. 

The proposed module operates using both a Raspberry Pi and an Arduino. The ability to 

communicate is essential when using modern equipment. Each gadget must be able to clearly 

communicate with other devices. One of the key components to use with simple or sophisticated 

apps is this. The recommended framework makes use of the signal strength analysis (SSA)-IoT 

platform theory. The suggested ECG-SQA strategy is comparable to recent methods that emphasise 

morphology and machine learning. 

The internet of things (IOT) has been extensively used to connect the medical resources that are 

already available and provides the smart, dependable, and efficient health care services. On the 

body's surface, a sensor node has been installed; this sensor node will collect data and transmit it to 

a wireless sensor node. When a patient's body falls to the floor, the sensor nodes placed on it may 

detect their heartbeat rate, the environment's temperature, and the usage of a MEMS accelerometer 

to send an SMS alert to a predetermined mobile number. By using the Internet of Things, we can 

also transfer the data to a server. 

In this work, an Arduino Uno, ADXL345 (Accelerometer), LM35 (Temperature Sensor), Pulse 

sensor, and GSM module were used to build and develop a low-cost geriatric health monitoring 

system. With the addition of an SMS notification system that will alert the contact person if there is 

an accident or if the patient's vital signs are below normal, this system incorporates pulse rate 

monitoring, temperature monitoring, and fall detection. The device was able to reliably assess the 

temperature, the heart rate, detect falls, and send an SMS to the registered phone, according to the 

preliminary results. 

ECG sensors are incredibly thin, light, and accurate for measuring continuous heartbeat and 

providing heartbeat rate data. The Ad8232 ECG sensor will be interfered with by an Arduino board, 

and the ECG signal will be shown on a serial plotter or processing IDE. 

AD8232 ECG Sensor: 
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Figure2: AD8232 ECG Sensor 

The electrocardiography method is used to collect electrical impulses produced by the human heart. 

It is also useful for comprehending human psychology. Hence, to determine the electrical activity of 

the heart, an AD8232 sensor is employed. The AD8232 chip can be used to minimise the noise in 

electrocardiograms because they can be highly noisy. The ECG sensor functions similarly to an 

operational amplifier to aid in receiving a clear signal. 

SERIAL MONITOR: 

The Serial Monitor is a crucial tool for developing Arduino projects. It can be used to interface 

directly with the Arduino board, try out ideas, or serve as a debugging tool. 

Arduino NANO: 

 

 

Figure3: Arduino Nano 

Based on the ATmega328, the Arduino Nano is compact, comprehensive, and breadboard-friendly. 

It only lacks a DC power jack and uses a Mini-B USB cable rather than a conventional one to 

operate. Although it is somewhat similar to the Arduino Uno board, due to its smaller size, the nano 

board has supplanted the Arduino Uno in terms of pin arrangement and functionalities. Smaller 

components are desired when constructing an embedded system, as is well known. It resembles the 

Arduino Uno board somewhat. 

 

NODEMCU: 

 

 
Figure 4: Node MCU(ESP8266) 

Node MCU is an open-source platform built on the ESP8266 that allows things to be connected and 

data to be transferred over Wi-Fi. the most effective development environment for IOT 

applications. To store data and applications, Node MCU features 4MB of Flash memory and 128 

KB of RAM. 
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BREAD BOARD: 

 

 

 

Figure 5: bread board 

For creating temporary circuits, a breadboard is utilized (also known as a plug block). Designers 

may quickly remove and change components thanks to its usefulness. It is helpful for someone who 

wants to construct a circuit to show how it works before reusing the parts in another circuit 

 

PATCH CARDS: 

 

 

Figure 6: patch cards 

One of the simplest and quickest tests used to check the heart is a standard or "resting" ECG. In 

specific locations on the chest and belly, electrodes—small plastic patches that adhere to the skin—

are applied. Wires link the electrodes to the ECG device. 

USB CABLE: 

Universal serial bus is referred to as USB. The most widely used types of cables are USB cable 

assemblies, which are primarily used to link computers to peripherals. 
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BLOCK DIAGRAM: 

 

 
Figure 8: Implementation of arduino based ECG monitor system using AD8232 sensor. 

CIRCUIT DIAGRAM:  

 
 

figure8: circuit diagram of arduino based ECG monitor system using AD8232 ECG sensor 

 

WORKING OPERATION: 

To track each heartbeat, an ECG sensor with disposable electrodes is attached directly to the chest. 
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ECG sensor electrodes will convert heartbeat to electric signal [24]. ECG sensors are incredibly 

lightweight, thin, and accurately record continuous heartbeat and provide heartbeat rate data. The 

IC's nine connections are split into nine by the AD8232 heart rate monitor. As they originate from 

the IC's pins, we commonly refer to these connections as "pins," but they are actually holes to 

which you can solder wires or header pins. In order to determine the correct positioning, we'll 

connect five of the board's nine pins. Right arm in red, left arm in yellow, and right arm in green 

(Right Leg). Once the code has been uploaded, we can view the value on the serial plotter and serial 

monitor.. 
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MOTIVATION: 

An integrated signal conditioning block called AD8232 is used in ECG and other applications that 

measure biopotential. It is intended to isolate, enhance, and filter out noise from tiny Bio potential 

signals. This information must be accurate, simple to grasp, and completely customised. readily 

comprehended and completely customised. Every heartbeat is recorded using an ECG sensor with 

disposable electrodes that is fastened to the chest. The electrodes of the ECG sensor will convert 

electrical information from the heart.. 

 

RESULT: 

 

 

Figure 9: ECG values read by the AD8232 ECG sensor 

 

 
 

Figure 10: Real time ECG signals 

Therefore, Once the code is uploaded, we can open our serial monitor. The Serial Monitor will 

display the following lines successfully. 

CONCLUSION 

During a heart attack, a person's heart rate may go up or down; nevertheless, a higher heart rate may 
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be linked to a worse prognosis. During a heart attack, doctors may prescribe medication to slow the 

heart rate, such as beta-blockers. A heart attack cannot always be reliably diagnosed by an 

accelerated heart rate. Heart failure is a chronic, incurable illness for most people. Nonetheless, 

medication can aid in maintaining control of the symptoms. We are using the Arduino nano board to 

link with the thing speak database in order to record the parameters that are generated as ECG 

signals that are connected to the human body, which is how we will end this problem. The tool 

provided by Thing Speak is excellent for Io-based projects. With the channels and websites offered 

by Thing Speak, we are able to monitor our data and manage our system remotely. ThingSpeak 

"collects" information from the sensors, "analyses and visualises" the information, and "acts" by 

starting a response.. 

FUTURE SCOPE: 

The project's focus was on cost- and energy-effectiveness. The patient can easily comprehend this 

system. It is more effective than the expensive monitoring systems. This system serves the goal of 

real-time monitoring. By employing IOT to send the ECG wave to analysts or doctors, we can 

improve this system. We are more capable of building an Android application for monitoring. With 

IOT technology, data can be uploaded or given straight to the doctors. Measurement accuracy can 

be improved by employing more electrodes. 
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