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Abstract - This paper presents an IoT-based system for 
continuous monitoring of blood oxygen saturation 
(SpO2) and heart rate (HR), leveraging sensor 
technology, Bluetooth communication, and mobile 
application development. The system integrates an 
Arduino Uno with a MAX30100 sensor for real-time data 
acquisition, transmitted wirelessly to a mobile device via 
a Bluetooth HC-05 module. The MIT App Inventor-based 
application provides users with intuitive visualizations of 
their vital signs, facilitating remote monitoring and early 
detection of health abnormalities. Key features include 
predictive analytics and integration with telemedicine 
platforms to enable direct communication between users 
and healthcare providers. This innovation aims to 
enhance healthcare accessibility, empower individuals in 
chronic disease management, and promote proactive 
wellness monitoring through user-friendly interfaces and 
scalable healthcare solutions. 
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1.INTRODUCTION  
 
Recent advancements in wearable sensor technology and 
Internet of Things (IoT) infrastructure have transformed the 
landscape of healthcare monitoring, enabling continuous, 
real-time tracking of vital signs such as blood oxygen 
saturation (SpO2) and heart rate (HR). This paper presents 
an innovative IoT-based system designed to enhance 
healthcare accessibility and empower individuals in 
managing chronic conditions through seamless monitoring. 
Our system integrates wearable sensors, Bluetooth 
communication, and a user-friendly mobile application to 
facilitate the acquisition, transmission, and visualization of 
physiological data. Specifically, an Arduino Uno 
microcontroller coupled with a MAX30100 sensor enables 
non-invasive monitoring, transmitting data wirelessly to a 
mobile device via a Bluetooth HC-05 module. 
 
Our IoT system's main goal is to give customers the ability to 
continuously monitor their vital signs and quickly and easily 
understand the state of their health through real-time 

visualizations. The technology helps early identification of 
health anomalies and proactive action by giving instant 
access to physiological data, potentially lowering healthcare 
expenses related to emergency treatments. Predictive 
analytics is a crucial component of our system, which uses 
machine learning algorithms to identify patterns in the data 
we've gathered. Because of its predictive capacity, which is 
based on patterns found in past health data, early alarms and 
tailored healthcare suggestions are made possible. 
 
Furthermore, the system integrates seamlessly with 
telemedicine platforms, enabling direct communication 
between users and healthcare providers. This integration 
facilitates remote monitoring and consultation, empowering 
healthcare professionals to monitor patients' conditions 
remotely and intervene promptly when necessary. By 
bridging the gap between patients and caregivers, our IoT-
based approach enhances collaborative healthcare delivery 
and promotes patient-centric care management. 
 
The smartphone application's user interface is made to be 
both simple to use and educational, giving users practical 
insights into their health data. Users are empowered to 
actively monitor their health state and make well-informed 
decisions about their well-being thanks to configurable 
alarms and clear visualizations. Our system's flexibility and 
scalability guarantee that it may be used in a variety of 
healthcare environments, meeting the needs of different 
patient populations and integrating easily into current 
healthcare infrastructures. 
 
This contribution aims to improve healthcare accessibility, 
enhance chronic disease management, and promote 
proactive wellness monitoring through innovative 
technology solutions. Subsequent sections will elaborate on 
the technical architecture, implementation details, and 
potential implications for future healthcare applications. 
innovation. 
 

1.1 Objective: 
 

The Smart Blood Oxygen and Heart Rate Monitoring 
System uses wearable technology with optical sensors and 
sophisticated algorithms to enable precise, real-time 
monitoring of vital signs, such as blood oxygen saturation 
(SpO2) and heart rate (HR). 
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     The ultimate goals of this system are to improve 
individual health outcomes and quality of life by facilitating 
remote patient monitoring, promoting wellness and fitness 
tracking, managing chronic diseases better, and enabling 
early detection of health anomalies.  
With chronic conditions like heart disease, chronic 
obstructive pulmonary disease (COPD), or sleep apnea, 
where changes in SpO2 and HR can signal worsening 
symptoms or the beginning of complications, smart systems' 
ability to monitor continuously is especially helpful. 
 

1.2 LITERATURE SURVEY: 

[1]. In the paper "Design of an IoT-Based Remote Monitoring 
System for Blood Oxygen and Heart Rate" presented at the 
2019 IEEE 7th International Conference on Computer 
Engineering and Technology (ICCET), Huang, Hui, and their 
co-authors describe the development of a remote monitoring 
system for blood oxygen and heart rate utilizing Internet of 
Things (IoT) technology. The focus of the paper is on 
outlining the hardware architecture, communication 
protocols, and data analysis techniques employed in the 
system.The authors likely detail the hardware components 
used in the system, which may include sensors for 
measuring blood oxygen saturation and heart rate, 
microcontrollers or processing units for data acquisition and 
processing, and communication modules for transmitting 
data wirelessly. The paper may elaborate on the 
communication protocols utilized in the system, such as 
Wi�Fi, Bluetooth, or cellular networks, and how they ensure 
reliable and secure data transfer. Furthermore, the authors 
likely delve into the data analysis techniques employed to 
extract meaningful insights from the collected physiological 
data Overall, the paper likely provides a comprehensive 
overview of the design and implementation of the IoT-based 
remote monitoring system for blood oxygen and heart rate, 
offering insights into the technical aspects of hardware 
integration, communication protocols, and data analysis 
methodologies.  

[2]. The paper titled "IoT-Based Real-Time Heart Rate and 
Oxygen Saturation Monitoring System" presents a 
comprehensive system for monitoring heart rate and oxygen 
saturation levels in real-time using IoT technology. The 
authors, S.K. Gupta, S. Shukla, A. Kumar, and others, detail 
their research findings and implementation methodology as 
presented at the IEEE International Conference on 
Computing, Communication, and Automation (ICCCA) in 
2021. In this paper, the authors describe the design and 
development of an integrated system that leverages IoT 
devices and wireless sensors to continuously monitor vital 
signs.  

The system collects data on heart rate and oxygen saturation 
levels from wearable sensors worn by individuals and 
transmits this information wirelessly to a central monitoring 
station or cloud�based platform. Key components of the 

system likely include wearable sensors equipped with 
photoplethysmography (PPG) technology to measure heart 
rate and blood oxygen saturation levels. These sensors may 
communicate with a central hub or gateway device using 
wireless communication protocols such as Bluetooth Low 
Energy (BLE) or Wi-Fi. The central hub then aggregates the 
data and forwards it to a remote server or cloud-based 
platform for storage, analysis, and visualization. The paper 
likely discusses the technical aspects of sensor integration, 
data transmission protocols, and system architecture. 
Additionally, it may cover topics such as data security, 
privacy concerns, and the potential applications of the 
monitoring system in healthcare, wellness monitoring, and 
fitness tracking. Overall, this paper contributes to the field of 
IoT-based healthcare monitoring systems by proposing an 
innovative solution for real-time monitoring of heart rate 
and oxygen saturation levels. It highlights the potential 
benefits of using IoT technology to improve healthcare 
delivery, enhance patient outcomes, and enable remote 
monitoring capabilities 

2.Methodology 
 
The Smart Blood Oxygen and Heart Rate Monitoring System 
designed with IoT (Internet of Things) integration and a 
companion MIT App is a comprehensive solution that 
seamlessly integrates cutting-edge sensor technology, 
wireless connectivity, and intelligent data analytics to 
provide users with real-time insights into their 
cardiovascular health. At its core, the system employs high-
quality sensors utilizing photoplethysmography (PPG) to 
accurately measure blood oxygen saturation (SpO2) and 
heart rate. These sensors are connected to a microcontroller 
or processing unit equipped with IoT capabilities, facilitating 
wireless communication via protocols such as Bluetooth Low 
Energy (BLE) or Wi-Fi. Through the MIT App, users can 
securely access their health data from anywhere, at any time, 
enabling proactive health management and remote 
monitoring. The app provides a user�friendly interface with 
intuitive visualizations of vital signs, trend analysis, and 
personalized recommendations for optimizing health 
outcomes. 

 

Fig 2.1: Block diagram of Blood Oxygen and Heart Rate 
Monitoring System 
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2.1 Hardware Componenets: 

2.1.1 Arduino Uno 

The Arduino Uno is a popular microcontroller board based 
on the ATmega328P microchip, designed for beginners and 
professionals alike to create interactive electronic projects. It 
features 14 digital input/output pins, six analog inputs, a 16 
MHz quartz crystal, a USB connection for programming and 
power, a power jack, an ICSP header, and a reset button. This 
versatile board can be powered via a USB cable or an 
external power supply, accommodating voltages between 7-
12V. The simplicity of its design, combined with the open-
source Arduino IDE, allows users to write, compile, and 
upload code easily. The digital pins can be used for input and 
output operations, while the analog pins enable the reading 
of varying voltage levels. With built-in libraries and a vast 
community of users, the Arduino Uno supports a wide range 
of sensors and actuators, making it ideal for projects ranging 
from simple LED blinking to complex IoT applications. Its 
affordability and ease of use have made it a cornerstone in 
the world of electronics prototyping and education, fostering 
innovation and creativity among hobbyists, students, and 
engineers. 

 

Fig 2.1.1 Arduino Uno 

2.1.2 MAX 30100 sensor  

The MAX30100 sensor is a highly integrated optical sensor 
module designed for precise heart rate and blood oxygen 
saturation (SpO2) monitoring. Developed by Maxim 
Integrated, this sensor combines multiple optical 
components into a single compact package, making it an 
ideal solution for wearable health and fitness devices, as well 
as medical monitoring equipment. At the core of the 
MAX30100 sensor is a pair of integrated photodetectors: one 
infrared (IR) and one red (R). These photodetectors utilize 
the principle of photoplethysmography (PPG), which 
involves measuring the variations in light absorption caused 
by changes in blood volume. By emitting light into the skin 

and detecting the reflected or transmitted light, the sensor 
can accurately determine the user's heart rate and 
blood oxygen levels. One of the key features of the 
MAX30100 sensor is its high level of integration. 

 

Fig 2.1.2 MAX 30100 Sensor 

2.1.3 OLED  

Comparing OLED (Organic Light-Emitting Diode) panels to 
LCD (Liquid Crystal Display) ones reveals a number of 
benefits. Organic materials used to make OLED displays 
release light when an electric current is applied to them. 
Every pixel in an OLED display generates light, as opposed to 
LCDs, which need a separate backlight to illuminate the 
screen. This produces broader viewing angles, greater 
contrast ratios, and deeper blacks. OLEDs can create clearer, 
more detailed images with richer colors thanks to their self-
emissive nature. Furthermore, compared to LCDs, OLED 
displays are more flexible and thin, enabling the creation of 
novel form factors like folding or curved screens. 
 

 

Fig 2.1.3 OLED Display 

2.1.4 Bluetooth HC 05  

The Bluetooth HC-05 module is a popular and versatile 
Bluetooth communication module widely used in electronics 
projects and IoT applications. Developed by JNHuaMao 
Technology, the HC�05 module enables wireless 
communication between electronic devices over short 
distances, typically up to 10 meters, using Bluetooth 

technology. The module supports the Bluetooth 2.0 
specification and implements the Serial Port Profile (SPP), 
making it easy to establish a serial communication link 
between a microcontroller or other embedded system and a 
smartphone, tablet, or computer. One of the key features of 
the HC-05 module is its simple and straightforward 
interface, which consists of several pins for power supply, 
ground, and serial communication. It operates on a 3.3V to 
5V power supply and can be easily interfaced with popular 
microcontroller platforms such as Arduino, Raspberry Pi, 
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and ESP8266. The module supports both master and slave 
modes, allowing it to function as either a central device 
(master) or a peripheral device (slave) in a Bluetooth 
network. 

 

Fig 2.1.4 Bluetooth HC 05 

2.2 Software Requirements 

Without any prior programming knowledge, anyone may 
design mobile applications for Android smartphones using 
MIT App Inventor, a visual programming environment. MIT, 
the Massachusetts Institute of Technology, developed  
this web-based platform enables users to design, develop, 
and deploy fully functional apps using a simple drag-and-
drop interface. At the core of MIT App Inventor is the idea of 
"blocks-based" programming, where users can create apps 
by assembling visual blocks that represent different 
functionalities and components. These blocks encapsulate 
common app features such as user interface elements, 
sensors, data storage, and communication with external 
services.By connecting these blocks together and configuring 
their properties, users can create complex and interactive 
mobile applications.One of the key advantages of MIT App 
Inventor is its accessibility and ease of use. The platform is 
designed to lower the barrier to entry for app development, 
allowing individuals of all ages and backgrounds to create 
their own custom apps. Its intuitive interface and visual 
programming paradigm enable rapid prototyping and 
iteration, empowering users to bring their ideas to life 
quickly and efficiently. 
 
MIT App Inventor provides a wide range of built-in 
components and features, including buttons, text boxes, 
sensors (such as GPS, accelerometer, and camera), 
multimedia playback, and connectivity options (such as 
Bluetooth and Wi-Fi). Additionally, users can extend the 
functionality of their apps by integrating with external 
services and APIs, enabling features such as data fetching, 
social media integration, and cloud storage. Furthermore, 
MIT App Inventor offers comprehensive documentation, 
tutorials, and a supportive community forum, providing 
users with resources and assistance to learn and master app 
development concepts. Apps created using MIT App Inventor 
can be deployed directly to Android devices via USB or QR 
code, as well as published to the Google Play Store for wider 
distribution. 
 

 

 

Fig 2.2 Circuit Diagram 

2.1Working of the project 

• Sensor Data Collection: The MAX30100 sensor 
continuously measures blood oxygen levels and 
heart rate by emitting light and detecting its 
absorption in the blood. The sensor sends this data 
to the Arduino Uno. 

• Data Processing: The Arduino Uno processes the 
sensor data, calculates the blood oxygen saturation 
(SpO2) and heart rate, and prepares this 
information for display and transmission. 

• Display Output: The processed data is sent to the 
OLED display, where it is shown in a readable 
format for immediate visual feedback. The OLED 
display updates in real-time to reflect the current 
health parameters. 

• Wireless Communication: The Arduino Uno 
transmits the health data to the HC-05 Bluetooth 
module. The HC-05 establishes a Bluetooth 
connection with a smartphone or computer. 

• Mobile Application Interface: The MIT App 
Inventor app on the smartphone or computer 
connects to the HC-05 module and receives the 
transmitted health data. The app displays the data 
in real-time and may include features such as 
historical data logging, alerts, or graphical 
representations. 

• User Interaction: Users can view their blood 
oxygen levels and heart rate on the mobile app, 
monitor their health status, and receive 
notifications or alerts based on the data received. 
This remote monitoring capability enables users to 
track their health conveniently and share data with 
healthcare providers if needed. 

3. RESULT 

The IoT-based blood oxygen and heart rate monitoring 
system described in this study successfully integrated 
hardware components and software modules to enable 
continuous monitoring of blood oxygen saturation (SpO2) 
and heart rate (HR). The system utilized an Arduino Uno 
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microcontroller, MAX30100 sensor, Bluetooth HC-05 
module, OLED display, and MIT App Inventor application. 

The Arduino Uno effectively communicated with the 
MAX30100 sensor to obtain accurate readings of SpO2 and 
HR levels. These readings were transmitted wirelessly via 
Bluetooth to a mobile device running the MIT App Inventor 
application. The mobile application provided a user-friendly 
interface for visualizing real-time sensor data and analyzing 
historical trends, enhancing the overall functionality of the 
system. 

Accuracy validation was conducted by comparing the sensor 
readings with those obtained from standard medical devices 
and protocols. The MAX30100 sensor demonstrated reliable 
performance with minimal deviation from reference values 
for both SpO2 and HR measurements. Users reported 
satisfactory agreement between the sensor readings and 
their expected physiological values, highlighting the system's 
capability for accurate health monitoring. 

 

Figure 3.1 Blood Oxygen and Heart Rate Monitoring 
System 

 

Figure 3.2 Result displayed on OLED 

 

 

Figure 3.3 Display in the App 

The intuitive interface of the mobile application allowed 
users to navigate effortlessly through various features and 
functions. Additionally, the OLED display provided 
immediate feedback on sensor readings, enhancing user 
engagement and interaction with the system. Usability 
evaluation indicated that the system was suitable for both 
novice and experienced users, ensuring accessibility across a 
wide range of individuals. 

4. CONCLUSIONS 
 
This study presents a novel IoT-based blood oxygen and 
heart rate monitoring system utilizing Arduino Uno, 
MAX30100 sensor, Bluetooth HC-05 module, OLED display, 
and MIT App Inventor. The integrated hardware 
components, including Arduino Uno as the central processor, 
MAX30100 sensor for accurate SpO2 and HR measurement, 
Bluetooth HC-05 for wireless data transmission, and OLED 
display for local data visualization, form the core of the 
system. The mobile application developed with MIT App 
Inventor serves as a remote interface, allowing users to 
monitor real-time health data, analyze trends, and receive 
alerts for abnormal readings. This system demonstrates 
promising results in providing portable and user-friendly 
remote health monitoring, potentially enhancing healthcare 
delivery and empowering individuals in managing their 
health effectively. 
 

Future Scope 
 

 In future with the advancement of quicker response 
of sensors, like the usage of top-notch sensors it can 
be made highly useful. 
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  Enhance the system with machine learning 
algorithms to predict health trends and detect 
anomalies in real-time, aiding early intervention for 
chronic conditions. 

 Develop compatibility with telemedicine platforms 
to enable seamless remote consultations and data 
sharing between users and healthcare providers. 

  Improve the mobile application's interface for 
enhanced user experience, focusing on 
customization, multi-language support, and 
accessibility features to cater to diverse user needs. 
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