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Abstract

Military personnel face a range of challenges during combat, including physical threats,
communication barriers, unreliable tracking systems, and the constant danger posed by
landmines. To address these issues, this project proposes an advanced soldier safety device
designed to ensure continuous health monitoring, reliable communication, and real-time
situational awareness. The device incorporates multiple sensors to monitor the soldier’s health in
real-time, including a Pulse Sensor for heart rate, LM35 for body temperature, PIR Sensor for
motion detection. In addition, it integrates a metal detector sensor to detect landmines, a GPS
module for precise location tracking, and LoRa and Wi-Fi for communication in challenging
environments. Finally, all the collected data is sent to a cloud-based mobile application, and
provides emergency alerts through mobile application to ensure rapid response in critical
situations.This comprehensive safety system significantly improves soldier safety by enabling
health monitoring, location tracking, and alerting in real time, thus addressing the pressing
concerns in combat scenarios.

Keywords:
Smart Soldier Safety device, Health monitoring, Arduino IDE, LoRA, Thingspeak cloud

1. Introduction

Soldiers play a pivotal role in safeguarding our territories, often operating in extreme and
hostile environments where danger is constant — from gunfire and landmines to harsh weather
and unpredictable combat situations. These conditions not only test their physical and mental
endurance but also expose them to serious health risks and injuries [1]. In many cases, they’re
deployed in remote locations where immediate medical assistance or communication with the
base isn’t readily available [2]. Without real-time monitoring, a soldier suffering from heatstroke,
internal injury, or loss of consciousness may go unnoticed — potentially leading to fatal
consequences.
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Research Objectives and Methodology
This study aims to develop a smart safety and health monitoring device for soldiers, and this
research objectives are:

1. To detect abnormalities and monitor vital health parameters of soldiers continuously

through a real-time health monitoring system.

2. To track the soldier's location accurately using a real-time GPS-based location tracking
system.

3. To enhance soldier safety by avoiding dangerous zones with a metal detector-based
landmine detection system.

4. To maintain reliable long-range communication via LoRa and sending emergency alerts
through mobile application.

2. Literature Survey

Existing systems effectively track soldier health and location using basic technologies
like GPS and radio communication, providing real-time data for operational coordination.
However, these methods face limitations in terms of network coverage, especially in remote
areas and can be compromised by security vulnerabilities in hostile environments. Some of the
existing systems are mentioned below.

R. S. G. et al. [3] proposed a wearable device in the form of a strap for real-time health
monitoring and location tracking of soldiers. The system integrates multiple sensors and
microcontrollers to collect vital physiological parameters, aiming to improve soldier safety and
situational awareness. Although the proposed design effectively demonstrates continuous
monitoring through a compact hardware implementation, it lacks critical features such as
long-range wireless communication protocols, real-time cloud data integration, and an interactive
user interface for remote monitoring at command centers. These limitations highlight the need
for further development to enable robust and scalable deployment under battlefield conditions.

P. Sakthi et al. [4] addressed the challenge of inadequate real-time health and location
tracking of soldiers in critical environments, which can impede timely medical response and
mission effectiveness. The authors proposed an loT-based system incorporating temperature and
heart rate sensors, along with a GPS module, interfaced with a microcontroller to monitor vital
parameters and geographic location. While the system demonstrates the feasibility of basic
physiological and positional monitoring, it is constrained by short-range communication, lack of
cloud-based data integration, and the absence of motion detection and a visual interface for
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centralized monitoring. These limitations indicate the need for enhancements to improve system
utility in real-world military scenarios.

B. Veerasamy et al. [5] proposed a soldier health detection and location tracking system
utilizing LoRaWAN to achieve energy-efficient, long-range communication suitable for remote
military operations. The system employs low-power sensor nodes to monitor vital signs and
positional data, aiming to extend operational lifespan in field deployments. While the approach
effectively addresses the challenges of power consumption and connectivity in remote areas, it
appears to lack integration with cloud platforms, a graphical user interface for command centers,
and real-time emergency alert mechanisms—features essential for comprehensive situational
awareness and responsive action in combat scenarios.A. M. M et al. [6] developed
WarriorGuard, a comprehensive system for real-time health and location monitoring of soldiers,
particularly in remote or hostile environments. The system integrates heart rate, gyroscope, and
GPS sensors with an ESP32 microcontroller, transmitting the collected data to the ThingSpeak
Cloud to facilitate real-time observation. While the architecture supports live health tracking and
positional updates, it is constrained by its reliance on Wi-Fi communication, a limited set of
physiological sensors, and the absence of a dedicated mobile interface for commanders to
visualize data or receive critical alerts during emergencies.

3. Methodology

The system architecture outlines the integration of various components, including health
sensors, GPS, and LoRa communication, to enable real-time monitoring of soldiers. The design
emphasizes data transmission to a cloud platform for processing, along with a mobile interface
for commanders to track soldier health and location effectively.

ISSN: 2583-9055 https://jcse.cloud/

16



https://jcse.cloud/

The Journal of Computational Science and Engineering (TJCSE)
ISSN 2583-9055 (Media Online)

Vol 3, No 11, Nov 2025

PP 14-22

LM35 LORA TX Pulse LORA RX
Sensor

\ / NODEMCU

ARDUING UNO

'
ThingSpeak

aPrPs PIR Metal
Sensor Detector

Fig 3.1- Block diagram of the proposed soldier monitoring system

Fig 3.1 represents the block diagram of the proposed soldier monitoring system. It illustrates the
integration of vital sensors including heart rate, body temperature (LM35), motion detection
(PIR), GPS, and metal detection with microcontrollers like Arduino and NodeMCU. The system
transmits data via LoRa and Wi-Fi to cloud platforms such as ThingSpeak, enabling real-time
health monitoring, alert notifications, and GPS-based location tracking to enhance soldier safety
and mission efficiency.
3.1 Health Monitoring

Pulse and temperature sensors continuously collect heart rate and body temperature data.
Arduino Uno processes the analog readings and sends formatted health data via the LoRa TX
module. The LoRa RX module on the NodeMCU receives the data and prepares it for cloud
upload.
3.2 Location Tracking

The GPS module acquires the soldier’s latitude and longitude in real time. Arduino Uno
packages the coordinates and transmits them over LoRa to the receiver unit. NodeMCU’s LoRa
RX captures the GPS data for subsequent cloud transmission.
3.3 Landmine Detection

The metal detector continuously scans the surroundings for metal objects, such as
landmines. If metal is detected, the sensor activates a buzzer sound as an alert to the soldier. The
buzzer serves as an immediate warning for potential threats, allowing the soldier to take
necessary precautions.
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3.4 System Monitoring using ThingSpeak

NodeMCU connects to Wi-Fi and pushes incoming health and location data to
ThingSpeak channels. ThingSpeak stores time-series entries and generates live graphs for vital
parameters and position. Commanders access the ThingSpeak dashboard to monitor soldier
status remotely in real time. The platform supports visualization of parameters such as heart rate,
body temperature, fall detection status, and GPS coordinates, ensuring a clear and continuous
overview of each soldier’s condition. Alerts can be configured using threshold values to send
notifications when abnormal readings are detected, facilitating immediate response.
ThingSpeak's compatibility with MATLAB further allows advanced data analytics and predictive
health monitoring based on sensor trends, contributing to proactive decision-making during
missions.

4. Experimental Setup and Implementation

The Smart Soldier system is built using a combination of hardware components for sensing
and communication, and software for control logic and data processing. The selection of
components is based on factors such as portability, power efficiency, cost-effectiveness, and ease
of integration. The core hardware modules such as microcontroller board, sensors, and software
tools used in the implementation of the system and software are arduino ide, and thingspeak
cloud platform.

5. Result Analysis
The system successfully monitored heart rate, temperature, fall status, GPS location, and

landmine presence using sensors. Sensor data was transmitted via LoRa and displayed on
ThingSpeak platforms with alerts.
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Fig 5.1 (a)- Arduino Uno-based Fig 5.1 (b)- NodeMCU-based

transmitter unit with sensors and LoRa receiver unit with LoRa and

Cloud interface

Fig 5.1 (a) shows the Arduino Uno-based transmitter unit connected to various sensors
including heart rate, temperature, fall detection, and landmine detection. The collected data is
transmitted wirelessly using a LoRa module.

Fig 5.1 (b) illustrates the NodeMCU-based receiver unit equipped with a LoRa module
for data reception. It uploads real-time sensor data to cloud platforms like ThingSpeak for
monitoring and alert generation.
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Fig 5.2 (a)- Transmitter output data on Arduino IDE for health and location data.

Fig 5.2 (a) displays the transmitter output on the Arduino IDE serial monitor. It shows
heart rate, body temperature, fall status, GPS coordinates, and landmine detection status before
transmission via LoRa.
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Fig 5.2 (b)- Receiver output data on Arduino IDE
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Fig 5.2 (b) shows the receiver output on the Arduino IDE serial monitor. It displays the
decoded data received via LoRa, including heart rate, temperature, fall detection status, GPS
location for further cloud upload. Fig 5.3(a) shows the ThingSpeak output displaying soldier
health data, including heart rate and body temperature. Fig 5.3(b) shows the ThingSpeak output
displaying soldier location data and fall detection status. GPS coordinates and fall alerts are sent
via LoRa, allowing for remote tracking and immediate response in case of emergencies.
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Fig 5.3(a)- ThingSpeak output showing real-time Fig 5.3(b)- ThingSpeak output showing
soldier health and location data. real-time soldier health and location data.
Conclusion

The Smart Soldier Safety and Health Monitoring System offers a solution to enhance
soldier safety during missions. By integrating vital sensors with GPS, LoRa communication, and
cloud platforms like ThingSpeak, the system provides real-time tracking of health and location
data. This continuous monitoring ensures quicker responses to emergencies and improves
situational awareness for commanders. The added landmine detection feature further extends
battlefield safety by alerting the soldier. Overall, this project represents a step forward in using
[oT and embedded systems to safeguard soldiers in critical conditions.
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