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Abstract: This project presents a Real-Time Tourists Location Monitoring and Emergency Notification
System using ESP32 to enhance safety in tourism environments. The system integrates GPS for
continuous location tracking and GSM/IoT communication for transmitting real-time data to a cloud
platform and mobile application. It enables geo-fencing to detect boundary violations and provides
instant alerts to authorities and guardians. A one-touch SOS button allows tourists to send emergency
notifications with live coordinates, ensuring rapid response in critical situations. The system is cost-
effective, portable, and highly efficient for use in remote areas, trekking routes, and wildlife zones,
thereby improving overall safety and reliability in tourism management.
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I. INTRODUCTION

Tourism is one of the fastest-growing global industries, contributing significantly to economic development and
cultural exchange. However, with the increasing number of travelers visiting unfamiliar and remote locations, safety
concerns have also risen considerably. Tourists often face risks such as getting lost, accidents in isolated areas, or lack
of immediate access to emergency services. Traditional safety measures are often reactive rather than proactive, making
it essential to develop advanced systems that can provide real-time monitoring and rapid response capabilities. The
integration of modern technologies like the Internet of Things (IoT) has opened new opportunities to address these
challenges effectively by enabling continuous connectivity and smart communication between devices and users [1][2].
In recent years, IoT-based systems have gained significant attention for their ability to provide real-time data
acquisition and remote monitoring in various domains, including healthcare, transportation, and security. Applying loT
in tourism safety allows the development of intelligent tracking systems that can monitor the movement and condition
of tourists continuously. These systems utilize sensors, GPS modules, and communication technologies to collect and
transmit location data to centralized platforms. Microcontrollers such as ESP32 have become highly popular due to
their low cost, built-in Wi-Fi and Bluetooth capabilities, and efficient power consumption, making them ideal for
wearable safety devices. Such advancements enable seamless integration of hardware and software to create reliable
and scalable monitoring solutions [3][4].
One of the key features of modern tourist safety systems is geo-fencing, which allows defining virtual boundaries for
specific locations. When a tourist crosses these predefined boundaries, the system automatically generates alerts,
helping authorities take preventive actions before situations escalate. Additionally, the inclusion of emergency alert
mechanisms, such as SOS buttons, empowers users to actively seek help during critical situations. Communication
technologies like GSM, LoRa, and cloud-based platforms further enhance the reliability of these systems by ensuring
that alerts and location data are transmitted even in areas with limited connectivity. This combination of technologies
significantly improves response time and situational awareness for both authorities and guardians [5][6][7].
The Real-Time Tourists Location Monitoring and Emergency Notification System aims to leverage these technological
advancements to create a robust and efficient safety solution. By integrating ESP32 with GPS and IoT platforms, the
system provides continuous tracking, real-time alerts, and user-friendly interfaces through mobile applications or web
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dashboards. It not only enhances tourist safety but also supports tourism authorities in managing and monitoring large
groups effectively. Furthermore, the system can be extended with data analytics and predictive models to anticipate
potential risks and improve decision-making processes. As tourism continues to expand into remote and adventure-
based activities, such smart safety systems will play a crucial role in ensuring a secure and confident travel experience
for all users [8][9][10].

II. PROBLEM STATEMENT
Conventional drainage and sewer maintenance methods depend largely on manual inspection and cleaning, which
expose workers to toxic gases, contaminated waste, and unsafe confined spaces. Blockages caused by plastic waste,
sludge, and debris often remain undetected until they result in overflow, flooding, and environmental pollution.
Existing systems lack real-time monitoring, intelligent blockage detection, and automated cleaning mechanisms.
Therefore, there is a need for an Al-based IoT-enabled autonomous robot that can safely inspect drainage pipelines,
detect blockages, remove waste, and provide continuous remote monitoring with minimal human intervention.

I11. OBJECTIVES
* To design and develop a real-time tourist location tracking system using ESP32 and GPS technology
* To implement geo-fencing for detecting boundary violations and generating automatic alerts
* To provide an emergency SOS feature for instant notification with live location details
* To develop a mobile/web-based dashboard for continuous monitoring by authorities and guardians
* To ensure reliable communication using loT, GSM, or LoRa technologies even in remote areas

IV. LITERATURE SURVEY
1. “An IoT-Enabled Intelligent Water Quality Monitoring System for Tourist Safety Using Machine Learning” (2024)
This study by Islam et al. (2024) focuses on enhancing tourist safety by monitoring environmental conditions,
particularly water quality, in tourist areas using IoT and machine learning. The system uses sensors integrated with an
ESP32 microcontroller to collect real-time data such as pH, turbidity, and temperature, which is then transmitted to
cloud platforms for analysis. The research highlights how IoT-based monitoring systems can proactively prevent health
risks for tourists and ensure safer environments through predictive analytics and real-time alerts [1][2].
2. “Developing Real-Time IoT-Based Public Safety Alert and Emergency Response Systems” (2025)
This paper by Zhang et al. (2025) presents a comprehensive IoT-based safety system designed for real-time emergency
detection and alert dissemination. The system integrates multiple sensors, ESP32-based edge devices, and cloud
platforms like AWS IoT to ensure low-latency communication. It emphasizes the importance of automated alert
systems and distributed sensor networks in improving response time and situational awareness during emergencies,
making it highly relevant for tourist safety applications [3].
3. “Smart ResQ System: loT-Based Emergency Detection and Rescue System” (2025)
The research introduces an ESP32-based emergency system designed for real-time accident detection and alert
generation. It integrates GPS and GSM modules to automatically send location data to emergency services. The system
demonstrates high efficiency in reducing response time during critical situations and highlights the role of IoT in
enabling automated rescue mechanisms, which can be adapted for tourist tracking and emergency notification systems
[4].
4. “Simple IoT-Based Home Security System Using ESP32 and Blynk” (2025)
This paper by Fikri (2025) explores the development of a low-cost IoT-based security system using ESP32, motion
sensors, and cloud-based mobile applications. The system detects unusual activity and sends real-time alerts via the
Blynk platform. It demonstrates the effectiveness of ESP32 in real-time monitoring and notification systems, providing
a scalable and cost-efficient approach that can be extended to tourist safety and tracking solutions [8].
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5. “Smart School Bus Safety System Using [oT” (2024) This study presents an IoT-based safety monitoring system that
uses GPS, GSM, and ESP modules to track school buses and ensure student safety. The system provides real-time
tracking, alerts, and monitoring through a centralized dashboard. It highlights the importance of integrating multiple

communication technologies for continuous tracking and safety assurance, which is directly applicable to tourist
monitoring systems [9].

IV. WORKING OF SYSTEM
SYSTEM ARCHITECTURE
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Fig 1: Design of the system

1. Input Devices Section

This section consists of all the components that collect data from the user and environment. The GPS module (Neo-6M)
continuously captures real-time latitude and longitude coordinates of the tourist. The SOS push button acts as an
emergency trigger, allowing the user to instantly send a distress signal when pressed. The buzzer provides audible alerts
for notifications such as SOS activation or geo-fence crossing. The battery (power supply) ensures the entire system
operates as a portable wearable device, making it suitable for remote and outdoor usage.

2. Processing Unit (ESP32 Microcontroller)

The ESP32 microcontroller is the core of the system, responsible for processing all incoming data and controlling
system operations. It receives location data from the GPS module and monitors the status of the SOS button. The
ESP32 processes this data and decides when to trigger alerts based on predefined conditions such as geo-fencing limits
or emergency button activation. With built-in Wi-Fi and Bluetooth capabilities, it efficiently manages communication
with cloud platforms while maintaining low power consumption, making it ideal for loT-based applications.

3. Communication Modules

This section includes the GSM module (SIM800L) and LoRa module (SX1278), which enable data transmission. The
GSM module is used to send SMS alerts and transmit data over cellular networks, ensuring connectivity even without
Wi-Fi. The LoRa module is particularly useful in remote or network-scarce areas, providing long-range communication
with low power usage. These modules ensure that the system remains functional across different environments and
maintains reliable communication for safety purposes.

4. Cloud Server (IoT Platform)

The cloud server acts as a centralized system where all the data from the ESP32 is stored and processed. Platforms like
Blynk, ThingSpeak, or MQTT servers are used to receive real-time location data and alert messages. The cloud enables
continuous monitoring, data logging, and analysis. It also helps in implementing geo-fencing by comparing real-time
coordinates with predefined boundaries and triggering alerts when limits are crossed. This ensures scalability and
accessibility from anywhere.
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5. Output / User Interface Section

This section includes the mobile application and web dashboard, which are used by authorities and guardians to
monitor tourists. The real-time location is displayed on maps, allowing easy tracking of movement. In case of
emergencies or boundary violations, alerts are instantly shown on the interface. This section ensures user-friendly
interaction with the system, enabling quick decision-making and response. Authorities can track multiple users
simultaneously, making it highly effective for managing large groups of tourists.

V.SYSTEM DESIGN

The proposed system is designed as a compact, wearable [oT device centered around the ESP32 microcontroller. It
integrates sensing, processing, communication, and user interaction modules to ensure real-time tourist tracking and
emergency response. The GPS module continuously acquires location data, which is processed by the ESP32. Based on
predefined conditions such as geo-fencing limits or SOS activation, the controller transmits alerts through GSM or IoT
platforms to a cloud server. The cloud platform stores and processes the data, which is then visualized on a mobile
application or web dashboard for authorities and guardians. The system is powered by a rechargeable lithium battery,
ensuring portability and continuous operation in remote areas

Components Description
1. ESP32 Microcontroller

Fig 2: ESP32
The ESP32 acts as the brain of the system, managing data processing and communication. It receives GPS data,
monitors the SOS button, and controls alert mechanisms. With built-in Wi-Fi and Bluetooth, it enables seamless
connectivity to cloud platforms and ensures efficient real-time operation with low power consumption.

2. GPS Module (Neo-6M)

The GPS module is responsible for determining the real-time geographical location of the tourist. It continuously sends
latitude and longitude data to the ESP32, enabling live tracking and geo-fencing functionalities. It ensures accurate
positioning even in outdoor and remote environments.
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Fig 3: GPS module
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3. GSM Module (SIM800L)
The GSM module provides cellular communication capabilities. It is used to send SMS alerts and location details to

predefined contacts during emergencies. This ensures system functionality even when internet connectivity is
unavailable.

4. LoRa Module (SX1278)

The LoRa module enables long-range, low-power communication, especially useful in remote or forest areas where
GSM networks may be weak or unavailable. It helps transmit data over several kilometers, ensuring uninterrupted
connectivity.

5. SOS Push Button

Fig 4: SOS button
The SOS button is a critical safety feature that allows the user to send an emergency alert instantly. When pressed, it
triggers the ESP32 to send location details and alert messages to authorities and guardians for immediate assistance.

6. Buzzer
The buzzer provides audible feedback for system events such as SOS activation, alerts, or warnings. It helps notify the
user that an action has been successfully triggered or a boundary has been crossed.

7. Lithium Battery (Power Supply)
The lithium battery powers the entire system, making it portable and suitable for wearable applications. It ensures
continuous operation for extended durations, which is essential for outdoor and travel scenarios.

8. Cloud Platform (IoT Server)
The cloud platform (such as Blynk, ThingSpeak, or MQTT server) stores and processes real-time data received from
the ESP32. It enables data visualization, alert management, and remote access through mobile or web interfaces.

9. Mobile App / Web Dashboard

This interface allows authorities and guardians to monitor tourist locations in real time. It displays live tracking on
maps, sends notifications during emergencies, and provides a user-friendly platform for managing multiple users
simultaneously.

Arduino IDE

The Arduino IDE (Integrated Development Environment) is a software application used to write, compile, and upload
code to microcontrollers such as Arduino boards and ESP32. It provides a simple and user-friendly interface, making it
ideal for beginners as well as advanced developers working on embedded and IoT projects.
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Key Features

* Easy Code Editor: Write programs (called sketches) in C/C++-based language
* One-Click Upload: Directly upload code to ESP32/Arduino boards via USB

* Built-in Libraries: Supports sensors, GPS, GSM, Wi-Fi, etc.

* Serial Monitor: Displays real-time data (like GPS coordinates) for debugging
* Cross-Platform: Works on Windows, Linux, and macOS

VI. RESULTS
The developed Real-Time Tourists Location Monitoring and Emergency Notification System using ESP32
demonstrated effective performance in tracking and safety applications. The GPS module successfully provided
accurate real-time location data with minimal delay, and the ESP32 efficiently processed and transmitted this
information to the cloud platform. The system was able to display live location updates on the mobile application and
web dashboard, allowing authorities and guardians to monitor tourists continuously. The integration with IoT platforms
ensured smooth data communication and reliable storage of location history for further analysis.
The geo-fencing functionality was tested by defining specific boundaries, and the system accurately generated alerts
whenever the tourist crossed the predefined limits. These alerts were instantly transmitted to the mobile application
and, in cases of limited internet connectivity, through GSM-based SMS notifications. The SOS push button feature also
performed reliably, sending immediate emergency alerts along with precise location coordinates. The buzzer provided
quick feedback to the user, confirming that the alert had been triggered successfully.
Additionally, the system showed strong performance in different environmental conditions, including semi-urban and
remote areas. The optional LoRa module enhanced long-range communication capabilities, ensuring that data
transmission remained consistent even in low-network zones. The power consumption of the ESP32-based system was
optimized, allowing the device to operate efficiently for extended durations using a lithium battery. Overall, the system
proved to be a cost-effective, reliable, and scalable solution for improving tourist safety, reducing response time during
emergencies, and enabling efficient monitoring in real-world scenarios.

VII. CONCLUSION

The Real-Time Tourists Location Monitoring and Emergency Notification System using ESP32 provides an effective
and reliable solution for enhancing tourist safety in both urban and remote environments. By integrating GPS tracking,
IoT-based communication, geo-fencing, and an SOS emergency feature, the system ensures continuous monitoring and
rapid response during critical situations. The use of ESP32 enables low-cost implementation with efficient performance
and low power consumption, while GSM and optional LoRa modules ensure connectivity even in areas with limited
network coverage. Overall, the system significantly reduces the risk of missing cases, improves emergency response
time, and supports authorities in managing tourist safety more efficiently, making it a practical and scalable solution for
modern tourism applications.

VIIL. FUTURE SCOPE

The system can be further enhanced by integrating advanced technologies to improve functionality, reliability, and user
experience. Artificial Intelligence (AI) and Machine Learning (ML) can be incorporated to predict risky situations
based on user movement patterns and environmental conditions, enabling preventive safety measures. The addition of
facial recognition and identity verification can help in identifying missing tourists more efficiently. Integration with
drone-based rescue systems can provide faster response in hard-to-reach areas such as forests and mountains.

The system can also be expanded by connecting it with government emergency services and centralized disaster
management systems for coordinated action during emergencies. The use of 5G technology can improve real-time data
transmission with lower latency, while blockchain can be explored for secure data sharing and privacy protection.
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Further improvements in battery optimization, such as solar-powered charging, can enhance device usability for long-
duration travel.

Additionally, developing a more advanced mobile application with features like offline maps, voice assistance,
multilingual support, and health monitoring (heart rate, temperature sensors) can make the system more user-friendly
and comprehensive. The system can also be scaled for use in other domains such as elderly care, child safety, and
military applications, making it a versatile and future-ready safety solution.
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