
INTL JOURNAL OF ELECTRONICS AND TELECOMMUNICATIONS, 2022, VOL. 68,  NO. 3, PP. 571-575 

Manuscript received December 12, 2021; revised August, 2022.                          DOI: 10.24425/ijet.2022.141276 

 

 

© The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0, 

https://creativecommons.org/licenses/by/4.0/), which permits use, distribution, and reproduction in any medium, provided that the Article is properly cited. 
 

  

Abstract—Soldiers are the backbone of any armed force. They 

usually lose their lives due to the lack of medical assistance in 

emergency situations. Furthermore, army bases face problems due 

to the inability to track soldiers’ locations in the field. Hence, this 

paper proposes an interactive graphical user interface module 

(IGUIM) for soldiers’ bioinformatics acquisition and emergency 

reaction during combat, a global positioning system (GPS) is used 

to track soldiers’ locations through a device carried by the soldier. 

Soldiers’ bioinformatics are gathered using health monitoring 

biosensors, bidirectional communication between the soldiers and 

the army base is established via a global system for mobile (GSM). 

The proposed interactive module aims to enumerate the soldiers on 

the battlefield within a database that easily facilitates health 

monitoring, position tracking and bidirectional communication 

with each soldier through their identification number. The 

proposed IGUIM will increase the rate of soldiers’ survival in 

emergencies, which contributes to preserving the human resources 

of the army during combat. 
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I.  INTRODUCTION 

HE lives of soldiers are of great importance to the country 
and its security. This paper proposes an easy-to-use IGUIM 
for monitoring and tracking to preserve it. The tracking 

system uses a device that consists of vital sensors; which consist 
of a temperature sensor that measures the soldier’s temperature, 
and a heart rate sensor. The proposed approach tracks the 
location of the soldier through GPS. It also allows the soldier to 
send a message to the army base in case of an emergency and 
enables the army base personal to send the closest possible aid 
to any soldier in need. This device also contains a GSM modem 
to provide wireless bidirectional communication between 
soldiers and the army base.  

The proposed IGUIM-based soldier health and position 
tracking system design is cost-effective, reliable, and has the 
capability of accurate tracking. The main feature of the system 
is the interactive bidirectional communication between the army 
base and the mobile unit carried by the soldier, done with simple 
design and easy implementation. It is completely integrated so 
that once it is implemented it can be used by all soldiers. The 
tracking and navigation of soldiers, as well as their current 
health status during combat, will be displayed in the module’s 
interface which was programmed using LabVIEW. The 
module’s interface is located in the army’s base control room, 
empowers army leaders to interact with various emergencies to 
take appropriate action and plan war strategies more efficiently. 

The rest of the paper is organized as follows: Section II of the 
paper addresses research motivation and related work. The 
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problem statement is stated in section III, while the main 
components of the proposed system are introduced in section 
IV. Section V explains the research methodology and 
implementation. Section VI presents the proposed IGUIM. 
Section VII presents the research findings. Finally, section VIII 
provides the conclusion and future work. 

II.   RELATED WORK  

During past wars, armies lost soldiers without knowing their 

fate due to difficulty in communicating with the army base, 

which led to considerable human and material losses. Soldiers 

can also be injured and sometimes lost during wars and military 

search operations.  Lim et al. [1] discussed recent advances in 

various wearable, portable, lightweight and small sensors, that 

have been developed for monitoring of the human physiological 

parameters. Sailesh et al. [2] introduced a system that gives the 

ability to track soldiers at any moment and used a LabVIEW 

based interface for wireless interaction with soldiers. Also, 

Nikam et al. [3] introduced an idea for the protection of soldiers, 

through GPS based soldier tracking and health indication 

system with soldier information displayed using visual basic 

software on the computers at the base station, and Limbu and 

Kale [4] attempted to improve soldiers’ communication with 

control room personnel and used visual basic 6.0 software in its 

base unit to monitor soldiers’ status. Meerabi et al. [5] focused 

on tracking the location of soldiers using GPS and proposed the 

use of wireless bio-medical sensors as triggers for GSM to 

establish a connection with the base unit and to send the current 

location and health status to the receiver via an alert message. 

Ranjini et al. [6] introduced a system for monitoring the position 

of soldiers and their health status and any detected abnormalities 

are a trigger for GSM to send the soldier’s information to the 

base unit. Cotton and Scanlon [7] proposed a methodology on 

the topic of millimetre-wave soldier–to-soldier communications 

for covert battlefield operation. Rantakokko et al. [8] suggested 

an approach on accurate and reliable soldier and first responder 

indoor positioning multi-sensor systems and cooperative 

localization. Pereira et al. [9] offered a method for modelling a 

multipath environment using copulas for particle filtering based 

on GPS navigation. Kumar and Vijay [10] planned a procedure 

on health monitoring and tracking of soldiers using GPS that can 

be used in critical conditions with their location displayed on a 

map at the base station. Serag et al. [11] designed a smart soldier 

health and location monitoring system using a web server user 

interface. Gondalia et al. [12] used the internet of things (IoT) 

and machine learning to monitor the health and position of 

soldiers. 
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III.  PROBLEM STATEMENT 

Many soldiers lost their lives due to the lack of aid in a timely 
manner. Also, the army bases are unable to determine the exact 
geographical location of soldiers during combat. Hence, this 
paper proposes an IGUIM at the army base that enables the 
remote monitoring of soldier bioinformatics for fast emergency 
response during combat and emergencies. GPS is used to track 
soldier locations and GSM is used to establish bidirectional 
communication between the soldiers and their commanders. 

IV.  PROPOSED SYSTEM DESIGN 

The proposed system was designed using hardware 

components such as the Arduino NANO and MEGA [13–15], 

liquid crystal display (LCD) [16], bioinformatics such as heart 

rate sensor [17] and temperature sensor [18], as well as an 

interface that was programmed through LabVIEW language 

[19]. The system was divided into two units, the soldier mobile 

unit (SMU) and the monitoring station unit (MSU).  

A.  The soldier mobile unit  

This is a mobile unit carried by the soldier and is composed 
by combining the following elements: 
1) Microcontroller (Arduino Mega 2560) [20]. 
2) 16×2 LCD screen [21]. 
3) GSM-general packet radio service (GPRS) module (A6 
GSM/GPRS Module) [22]. 
4) Mini GPS module (GY-NEOMV2 GPS module) [23]. 
5) Temperature sensor (MLX90614) [24]. 
6) Heart rate sensor (pulse sensor) [25]. 
7) Push Button [26]. 
8) Light-emitting diode (LED) [27]. 

In this unit, the soldier's vital information such as temperature 
and heart rate in addition to the soldier's location are collected. 
This information is sent periodically (at set intervals) to the 
army base that monitors the soldier's condition. In case of 
changes in a soldier's health status or an emergency, he can press 
a button that is on the device for help. Figure 1 below shows the 
block diagram that represents the SMU. 

 

 

Fig. 1. The block diagram of the soldier mobile unit 

B.  The monitoring station unit  

This unit is installed at the army base station and is built using 

the following parts: 

1) Microcontroller (Arduino NANO) [28]. 

2) A6 GSM/GPRS Module [22].  

3) Personal Computer (PC) [29]. 

In this unit, the soldier's health status and geographical 

location are monitored through the developed IGUIM. An 

identification (ID) number is assigned for each soldier and this 

ID is associated with his vitals data and location tracking. The 

information is extracted and decoded by the IGUIM. Data is sent 

to the army base via GSM using an encrypted message from the 

SMU. This message includes the situation in which it was sent; 

an emergency (press of the emergency button) or normal 

periodical update. Figure 2 below shows the block diagram that 

represents the MSU. 

 

 

Fig. 2. The block diagram of the monitoring station unit 

V.  METHODOLOGY AND IMPLEMENTATION 

Initially, when the SMU is turned on, the communication 
process takes place between the Arduino and GSM and it 
appears on the display screen that the connection has been 
established. After successfully establishing the connection, 
sensors begin to take readings from the soldier’s body, and the 
GPS determines the geographical location of the soldier. This 
information will be presented to the soldier on the device’s 
display. The soldier’s data is sent periodically through GSM to 
the MSU every three minutes in the form of a short message 
service (SMS), and this message is encrypted by doubling the 
values in the SMU and is decoded by the MSU. A message can 
be sent urgently without waiting for the specified three minutes 
if the emergency button is used. Figure 3 shows the flow chart 
diagram of the SMU and Fig. 4 shows the flow chart diagram of 
the MSU. 

 

Fig. 3. Flow chart diagram of the soldier mobile unit 
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Fig. 4. Flow chart diagram of the monitoring station unit 

VI.  THE PROPOSED INTERACTIVE GRAPHICAL USER INTERFACE 

MODULE  

In the MSU; at the army base the control room computer is 

connected to the GSM modem through an Arduino NANO 

circuit and runs the proposed interactive module’s interface 

designed in LabVIEW language. All soldiers' data are displayed 

and stored in a database by the module using the soldiers’ 

assigned ID. Figure 5 shows the IGUIM for the soldier health 

and position tracking system (SHAPTS). The main feature of 

the proposed IGUIM is that it’s interactive, offers continuous 

monitoring of the soldiers’ health and position and allows 

bidirectional communication between the soldiers and the army 

base in emergency situations. 

 

 

Fig.5. The IGUIM for SHAPTS  

The front panel of the IGUIM for SHAPTS consists of two 

main panels; a connection panel, and a control and monitoring 

panel. 

A. The connection panel 

 This panel is divided into two parts as shown in Fig. 6: 

1) The connection between Arduino and LabVIEW consists 

of: 

• Communication (Com) port: It is used to determine 

which com is connected to the Arduino. 

• Baud rate: It is used to determine the connection speed 

(9600 bps). 

• Available: Indicates that selected com is available to use 

and not busy. 

2) The connection between Arduino and GSM consists of 

three indicator LEDs. 

• Check: Lights up green if GSM is connected to Arduino 

correctly. 

• Protocol data unit  (PDU): This LED indicates that GSM 

is in text mode. 

• CNMI: This LED indicates that GSM will forward the 

message directly to the Arduino without storing it on 

GSM. 
 

 

Fig. 6. The connection panel of the IGUIM for SHAPTS 

B. The control and monitoring panel 

 This panel is divided into two parts as shown in Fig. 7: 

1) The soldier’s data panel 

It includes a text box to display (ID number of the soldier, 

latitude, longitude, temperature and heart rate), three indication 

LEDs, and a check box used to select the soldier who needs help 

to send his location. 

2) The sending panel  

It includes the send button and the recipient list box to select 

the recipient soldiers. When the “Choose Recipient” button is 

pressed it will show four choices (the ID of the first, second, 

third and all soldiers, respectively as “SD1”, “SD2”, “SD3”, 

“All”). When the send button is pressed the message will be sent 

to the selected recipient soldier that includes the location for the 

selected soldiers. 
 

 

Fig. 7. The control and monitoring panel of the IGUIM for SHAPTS 
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VII.  RESULTS AND DISCUSSION 

Figure 8 demonstrates the SMU prototype after assembly.  

 

 

Fig. 8. The assembled soldier mobile unit prototype 

When the connection is made between the Arduino and the 

GSM, the Arduino begins to take readings from the GPS; 

longitude and latitude, as shown in Fig. 9, and vitals data from 

the bioinformatics as shown in Fig. 10, note that the shown 

readings on the LCD in Fig. 10 were taken before the 

temperature sensor calibration. These readings are displayed on 

the LCD and sent periodically to the MSU. The MSU displays 

the information on the IGUIM for SHAPTS. 

 

 

Fig. 9. The soldier’s geographical location 

 

 

Fig. 10. The soldier’s vital information  

In the MSU, the Arduino NANO is connected to the computer, 

as shown in Fig. 11. The Arduino NANO operation is divided 

into two parts: Firstly, it receives the message via GSM and 

extracts the soldier's number and the content of the message, and 

then stores extracted data from the message. Secondly, it sends 

data from the soldiers to the computer which displays it on the 

application. In cases of an emergency, it will send a message 

that contains the ID numbers of the soldiers who need help and 

their locations to select recipients. 

 

 

Fig. 11. The assembled monitoring station unit prototype 

Figure 12 shows the IGUIM for SHAPTS when a soldier’s 

information is sent periodically and there is no emergency.  
 

 

Fig. 12. The IGUIM for SHAPTS when soldier information is sent 

periodically 

 If the vitals data of one of the soldiers are abnormal, a red 

colour will be displayed on the IGUIM for SHAPTS along with 

the information of the relevant soldier, as shown in Fig. 13, or 

in the case of an emergency button being pressed, as shown in 

Fig. 14; The control room personnel can select the soldiers who 

need help and select the recipient soldiers who are nearest in 

terms of geographical location.  

 

 

Fig. 13. The IGUIM for SHAPTS when there are abnormal soldier readings 

 

 

Fig. 14. The IGUIM for SHAPTS when a soldier presses the emergency 

button 

A message will be sent to the soldier, who will provide aid, 

bearing the ID and location of the soldier who needs help as 

shown in Fig. 15 and 16, respectively. When the message 

successfully reaches the soldier, a message will appear on the 

application as shown in Fig. 17. 

 

 

Fig. 15. Emergency soldier’s ID 
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Fig. 16.  Emergency soldier’s location 

 

Fig. 17. The IGUIM for SHAPTS when a message is sent to soldier SD1 

correctly 

VIII.  CONCLUSION 

The proposed IGUIM for soldier health and position tracking 

system is enabled by advancements in wireless and embedded 

technology. It can improve the soldiers’ safety and improve the 

security of countries. The communication hurdles between 

soldiers and personnel at the army base were utilized by using 

GSM, the precise location and health parameters were gathered 

using GPS and bioinformatics, respectively. The bidirectional 

communication via GSM enables rapid response to critical and 

life-threatening situations. 

The system components were assembled out with off-shelf 

resources. The system could be further improved with better 

capabilities. In future work, the soldier mobile unit can be 

integrated into a hand watch, with additional functionality like 

image capturing and voice commands. 
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