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Abstract: The proposed loT-based soldier health and tracking system represents a significant advancement
in military health monitoring and situational awareness. Previous systems have primarily focused on
individual health monitoring or location tracking but lacked integration, leading to delayed response times
in critical situations. This innovative solution integrates an Arduino controller within a wearable jacket
equipped with advanced biomedical sensors to continuously monitor vital health parameters, including
heartbeat and ECG data. By leveraging a GPS module, the system ensures real-time tracking of the
soldier's location, which is crucial in dynamic and potentially hazardous environments. The collected
health and location data are transmitted wirelessly to a central command center through a communication
module, such as GSM or LoRa, allowing for immediate analysis and decision-making. In emergency
scenarios, the soldier can activate a panic button embedded in the jacket, sending an instantaneous alert
message, complete with their current location, to the command center. This integration of health
monitoring, location tracking, and rapid communication not only enhances situational awareness but also
significantly improves the quick response capabilities of military personnel, thereby ensuring soldier safety
in critical conditions. The system's comprehensive approach aims to bridge the gap in existing
technologies, fostering a more responsive and effective military support framework...
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L. INTRODUCTION
The increasing demands for soldier safety and health monitoring in modern combat situations have led to the
development of advanced wearable technologies. Traditional methods of monitoring soldier health typically rely
on manual checks and basic communication systems, which can be inadequate in fast-paced, high-risk
environments. These methods often result in delayed responses to health emergencies, compromising the soldier's
well-being and operational efficiency. Previous systems have employed standalone devices for vital sign
monitoring or GPS tracking, but they lack integration and real-time communication capabilities. Consequently,
the need for a comprehensive solution that combines health monitoring, location tracking, and emergency alerting
into a single device has become evident. The proposed IoT-based soldier health and tracking system addresses
these gaps by integrating multiple functionalities into a wearable jacket powered by an Arduino controller. This
innovative system continuously collects vital health parameters, such as heartbeat and ECG data, through
advanced biomedical sensors. Alongside health monitoring, the GPS module provides real-time location tracking,
enabling command centers to maintain situational awareness of each soldier's position during operations. Data is
wirelessly transmitted to a central command center via communication technologies like GSM or LoRa, ensuring
seamless information flow. Additionally, the inclusion of a panic button allows soldiers to alert command
personnel instantly in emergencies, significantly enhancing the response time for critical situations. By merging
these capabilities, the system not only promotes soldier safety but also empowers military operations with real-
time data-driven decision-making, ultimately leading to improved operational effectiveness in challenging
environments. The existing systems for monitoring soldier health and location primarily focus on basic telemetry
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and communication methods, often lacking real-time data transmission and comprehensive health monitoring.
Traditional solutions typically employ standalone devices for heart rate monitoring or GPS tracking, requiring
soldiers to carry multiple gadgets, which can be cumbersome and inefficient in combat situations. Health
monitoring devices, such as heart rate monitors and ECG devices, operate independently, often relying on manual
data collection and reporting, leading to potential delays in emergency responses. Moreover, communication
systems often involve manual reporting methods, where soldiers must communicate their location or health status
verbally or through basic radio systems, which may not be reliable in all conditions.

Additionally, these systems frequently lack integration, resulting in fragmented data and a lack of real-time
situational awareness for command personnel. As a result, there is a critical need for an integrated solution that
seamlessly combines health monitoring, GPS tracking, and instant alert mechanisms in a single, user-friendly
wearable device. The proposed IoT-based soldier health and tracking system addresses these limitations by
providing continuous, real-time health data monitoring and precise location tracking, all within a single jacket
designed for military use. This comprehensive approach enhances situational awareness and ensures prompt
assistance during emergencies, significantly improving soldier safety on the battlefield.

II. LITERATURE REVIEW

The integration of Internet of Things (IoT) technologies in health monitoring systems has gained significant
attention in recent years, especially for applications in military environments. Various studies have explored the
use of wearable devices equipped with sensors to monitor vital signs such as heart rate and ECG. For instance, a
paper titled “Wearable [0T enabled real-time health monitoring system” discusses the design and implementation
of a wearable health monitoring system that leverages [oT technology to collect and analyze physiological data in
real-time. The system integrates various sensors to monitor health parameters, which are then transmitted to a
cloud platform for further analysis and storage. This approach highlights the potential for real-time health
monitoring in high-stress environments like combat zones, where timely data can be critical for decision-making.
Moreover, GPS technology has been widely implemented in military applications for tracking and navigation
purposes. A notable study, “GPS Based Soldier Tracking and Health Monitoring”, emphasizes the importance of
GPS tracking in ensuring the safety and efficiency of military operations. The paper details a system that not only
tracks the location of soldiers in real-time but also incorporates communication protocols for sending alerts in
case of emergencies. The findings indicate that integrating GPS with health monitoring systems can significantly
enhance situational awareness and operational effectiveness, especially in complex and dynamic environments.
This is particularly relevant for our proposed system, as it merges health monitoring with location tracking to
ensure soldier safety. Finally, the aspect of emergency response in IoT systems has also been a focal point of
research. The paper titled “Smart hospital emergency system” examines how IoT devices can facilitate quick
response mechanisms during emergencies. The authors propose a system where users can trigger an alert through
a simple interface, allowing for immediate communication with medical responders. This study supports the
inclusion of a panic button in our proposed soldier health monitoring jacket, emphasizing the need for rapid alerts
and location sharing during critical situations. By leveraging such technology, military personnel can receive
timely assistance, ultimately improving survival rates in emergencies.

OBJECTIVE

Analyze CVE-2023-23397, its exploit mechanism, and its impact.

Propose mitigation strategies to safeguard systems from exploitation.

Offer practical applications to enhance Cyber security in organizational environments.

Importance: With organizations increasingly relying on digital communication platforms, the exploitation of
vulnerabilities like CVE-2023-23397 can lead to devastating data breaches and financial losses
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III. TECHNOLOGY

e Arduino Controller (e.g., Arduino Uno or Nano): This microcontroller serves as the brain of the system,
processing inputs from the sensors and handling communication with external devices. It manages sensor data
collection, GPS location tracking, and alert transmissions.

e Heart Rate Sensor: A sensor such as the MAX30100 or MAX30102 is used to measure the soldier's pulse and
oxygen saturation. It provides continuous monitoring of the soldier's heart rate, sending the data to the Arduino
for processing.

e ECG Sensor (e.g., AD8232): This sensor captures the soldier's ECG (Electrocardiogram) data, allowing for
real-time monitoring of heart activity. The sensor is connected to the Arduino, which processes and transmits
this vital information.

e GPS Module (e.g., Neo-6M): The GPS module tracks the real-time location of the soldier. The coordinates
obtained by the GPS are sent to the command center to monitor the soldier's movement and position
accurately.

e GSM or LoRa Module (e.g., SIM900 for GSM or SX1278 for LoRa): The communication module enables
wireless transmission of the soldier's health and location data to the command center. GSM modules use
cellular networks, while LoRa modules provide long-range, low-power communication in areas with no
cellular coverage.

e Panic Button: A simple push button connected to the Arduino that, when pressed, triggers an emergency alert
message containing the soldier’s health data and location. The system immediately notifies the command
center for rapid intervention.

e Rechargeable Battery (e.g., Lithium Polymer Battery): Powers all components of the system. The battery is
selected based on mission duration and power requirements to ensure long-lasting operation during field
deployment.

e Jacket Design: The wearable jacket is designed with integrated pockets and channels to hold and conceal the
sensors and wiring without compromising soldier comfort or mobility. Durable, weather-resistant materials are
used to protect the electronics in rugged terrains.

IV. MAJOR FIELD APPLICATION

IoT in Military Applications The proposed system falls under the field of the Internet of Things (IoT) with a focus
on military and defense applications. IoT technology in the military is being increasingly used to enhance the
safety, efficiency, and effectiveness of soldiers in the field. With the integration of wearable health-monitoring
devices and real-time location tracking, IoT systems can provide a comprehensive overview of a soldier's well-
being and location status to military command centers. This field emphasizes not only the development of sensor-
based hardware but also the communication protocols and data processing required to handle critical information
in real time. Health Monitoring Application One of the primary applications of this system is in soldier health
monitoring. By using biomedical sensors integrated into the wearable jacket, the system can continuously collect
data such as heart rate, ECG patterns, and other vital signs. This real-time monitoring enables early detection of
any abnormal conditions such as irregular heartbeats or signs of distress, which can be immediately flagged to the
command center. The data can be analyzed further to identify potential health issues, improving medical response
times and potentially saving lives in emergency situations. This application also ensures that the soldier remains
fit for combat during missions. Safety and Emergency Response Application Another key application is real-time
location tracking and emergency alerting. With the integration of GPS technology, the system can track soldiers'
locations on the battlefield or in remote areas, which enhances situational awareness for the command center. In
critical situations where a soldier is injured or faces a threat, they can send an emergency alert by pressing a panic
button. This triggers an alert message along with their precise GPS coordinates, allowing the command center to
deploy quick response teams. This application is vital for search-and-rescue missions and can improve operational
efficiency in hostile environments, ensuring that soldiers receive timely assistance when needed.
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V. ADVANTAGES ANDAPPLICATIONS

5.1 ADVANTAGES

Real-time health tracking — Monitors vital signs like heart rate and temperature.
Live location tracking — Tracks soldier’s location using GPS.

Quick emergency alerts — Sends alerts if abnormal health or danger is detected.
Improves safety — Helps in faster rescue and response.

Easy to carry — Lightweight and wearable design.

Low-cost system — Affordable using Arduino components.

Works in remote areas — GPS and sensors function even without network.
Better mission planning — Command center can monitor soldiers remotely.

5.2 APPLICATION

Health Tracking: Monitors vitals like heart rate and temperature.

Location Tracking: GPS for real-time soldier positioning.

Emergency Alerts: Sends alerts for health issues or danger.

Improved Communication: shares data with command centres.

Safety:Detects hazards like toxic gases or extreme weather.

Employee Training: Educate employees on recognizing malicious emails and calendar invites

VI. CONCLUSION AND FUTURE SCOPE

In conclusion, the IoT-based soldier health and tracking system offers a comprehensive solution to monitor and
safeguard the well-being of soldiers in real time. By integrating biomedical sensors, GPS modules, and wireless
communication technologies within a wearable jacket, the system ensures continuous tracking of vital health
parameters and location. The inclusion of a panic button for emergency alerts adds an extra layer of security,
enabling rapid response during critical situations. This system not only enhances situational awareness for
military command centers but also improves the overall safety and operational efficiency of soldiers in the field,
providing crucial support in life threatening scenarios.
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