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ABSTRACT: This Paper presents the development of smart shoes for army soldiers that integrate cutting-edge
technologies to enhance safety, performance, and situational awareness. These advanced shoes feature an ultrasonic
sensor to detect obstacles and navigate challenging terrain, a metal sensor to identify potential threats, GPS for location
tracking and mapping, and a piezoelectric plate for energy harvesting and self-powered functionality. The piezoelectric
plate captures mechanical energy from the soldier's movements and converts it into electrical energy, powering the
shoe's systems and reducing reliance on batteries. The temperature sensor is used to sense the temperature of the
environment and provides a hot and cooling effect to the soldier’s shoe for their comfort through a Peltier plate fixed in
the shoe. This innovative technology has the potential to revolutionize military operations, reduce injuries, and save
lives. The smart shoes can be integrated with other military systems and sensors to provide a comprehensive and
connected soldier platform.
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LINTRODUCTION

In recent years, the rapid advancement of wearable technologies has opened up new opportunities to enhance various
aspects of human performance and safety. This is especially true in the context of military operations, where soldiers
face hazardous and unpredictable environments. One of the most innovative developments in this area is the creation of
smart shoes for military personnel, a project that integrates several cutting-edge technologies aimed at improving
soldier safety, performance, and situational awareness.

The project focuses on the development of smart shoes that incorporate ultrasonic sensors, metal sensors, GPS
technology, and Peltier plates, creating a highly advanced piece of footwear for soldiers on the ground. These smart
Shoes offer a multifaceted approach to ensuring the soldier.

Safety and operational efficiency by providing real-time environmental information, detecting potential threats, and
optimizing comfort during long and gruelling missions. The integration of ultrasonic sensors plays a pivotal role in this,
as these sensors help detect obstacles and hazards in the environment, such as hidden rocks, trenches, or walls, which
could pose a danger during movement.

In addition to safety features, the smart shoes are equipped with GPS technology to provide real-time location tracking.
This feature allows soldiers to navigate unfamiliar terrains precisely and stay on course, even in challenging
environments where traditional navigation methods might fail. GPS also allows tracking soldier movements, enabling
military commanders to monitor their teams' positions in real-time, improving coordination and response times during
operations.

The integration of GPS technology ensures that soldiers can easily follow designated routes, access critical points on a
map, and maintain situational awareness in hostile territories. In emergencies, GPS can play a crucial role in guiding
rescue operations or ensuring soldiers can reach safe zones without delay. Soldiers often operate in extreme
environments, ranging from scorching deserts to freezing mountain tops. Maintaining foot temperature in such
environments is essential for both comfort and performance. The smart shoes address this concern by incorporating
Peltier plates, which actively regulate temperature to keep the soldier’s feet warm or cool as needed. By using a
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thermoelectric cooling and heating system, the Peltier plates can ensure that soldiers remain comfortable throughout
long missions, reducing the risk of heat-related illnesses or frostbite.

The GPS integration could also be used to create dynamic routing systems, where the soldier’s footwear adjusts the
suggested route based on environmental factors, such as terrain difficulty, weather conditions, or enemy presence. This
adaptability further enhances the mission's efficiency. Temperature regulation is crucial in ensuring the comfort and
efficiency of soldiers during extended missions. Extreme temperatures, whether hot or cold, can cause discomfort,
fatigue, or even severe health issues like heatstroke or frostbite. Peltier plates, a type of thermoelectric cooler, can
regulate foot temperature by absorbing heat from the foot in hot conditions or providing heat in cold environments.
With this feature, soldiers are better equipped to avoid physical injuries, improving overall mission success.

III1. EXISTING WORK
In the existing system, to track the location of the soldiers, the GPS and LoRa modules were fixed to the shoes of
military officers. The LoRa modules provide long-distance communication in terms of kilometers, and the location is

transmitted to a nearby LoRa, which is then transmitted to the mobile application developed for tracking the location of
military personnel.
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Fig. 1. Block Diagram representation of the Existing Method

III. PROPOSED WORK

The proposed system, Smart Shoes for Army Soldiers, is a technological advancement in footwear that integrates
cutting-edge features to enhance safety, performance, and situational awareness. The system consists of ultrasonic
sensors to detect obstacles, metal sensors to identify potential threats, GPS for location tracking and mapping, and a
piezoelectric plate to harvest energy from footsteps. The key objectives of the system are to enhance safety, improve
performance, and increase situational awareness, ultimately revolutionizing military operations, reducing injuries, and
saving lives. The expected outcomes include improved safety, enhanced performance, increased situational awareness,
and energy harvesting, providing a comprehensive and connected soldier platform.
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Fig. 2. Representation of the proposed system

IV. RESULT AND DISCUSSION

The smart shoe system effectively enhances soldier safety and comfort by detecting metal objects and alerting soldiers
to potential threats, providing real-time location tracking for tactical planning and rescue operations, and regulating foot
temperature for optimal comfort in extreme conditions. This innovative system offers a significant improvement in
soldier protection and performance, making it a valuable asset in military operations. In conclusion, the smart shoe
system is a vital innovation for military applications, providing improved safety, situational awareness, and comfort for
soldiers in challenging environments. Fig. 3 gives the proposed developed model of the system.

Fig. 3. The proposed developed model of the system

The GPS Module is used to track the location of the soldiers. The GPS module fixed to the shoe will provide the
accurate latitude and longitude of the soldiers, and that will be sent to the controller section. The controller section can
easily monitor the location of the soldier through the Mobile application. Fig. 4 gives the real-time data of the soldiers.

IJMRSET © 2025 | AnISO 9001:2008 Certified Journal | 7097




© 2025 IJMRSET | Volume 8, Issue 4, April 2025 IDOI:10.15680/IJMRSET.2025.0804477

IENWVHPELYEyPAR AN | www.ijmrset.com | Impact Factor: 8.206] ESTD Year: 2018|

& g 7“@’”’( - - - - * *
$ ‘!9 } International Journal of Multidisciplinary Research in
o -
I'__-f? * * * /
S LIS Science, Engineering and Technology (IJMRSET)
Y A -
IMI‘SET (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Smart Shoe - Real-Time Data

S S e m

31.00 60.00

Refresh Now

Fig.4. The real-time data of the soldiers

The metal sensor is fixed to the shoes that will detect metal explosives around the soldier and indicate to the soldier
with a buzzer. Fig.5 gives the output of the Metal sensor through the buzzer.

Fig.5. The output of the Metal sensor through the buzzer

The Peltier plate will work according to the surrounding temperature sensed by the temperature sensor. The Peltier

plate will provide a cooling effect when it is above the high threshold value and produce a warming effect when it is
below the lowest threshold value.

V. CONCLUSION

The development of Smart Shoes for Army Soldiers is a significant innovation that can greatly benefit soldiers. By
incorporating advanced technology, these shoes can improve safety and performance, and have the potential to
revolutionize military operations, reduce injuries, and save lives. By providing a comprehensive and connected soldier
platform, these innovative shoes have the potential to transform the way soldiers operate. With their advanced
capabilities, Smart Shoes are poised to play a critical role in modernizing military gear and enhancing soldier

effectiveness. As a result, this project has important implications for the future of military technology and soldier
safety.
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