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Abstract— The Smart Shoe Navigation for Soldier
Safety is an advanced wearable system designed to
enhance the security and well-being of soldiers in the
field. This project integrates Arduino Uno, NodeMCU,
pulse sensor, 12C LCD, DHT11, GPS, emergency
button, buzzer, and an accelerometer to monitor the
soldier's vital parameters and movement.

The pulse sensor tracks heart rate, while the DHT11
sensor measures environmental temperature and
humidity. The GPS module continuously transmits
real-time location data. The accelerometer detects falls
or unusual movements, triggering emergency alerts.
The emergency button allows the soldier to manually
send distress signals. All collected data is sent serially
from Arduino uno to NodeMCU, which then transmits
it to Thing Speak for cloud storage and analysis, as
well as the Virtuino app for real-time monitoring.

This system ensures that military personnel can be
continuously monitored, enabling rapid response in
case of emergencies, injuries, or hazardous
environmental conditions. It enhances soldier safety by
providing real-time health and location updates to
command centres.
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I.  INTRODUCTION

In modern warfare and military operations, ensuring
soldier safety is of paramount importance. Soldiers
often operate in extreme conditions where
monitoring their health and location can be
lifesaving. Harsh terrains, unpredictable weather,
and the risk of injuries or medical emergencies
necessitate a system that provides real-time
monitoring and emergency alerting.

The Smart Shoe Navigation for Soldier Safety is an
advanced wearable technology designed to enhance
the security and well-being of military personnel. By
integrating various sensors and communication
modules, the system continuously tracks vital health
parameters, location, and movement. This project
ensures that commanders and medical teams receive
timely alerts in case of emergencies, improving
response time and survival rates.

11 OBJECTIVE

1. The main objectives of this project are;

2. To monitor the vital health parameters of
soldiers using a pulse sensor for heart rate
detection and a DHT11 sensor for
environmental conditions.

3. To track the real-time location of soldiers using
a GPS module, ensuring precise geolocation
updates.

4. To detect falls or unusual movements using an
accelerometer, triggering emergency alerts.

5. To provide a manual emergency button that
allows soldiers to send distress signals when in
danger.

6. To transmit collected data serially from Arduino
to NodeMCU, which then relays the information
to a cloud-based platform (ThingSpeak) and a
mobile application (Virtuino app) for remote
monitoring.

7. To enhance soldier safety by ensuring fast
emergency response through real-time alerts and
notifications.

8. The solution should enhance situational
awareness, improve soldier safety, and optimize
operational Command in real-time .

I1l. SYSTEM ARCHITECTURE

The Smart Shoe Navigation for Soldier Safety
system is designed to monitor soldier health, detect
emergencies, and transmit real-time data for
immediate response. The methodology involves
sensor integration, data processing, wireless
communication, and cloud-based monitoring. The
system operates in the following stages:

1. Hardware Implementation

1. Sensor Integration:

o DHT11 Sensor: Measures environmental
temperature and humidity.

o Pulse Sensor: Monitors the soldier's heart
rate.

o ADXL345 Accelerometer: Detects falls or
unusual movements.

o GPS Module: Tracks real-time location
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coordinates.
o Emergency Button: Allows manual distress
signal activation.

2. Processing Unit (Arduino Uno):
o Collects data from all sensors.
o Processes the acquired signals and
determines emergency situations.
o Sends control signals to output devices
(buzzer, display, ESP8266).

3. Output Components:
o 12C LCD Display: Displays real-time
sensor data for the soldier.
o Buzzer: Provides an audible alert in case of
emergencies.
o [ESP8266 (NodeMCU): Transmits sensor
data wirelessly to the cloud.

N

. Software Implementation

1. Arduino Programming:
o Uses C++ with Arduino IDE to interface
sensors and process data.
o Implements threshold-based fall detection
and emergency alerts.

2. Wireless  Communication  (ESP8266 -
NodeMCU):
o Connects to Wi-Fi and sends data to cloud
platforms.

o Uses the MQTT protocol or HTTP requests
to transmit data.

3. Cloud Data Management:
o ThingSpeak: Stores and visualizes real-time
sensor data.
o Virtuino App: Displays live data on a user-
friendly mobile interface.

w

. Data Flow & Operation

1. Sensor Data Acquisition: Sensors continuously
collect vital parameters.

2. Data Processing & Analysis: Arduino processes
the data and detects emergencies.

3. Wireless Transmission: NodeMCU transmits
the processed data to Thing Speak & Virtuino.

4. Real-time Monitoring: Data is displayed on the
LCD and cloud platforms.

5. Emergency Alerting: If an abnormal condition
is detected (fall, high pulse rate, manual alert), a

buzzer sounds, and alerts are sent to the
monitoring system.

4. Testing & Evaluation

e Unit Testing: Each sensor is tested for accuracy
and reliability.

e Integration  Testing:  Ensuring  seamless
communication between Arduino, sensors,
ESP8266, and cloud platforms.

Field Testing: Simulating real-life  soldier
movements and environmental conditions to validate

system effectiveness

IV BLOCK DIAGRAM

Fig: Block diagram

V.METHODOLOGY

1. Input Sensors & Modules (Left Side)

These components send data to the Arduino Uno for

processing:

e DHT11 Sensor — Measures temperature and
humidity to monitor environmental conditions.

e ADXL345 (Accelerometer) — Detects motion,
falls, or unusual movements, triggering
emergency alerts if necessary.

e Pulse Sensor — Monitors the soldier's heart rate
to assess physical condition.

e GPS Module — Provides real-time location
tracking for the soldier.

e Emergency Button — Allows the soldier to
manually send distress signals in case of danger.

2. Processing Unit (Center)
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Arduino Uno — Acts as the main processing unit,
collecting sensor data and executing programmed
logic. It processes the information and sends
commands to the output devices.

3. Output Devices & Communication (Right Side)

e These components respond to the processed
data and transmit information:

e ESP8266 (NodeMCU) — Transmits collected
data to ThingSpeak (cloud storage) and the
Virtuino app for real-time monitoring.

e |2C LCD Display — Shows vital sensor
readings, such as heart rate, temperature, and
location.

e  Buzzer — Alerts the soldier or nearby personnel
in case of an emergency.

4. Cloud & Remote Monitoring (Top Right)
ThingSpeak & Virtuino — Serve as cloud platforms
for storing, analyzing, and visualizing real-time data.
They allow remote monitoring of soldier safety and
enable quick response in case of emergencies.

This system ensures continuous health monitoring,
location tracking, and emergency alerting, making it
a vital tool for enhancing soldier safety in the field.

VI. RESULTS

VII.CONCLUSION

We have discussed and reviewed charging of electric
vehicles using wireless power transmission. Wireless
charging is considered a better alternative to
traditional wired charging systems as it is user and

environment friendly. Furthermore, it eliminates the
need for wires and mechanical connectors, and
therefore, avoids the associated Wireless charging
systems for electric vehicles hassles and hazards.
Wireless charging systems also reduce the range
anxiety and enhance the system efficiency. The
wireless power transmission, in general, takes place
using either microwave, laser or mutual coupling.
However, only mutual coupling based techniques are
generally used for wireless charging. The mutual
coupling based techniques, inductive and capacitive
power transfer, are employed for contactless power
transfer and charging of electric devices. Both these
techniques are discussed, compared and contrasted,
and it is concluded that the inductive power transfer
has advantages and is the prime method for wireless
charging of electric vehicles. For this purpose, static,
semi or quasi dynamic or completely dynamic
methods of wireless charging can be employed.
These modes of wireless charging of electric
vehicles are explained in this article. In addition,
important aspects of a wireless charging system,
such as, charging pad, compensation topologies,
system misalignment, communication and control
are reviewed and discussed. As various parameters
of a charging system are determined by the batteries,
a brief overview of battery types and models is also
provided.

REFERENCE

[1] International Journal of Scientific Engineering
and Technology (ISSN : 2277-1581) Volume 2
Issue 4, pp 260-262 1 April 2013
IJSET@2013 Page 260 Piezoelectric Crystals :
Future Source of Electricity Pramathesh.T1 ,
Ankur.S2

[2] Andrean Gatto, Emanuele Frontoni, Energy
Harvesting system for smart shoes, Proc. IEEE
International Conf. on Mechatronic and
Embedded Systems and Applications, 2014, 1-
6. [4] Tnreenet Thepudomn, Thara Seesaardan,
Wathang Donkrajang, Teerakiat Kerdcharoen,
Healthcare shoe systems for gait monitoring
and foots$odor detections, Proc. IEEE
International Conf. on Consumer Electronics,
2013, 81 - 82.Scilll staff, “Harvesting Energy
from Humans”, www.popsci.com, Jan 09.

[3] R. Sood, Y. B. Jeon, J. H. Jeong, and S. G.
Kim, “ Piezoelectric micro power generator for
energy harvesting”,2004.

IJIRT 176099 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4946



(4]

(5]

(6]

[7]
(8]

(9]

[10]

IJIRT 176099

© April 2025 | JIRT | Volume 11 Issue 11 | ISSN: 2349-6002

Sunghwan Kim, “Low power energy
harvesting with piezoelectric generators”,
(2002)

special Issue of International Journal of
Computer  Applications (0975 - 8887)
International Conference on Electronic Design
and Signal Processing (ICEDSP) 2012 38
Energy  Harvesting using  Piezoelectric
Materials.

Utkarsh Mehrotra, Manipal Academy of
Higher Education | MAHE, power restoring
cells, September 2018.

Mitsuteru Kimura, “Piezoelectricity generation
device, United States”

Kimberly Ann Cook Chennault, Nithya
Thambi, Mary Ann Bitetto and E B,Hameyie,
“Piezoelectricity Harvesting”

Joses Paul, R Samuel Desmond Tutu ; W
Kevin Richards ; V Maria Jerome,”
Piezoelectric ~ wireless  power transfer”,
IEEE2015 IEEE Global Humanitarian
Technology Conference (GHTC).

Rishi Sikka, “Piezoelectric Based Wireless
Charger”, International Journal of Innovative
Technology and Exploring Engineering
(DITEE) ISSN: 2278-3075, Volume-8 Issue-
12S, October 2019Society of  motor
manufacturers and traders: ‘ev and afv
registrations’ january 2018. Available at
https://www.smmt.co.uk/2018/02/january-
evregistrations/, accessed 10 march 2018

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

4947


http://www.smmt.co.uk/2018/02/january-evregistrations/
http://www.smmt.co.uk/2018/02/january-evregistrations/

