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Abstract 

This paper introduces an Internet of Things (IoT)-enabled heart monitoring system that utilizes a pulse 

sensor to monitor heart rate in real time. The proposed system enables remote tracking of a patient's heart 

rate, allowing for the early identification of irregularities. Data gathered by the sensor is processed and 

transmitted via the IoT network to either a cloud platform or a mobile application for further analysis, 

visualization, and alerting. This system provides a continuous, non-invasive, and scalable solution for 

cardiovascular health monitoring, improving early detection and prevention of heart diseases. The IoT-

based Heart Monitoring System leverages modern IoT technologies to facilitate real-time monitoring of 

heart health. It uses a pulse sensor, like the MAX30100, to measure heart rate by detecting changes in 

blood flow through optical signals. The collected data is then transmitted wirelessly through a 

microcontroller, such as an Arduino or ESP32, using either Wi-Fi or Bluetooth, to a cloud platform or 

mobile app. The heart rate data is displayed in real-time on an interactive dashboard, enabling both 

patients and healthcare providers to remotely track heart health. The system is designed to send alerts if the 

heart rate moves outside predefined ranges, enabling early detection of potential cardiovascular issues. 

With continuous, non-invasive, and scalable monitoring, this IoT solution enhances patient care, promotes 

early intervention, and aids in managing heart-related diseases. By integrating cloud computing, the 

system ensures convenient data access and supports long-term health monitoring, making it a valuable tool 

for both at-home and clinical applications. 

       Keywords: Heart Monitoring, Pulse Sensor, Real-time Monitoring, Remote Health Monitoring, Wearable 

Technology 

1. Introduction 

The heart is a vital organ in the human body, serving as the central pump that circulates oxygen and 

blood, ensuring the body's proper function. A heartbeat consists of a two-phase pumping action that 

occurs roughly every second. This process results from the contraction of the heart muscles. When blood 

accumulates in the upper chambers, the Sinoatrial (SA) node generates an electrical impulse, prompting 

the atria to contract. This contraction pushes blood through the tricuspid and mitral valves, marking the 

diastole phase. The next phase begins once the ventricles are filled with blood. Electrical signals from 

the SA node then reach the ventricles, causing them to contract and pump blood to the body.Heart-
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related health issues have become increasingly prevalent in modern times. Cardiovascular diseases are 

among the leading causes of death for both men and women, responsible for approximately one million 

deaths annually. Monitoring heart rate is a critical aspect of assessing heart function and maintaining 

cardiovascular health [1].To monitor heart rate, optoelectronic components, such as red or near-infrared 

light sources, are typically used to illuminate the skin. A photo detector then measures the variations in 

light intensity in the illuminated area. The light travels through the tissues and is absorbed by blood, 

bones, and pigments. Changes in blood flow are detected by the photoplethysmogram (PPG) sensors, 

which observe fluctuations in light intensity, providing valuable insights into blood circulation. 

2. Literature Review 

IoT-enabled heart monitoring systems have revolutionized how cardiovascular health is tracked and 

managed, providing ongoing, real-time information on a patient’s heart rate and overall heart function. 

By combining sensors, microcontrollers, and cloud platforms, these systems facilitate remote health 

monitoring, early identification of potential issues, and timely medical interventions[2]. This section 

reviews current literature on the use of IoT for heart health monitoring, highlighting key technologies, 

relevant studies, and the challenges still faced in the field. 

3. Proposed System 

A pulse sensor is a compact, cost-effective device that measures heart rate by detecting blood flow 

changes in areas like the fingertips or earlobe. Using an infrared sensor, the device identifies variations 

in blood volume, which are then used to calculate the heart rate. Pulse sensors typically feature simple 

connections, such as analog pins, making them easy to integrate with microcontrollers[3]. Devices like 

Arduino, ESP8266, or Raspberry Pi are commonly used to collect data from the pulse sensor. The 

microcontroller interprets the sensor's output and converts it into a heart rate value, typically measured in 

beats per minute (BPM). 

For IoT applications, microcontrollers such as the ESP32 or ESP8266 are popular choices due to their 

built-in Wi-Fi capabilities. Once the pulse sensor captures the heart rate data, it is sent to the 

microcontroller, which processes the data (for example, by averaging the values for stability) before 

transmitting it. The data can be sent via Wi-Fi or Bluetooth to either a cloud service or a local server. 

Popular cloud platforms like Thing Speak, Blynk, or Adafruit IO allow real-time data collection and 

visualization. 

The data sent from the microcontroller to the cloud can be stored and analyzed over time. A cloud-based 

dashboard, such as a mobile app or web interface, enables users or healthcare providers to monitor the 

heart rate in real-time. Additionally, the system can trigger alerts if the heart rate falls outside a 

predefined healthy range, such as exceeding 120 BPM or dropping below 60 BPM, signaling the need 

for medical attention. Notifications can be sent via SMS, email, or app alerts. In critical cases, the 

system could also include emergency features, such as automatically calling an ambulance or notifying a 

healthcare professional. 
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Component of the System 

A pulse sensor is a device used to monitor heart rate by detecting the flow of blood through the arteries 

and is shown in Figure 1. These sensors operate on the principle that blood volume in the arteries 

fluctuates with each heartbeat[4], which can be detected through various methods. One of the most 

widely used types is the optical pulse sensor, also known as photoplethysmography (PPG). This 

method involves shining light, typically from infrared or red LEDs, through the skin and measuring 

how much light is reflected. Blood absorbs and scatters the light differently with each pulse, and this 

data is used to calculate the heart rate. 

Figure1: Pulse Sensor 

Another common type of pulse sensor is the electrocardiogram (ECG or EKG), which measures the 

electrical activity of the heart through electrodes placed on the skin. While ECG sensors are frequently 

used in clinical environments, many modern wearable devices now incorporate ECG features for heart 

rate tracking. Additionally, piezoelectric pulse sensors detect changes in arterial pressure with each 

heartbeat by generating an electrical charge.Pulse sensors are widely used in various applications, 

including fitness trackers, wearable health devices, and medical monitoring equipment in healthcare 

settings. These sensors are essential tools for tracking heart rate, assessing physical fitness, and 

monitoring overall cardiovascular health, making them valuable for both routine health monitoring and 

medical diagnostics. 

 Block Diagram: 

Figure 2 demonstrates a basic IoT-based medical[5] monitoring system. At the heart of the system is a 

NODE MCU, which serves as the microcontroller, managing the data processing. It gathers input from 

two sensors: an ECG sensor that tracks heart activity and a temperature sensor. The system is powered 

by a dedicated power source. 
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Figure 2: Block diagram of IOT based heart monitoring system 

 The processed data is then provided in two ways: it is displayed on an OLED screen for immediate 

viewing and can also trigger an alert through an "Alarm" device if the readings fall outside preset 

thresholds. Additionally, the system connects to the internet via IoT, allowing for remote data 

transmission and monitoring. This setup has potential applications in remote patient monitoring, 

wearable health devices, or any other context where real-time physiological data needs to be collected, 

analyzed, and transmitted. 

4. System Working 

The IoT-based heart monitoring system operates through a combination of sensors, microcontrollers, 

communication modules, and cloud platforms to monitor a person’s heart rate in real-time. The process 

begins with the pulse sensor, commonly the MAX30100, which employs Photoplethysmography (PPG) 

technology to detect fluctuations in blood volume with each heartbeat. This sensor emits infrared light 

onto the skin and measures the amount of light reflected back, which changes as blood absorbs and 

scatters the light differently with each pulse. The sensor then converts this information into heart rate 

data (beats per minute, BPM), which is transmitted to the microcontroller for further processing[6]. The 

microcontroller, such as an Arduino, ESP32, or Raspberry Pi, processes the pulse data, translates it into 

an accurate heart rate value, and smooths the data to ensure stability. 

 

Figure 3 :Simulation result of IoT Based heart monitoring System 
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After processing, the heart rate data is transmitted wirelessly via either Wi-Fi or Bluetooth. If Wi-Fi is 

used, the microcontroller connects to the internet and sends the data to cloud platforms such as 

ThingSpeak, Blynk, or Adafruit IO. For Bluetooth communication, the data is sent directly to a mobile app 

or device for real-time monitoring. The cloud platform or mobile app then visualizes the heart rate data, 

often displaying it as graphs or numerical values. This cloud integration enables the storage of historical 

data, which can be accessed by both users and healthcare providers for long-term tracking[7]. 

The system can also be set up to send alerts if the heart rate exceeds or drops below predefined limits (for 

instance, above 120 BPM or below 60 BPM), indicating the need for medical intervention. These alerts 

can be delivered via SMS, email, or push notifications. In emergency situations, the system can include 

features such as notifying healthcare professionals or automatically contacting emergency services. The 

overall  Figure 3  ensures continuous, non-invasive heart health monitoring, offering real-time feedback 

and enhancing early detection of potential cardiovascular problems. 

5. Results and Discussion 

The IoT-based heart monitoring system was successfully developed using a pulse sensor, a microcontroller 

(ESP32/ESP8266), and cloud-based platforms for data processing and visualization. The system was 

designed to monitor heart rate continuously in real-time and send the data to a cloud server or mobile app 

for analysis. 

During testing, the pulse sensor, particularly the MAX30100/30102 model, delivered accurate and reliable 

heart rate readings[8]. The infrared-based pulse sensor detected variations in blood volume,  Figure 4  

which were used to calculate the heart rate in beats per minute (BPM). The microcontroller processed the 

data from the sensor and transmitted it via Wi-Fi to cloud platforms such as ThingSpeak or Blynk, where 

the data was visualized in real-time. This allowed for immediate feedback on heart health, which could be 

accessed remotely through a mobile app or web interface 

 

Figure 4 : Readings of temperature and pulse sensors 

The accuracy of the heart rate measurements was verified by comparing the readings from the pulse 

sensor with established methods such as electrocardiogram (ECG) and manual pulse checking. In most 

instances, the system's heart rate readings were within ±5 BPM of the standard methods, demonstrating a 

high level of accuracy for non-invasive monitoring. 
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The system's reliability was further validated during extended testing, where heart rate data was 

continuously transmitted to the cloud and shown on the mobile app. The system performed consistently, 

with minimal data loss or transmission errors, ensuring users can depend on it for reliable and 

continuous monitoring [9]. 

Conclusion 

In conclusion, the IoT-based heart monitoring system is a powerful tool that leverages modern 

technology to provide continuous, real-time tracking of heart health. By using a pulse sensor to measure 

heart rate, this system offers proactive health management, allowing users and healthcare providers to 

monitor vital signs remotely. The integration with cloud platforms and mobile apps ensures data is easily 

accessible and can trigger timely alerts for abnormal heart rates. This system enhances early detection of 

potential heart issues, improves patient care, and enables more effective management of cardiovascular 

health[10]. 
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