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Abstract: This paper proposes a system that integrates location tracking and health monitoring for individuals using IoT-based 
devices. The system leverages the capabilities of the Arduino UNO, NodeMCU, MAX30102, DHT11, and other low-cost 
hardware components to track an individual's real-time location and monitor vital health parameters such as heart rate and 
body temperature. The data collected by sensors is processed by a microcontroller and sent to a mobile application, providing 
real-time information to authorized users. The system aims to ensure enhanced personal safety, health monitoring, and 
emergency response, especially for elderly or vulnerable individual. 
 

I. INTRODUCTION 
In an era where health awareness and personal safety are paramount, the integration of technology into daily life has become 
increasingly essential. The proliferation of wearable devices and health monitoring applications has transformed how individuals 
track their health metrics and manage their well-being. Real-time tracking systems for personal health, status, and location are at the 
forefront of this technological revolution, offering users the ability to monitor vital signs, environmental conditions, and geographic 
locations continuously. The need for such systems arises from the growing prevalence of health-related issues, including 
cardiovascular diseases, respiratory conditions, and the increasing demand for personal safety, particularly among vulnerable 
populations. Traditional health monitoring methods often rely on periodic check-ups and manual data entry, which can lead to 
delays in identifying health issues and hinder timely interventions. Furthermore, the lack of a unified platform for health and 
location data can complicate emergency responses, making it difficult for healthcare providers to access critical information in real-
time. This paper proposes a comprehensive real-time tracking system that integrates various sensors and microcontrollers to provide 
continuous monitoring of health metrics and location. By utilizing components such as the Arduino , NodeMCU, MAX30102 
sensor, LM358 operational amplifier, DHT11 sensor, and NEO-6M GPS module, the system aims to deliver accurate and timely 
data to users through a mobile application. The proposed solution not only enhances personal health management but also ensures 
safety by providing real-time location tracking. 
The following sections will delve into the existing systems, the proposed system architecture, the components used, and the working 
principles that underpin this innovative approach to personal health and safety. Through this exploration, we aim to highlight the 
potential benefits of real-time tracking systems and their role in promoting a healthier and safer society. 
 

II. EXISTING SYSTEM 
In current systems, personal location tracking and health monitoring are handled separately, often through multiple devices or 
applications. GPS trackers, for instance, allow for real-time location monitoring but lack integration with health data. Similarly, 
health monitoring devices, such as heart rate sensors and thermometers, often don't offer location tracking capabilities. Furthermore, 
existing solutions either lack remote monitoring features or come at a high cost, making them inaccessible for the general public. 
Additionally, there is often limited ability to integrate the data into one seamless platform for easy access. 
 

III. PROPOSED SYSTEM 
This paper presents a comprehensive solution that combines both real-time location tracking and health monitoring into one unified 
platform. The system utilizes an Arduino Uno microcontroller, which is capable of connecting to the internet through Wi-Fi, to 
collect and transmit data. The device gathers location data which enables remote data access and visual representation, ensuring that 
any anomalies in location or health parameters are immediately detected, allowing for quick response in case of emergencies. 
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Key components of the system: 
- Arduino Uno board: Microcontroller responsible for data collection  
-NodeMCU ESP8266 :Responsible for Internet communication. 
- MAX30102: Pulse oximeter and heart rate sensor for health monitoring. 
- DHT11: Temperature and humidity sensor to monitor body temperature. 
- Neocam GPS: GPS module to track real-time location. 
- Android App: A mobile application that receives and displays health and location data. 
Using Neocam GPS modules and health data using MAX30102 (a heart rate and SpO2 sensor) and DHT11 (temperature and 
humidity sensor). These sensors send information to a central system that processes and analyzes the data. The collected data is 
transmitted wirelessly to a mobile application, where users (such as healthcare providers, family members, or authorized personnel) 
can monitor the person's location and health status in real-time. This is achieved via the Arduino IoT cloud app, which enables 
remote data access and visual representation, ensuring that any anomalies in location or health parameters are immediately detected, 
allowing for quick response in case of emergencies. 

 
IV. SYSTEM COMPONENTS 

A. ESP8266 NodeMCU 
The ESP8266 NodeMCU is a low-cost Wi-Fi microcontroller that facilitates wireless communication. It serves as the brain of the 
system, processing data from various sensors and sending it to the mobile application. 

 
 

B. MAX30102 Sensor 
The MAX30102 is a pulse oximeter and heart rate sensor that provides accurate readings of blood oxygen levels and heart rate. It 
operates using infrared light to detect changes in blood volume, making it essential for monitoring cardiovascular health. 

 
 

C. Arduino Uno 
The Arduino Uno is a series open source  micro controller based on a diverse range  of microcontrollers. It is used as mini computer 
in this project.It receives data from sensors and process them. 
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D. DHT11 Sensor 
The DHT11 sensor measures temperature and humidity. This information is crucial for assessing the environmental conditions 
affecting the user’s health. It provides data that can help in understanding the correlation between environmental factors and health 
metrics. 

 
 

E. NEO-6M GPS Sensor 
The NEO-6M GPS module is responsible for real-time location tracking. It provides accurate geographic coordinates, allowing 
users to monitor their location continuously. This feature is particularly useful for ensuring safety and quick response in 
emergencies. 

 
 

F. 3.7V Battery 
A 3.7V lithium battery powers the entire system. Its compact size and rechargeable nature make it ideal for portable applications, 
ensuring that the device remains operational for extended periods. 

 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue III Mar 2025- Available at www.ijraset.com 
     

972 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

G. 2-Cell Holder and 1-Cell Holder 
These holders are used to securely house the batteries, providing a stable connection and easy replacement. They ensure that the 
system remains powered without interruptions. 

 
 

 
H. 9V Switch 
The 9V switch is employed to control the power supply to the device, allowing users to turn the system on or off as needed. This 
feature enhances energy efficiency and prolongs battery life. 

 
 

I. M2F and F2F Connectors 
These connectors facilitate easy connections between different components of the system, ensuring reliable data transmission and 
simplifying assembly. The app serves as a platform for real-time monitoring of health parameters (such as heart rate and 
temperature) and location data. 

 
 

J. Android App 
The app serves as a platform for real-time monitoring of health parameters (such as heart rate and temperature) and location data. 
Alerts users when health or location anomalies occur, aiding quick decision-making for emergency responses 
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V. IMPLEMENTATION 
In this system, data from the MAX30102, DHT11, and Neocam GPS are read by the Arduino and processed. The microcontroller  
NodeMCU then transmits this data to the Android app using Wi-Fi. The mobile application connected to the IoT cloud service 
displays the data on a user-friendly interface, showing location information (via maps) and health parameters (such as heart rate and 
body temperature). The system also offers real-time alerts, so if any health metric falls outside the safe range, or if an individual 
moves outside a designated area, immediate notifications are sent to pre-configured emergency contacts. This capability makes the 
system especially useful for tracking elderly individuals, patients with chronic illnesses, or those in hazardous environments. 
 

VI. WORKING 
The proposed system operates through a series of interconnected components working in harmony to provide real-time health and 
location monitoring. 

 
A. Data Collection 
The MAX30102 sensor continuously monitors the user’s heart rate and blood oxygen levels. Simultaneously, the DHT11 sensor 
records temperature and humidity levels. The NEO-6M GPS module tracks the user’s location, providing latitude and longitude 
coordinates. 

 
B. Data Processing 
The Arduino receives data from the sensors. It processes this information and prepares it for transmission to the mobile application. 
The NodeMCU’s Wi-Fi capability enables it to connect to the internet, allowing for real-time data sharing.     

 
C. Mobile Application Interface (Android App): 
Users can access the mobile application to view their health metrics and location. The application displays real-time data, including 
heart rate, blood oxygen levels, temperature, humidity, and GPS coordinates. Users receive notifications if any health metrics fall 
outside of predefined thresholds, prompting immediate action. 

 
D. Power Management 
The system is powered by a 3.7V lithium battery, which is managed through the 9V switch. The battery provides sufficient power 
for continuous operation, while the cell holders ensure easy battery replacement. 

 
VII. RESULT 

The implementation of the proposed system has shown promising results in preliminary testing. Users reported high satisfaction 
with the accuracy of health metrics and the reliability of location tracking. The mobile application received positive feedback for its 
user-friendly interface and real-time data presentation. The system successfully alerted users to abnormal health readings, 
demonstrating its potential as a personal health management tool. 
Performance Metrics: 
Heart Rate Accuracy: ±2 bpm 
Oxygen Level Accuracy: ±2          
 Humidity Measurement: 20% to   90% RH 
GPS Accuracy: ±5 meters 
   

VIII. CONCLUSION 
The proposed system integrates real-time location tracking with health monitoring using accessible IoT-based components. By 
combining these features into a single platform, the system offers enhanced safety and health management. It is cost-effective, easy 
to implement, and provides real-time information to aid in emergency situations. The use of the Arduino IoT Cloud App ensures 
that data is always accessible and monitored, improving the likelihood of timely intervention in critical health or safety incidents. 
This system represents a major step forward in personal health and safety monitoring, with applications in healthcare, personal 
security, and elderly care. Future enhancements could involve further miniaturization, enhanced battery life, and additional health 
metrics for comprehensive health monitoring. 
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