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Abstract—In recent years, the importance of continuous
health monitoring has grown significantly, especially in
personal healthcare and remote patient tracking. This project
presents a Health Monitoring System that integrates an
Arduino microcontroller, MAX30100 pulse oximeter sensor,
fingerprint sensor, OLED display, and a mobile application to
provide an efficient and secure way to measure, store, and
access heart rate and blood oxygen (Sp0O2) levels. The system
is designed to ensure real-time health monitoring while
maintaining data security and accessibility through biometric
authentication and mobile app integration.This compact, cost-
effective, and user-friendly system is designed to cater to
various applications, including personal health tracking,
home-based monitoring, and clinical use. The integration of
biometric authentication ensures data security, making it an
ideal solution for individuals who require continuous health
tracking.
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1. INTRODUCTION

With the advancement of technology in the healthcare sector,
real-time health monitoring systems have become an essential
tool for tracking vital health parameters efficiently. Traditional
health monitoring requires frequent visits to hospitals or
clinics, which may not always be convenient. To address this
issue, we have developed a Health Monitoring System that
provides real-time measurement of heart rate and oxygen

saturation (SpO2) levels using an Arduino-based system with
a MAX30100 pulse oximeter sensor, a fingerprint sensor, an
OLED display, and a mobile application. A key feature of this
project is the mobile application, which stores the measured
health parameters and provides users with access to their
historical data. The app not only records past measurements
but also displays the most recently measured heart rate and
oxygen level when the user checks their current health status.
This feature enables users to track trends over time and
monitor their well-being without the need for manual record-
keeping. The system is designed to be compact, cost-effective,
and user-friendly, making it suitable for various applications,
including personal health tracking, home-based monitoring,
and clinical use. By integrating biometric authentication, real-
time data visualization, and historical data storage, this project
offers a secure and efficient solution for individuals who need
continuous health monitoring.

Additionally, the system can be expanded to include cloud-
based storage and remote access, allowing healthcare
professionals to monitor patients from a distance. This feature
has the potential to improve telemedicine and remote
healthcare, making health monitoring more accessible and
reducing the burden on hospitals and clinics.

A. Materials and Methods

A Health Monitoring System was developed using an Arduino
microcontroller, a MAX30100 pulse oximeter sensor, a
fingerprint sensor, an OLED display, and a mobile
application. These components were integrated to ensure real-
time monitoring of heart rate and blood oxygen (SpO2) levels
while maintaining data security through biometric
authentication. The system's architecture consists of
interconnected hardware and software modules, as illustrated
in Figure 1. The MAX30100 sensor detects pulse rate and
SpO: levels, transmitting data to the Arduino for processing.
The fingerprint sensor ensures secure access to health records,
while the OLED display provides real-time feedback.
Additionally, a mobile application enables data storage and
remote access via wireless communication. The connections
between these components were carefully designed to
optimize efficiency and accuracy, with circuit schematics. The
fingerprint sensor enhances security by ensuring that only
authorized users can access the stored health data. The OLED
display provides instant feedback, while the mobile
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application enables remote access through Bluetooth
communication, allowing users to monitor their health status
conveniently.

B. Equations

The core function of your system involves measuring Heart
Rate (HR) and Blood Oxygen Saturation (SpO-) using the
MAX30100 sensor, ensuring secure access via the fingerprint
sensor, and displaying the data on the OLED and mobile app.

1. Heart Rate (HR) Calculation

Heart rate is derived from the Photoplethysmography (PPG)
signal captured by the MAX30100 sensor. The sensor detects
pulse peaks over a given time window TTT, and the heart rate
is calculated as:

HR = (60xN)/T,
2. Blood Oxygen Saturation (SpO-) Calculation

The SpO: level is estimated using the ratio of Red (R) and
Infrared (IR) light absorption from the MAX30100 sensor:

Sp02 = 110-25%(R/IR).
3. Wireless Data Transmission via Bluetooth

The health data is transmitted to a mobile application via
Bluetooth Low Energy (BLE). The transmission rate
RtR_tRt can be modeled as:

Rt = Bwlog2(1+SNR),

I1l.  ABBREVIATIONS AND ACRONYMS

A Health Monitoring System (HMS) is an advanced
technology that enables continuous tracking of vital health
parameters to enhance patient care and early disease detection.
Various approaches, such as Remote Patient Monitoring
(RPM) and Personal Health Monitoring Systems (PHMS),
leverage Internet of Medical Things (IloMT) and Wireless
Body Area Networks (WBAN) to collect and transmit
physiological data in real time. Key parameters monitored
include Heart Rate Variability (HRV), Beats Per Minute
(BPM), Blood Oxygen Saturation (SpO:), Electrocardiogram
(ECG), and Electroencephalogram (EEG). These systems
integrate Artificial Intelligence (Al) and Machine Learning
(ML) to analyze trends and predict potential health risks.
Connectivity solutions, such as Bluetooth Low Energy (BLE),
Long Range Wide Area Network (LoRaWAN), and 5G-
Enabled Health Monitoring Systems (5G-HMS), facilitate
seamless data transmission to Electronic Health Records
(EHR) for further analysis by healthcare professionals.
Additionally, wearable Sensors embedded with
Photoplethysmography (PPG) and Galvanic Skin Response
(GSR) technologies provide real-time feedback on
cardiovascular and stress-related conditions. The integration of
Health Information Technology (HIT) and Electronic Medical
Records (EMR) ensures efficient storage and retrieval of
patient data, improving healthcare decision-making. As
Internet of Things (IoT) innovations continue to evolve, HMS
solutions are becoming more efficient, cost-effective, and
accessible, paving the way for a smarter and more proactive
healthcare system.

IV. FIGURES AND TABLES

The components of the Health Monitoring System (HMS)
and their specifications are summarized in Table ..

TABLE I.
COMPONENTS OF THE HEALTH
Sr No. MONITORING SYSTEM
Component Function ngi(g:c
Controls and process- i
1. Arduino Microcontroller | g5 data P Arg:::)no
Measures heart rate X\;olrzkcs
2. MAX30100 Sensor and oxygen level
(SpO:) C_om_mu
nication
. Displays heart rate 0.96-
3 OLED Display and SpO: readings inch
Connects Male-
4. Jumper Wires components in the | to-
circuit Male,
I.  FLOW CHART

User Registration and Login

Fingerprint
Authentication

Display Heart rate
and Oxygen Level

h 4

Retry Fingerprint

Display data on OLED
Display

Send data via
Bluetooth to app

|

Store Data in SQLite
Database

|

Show data in the Health
Monitoring app
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