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Location Tracking Using
Bluetooth 1Tag

Joseph Dedy Irawan, Yudi Limpraptono, Emmalia Adriantantri

Abstract Bluetooth iTag is an electronic technology
development, particularly in the field of data
communication between devices. In this study, a keychain
that can communicate with other devices uses Bluetooth
communication for location tracking and searching for lost
items.

Developing an application to determine this location
starts with the connection to a Bluetooth device and
continues by determining the location of the Bluetooth iTag.
After tracking the location, this application can be further
developed as several other applications, such as searching
for lost items, monitoring the locations of young children
and pets and other applications.

Index Terms Bluetooth iTag, location tracking

I. INTRODUCTION

eterminating location at the present time is usually

done with the help of the Global Positioning System
(GPS). Using satellites, position can be determined
accurately, but using GPS in an indoor location is
disrupted because the device does not receive signals
from satellites to determine location. To address this
problem, another device was developed that aims to
determine location by utilizing Bluetooth Low Energy
(BLE) technology, which involves a location search
process using GPS, but the communication used is
Bluetooth.

By using Bluetooth communication, computer
devices and gadgets can easily be connected to these
devices. Then, by creating an application that will later
be embedded in a smartphone, an application can be used
to determine location using the Bluetooth iTag device. It
1s expected that this application can be useful in various
ways, including searching for lost objects, monitoring the
location of small children when we travel, monitoring the
location of pets, and other needs for tracking location.
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IT. DESIGN ITAG MONITORING

Bluetooth Low Energy (BLE) is a communication
technology between electronic devices that requires low
power. Developed for short-distance control and
monitoring applications [1.2.3], this communication
device can function as a wireless network and can be used
for a variety of applications. Its advantages in regard to
low power usage compared to earlier Bluetooth
technology include reducing the ability to communicate
and range distance.

Today, almost all electronic devices utilize BLE as a
data communication medium. It is used, for example, in
the automotive industry [4], for medical equipment [5,6],
in social interaction [7], and in the world of entertainment
[8.9], and for location tracking [10.11] indoors using
BLE beacons with a fairly high degree of accuracy
[12,13]. Other than that, communication using this
device for data communication that is large enough can
run well [14]. Therefore . in this study, an application will
be developed that can perform location tracking with
Bluetooth iTags that can be used to search for lost items
and for monitoring the location of young children and

pets.
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Figure 1. Block Diagram System
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One implementation of Bluetooth iTag location
tracking in everyday life is tracking the location of
children. Figure 1 illustrates a system whereby a teacher
or a security system can monitor the location of a child
within certain areas. Every child monitored carries a
Bluetooth iTag with a different ID number for each
device, while the teacher or other security personnel uses
a smartphone equipped with an application designed to
supervise students. For example, a monitoring area of 15
meters might be set; if any student is more than 15 meters
away, the application will automatically send a
notification to the teacher’s smartphone and other
security personnel so that action can be taken to prevent
the child from leaving the monitored area.
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Figure 2. Flowchart Settings

When the application is run, several settings need to
be made, starting with searching for Bluetooth iTags that
can connect to the application. If there is a Bluetooth iTag
connected, it will include the student’s name because
each student will have one iTag. This will be followed by
settings for notification tones that aim to distinguish one
type of notification from another. The application can
also show the percentage of battery power from each
iTag so that it can be immediately replaced if the power
is very low. In addition, activity history can be displayed
in this application.
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Figure 3. Flowchart System

After performing the settings, the application will
continuously search for new Bluetooth iTag devices that
can be connected. If there is a new Bluetooth iTag-
connected, it will appear on the list of connected iTags.
If there are students who leave the monitored area, then
the application will automatically notify the teacher or
security personnel. In addition, the teacher can find the
locations of various students and display these on the
map.

II. IMPLEMENTATION AND RESULTS

When the application is run, it will display a list of
detected Bluetooth iTags. Each iTag will represent a
student because each student will carry an iTag. Based on
this list, students can be monitored by the teacher or
security camera or personnel. If a student leaves the
monitored area, the Bluetooth iTag automatically emits
an alarm sound as well as applications run by the teacher,
and security will provide a notification sound so that the
student who is out of the surveillance area is quickly
identified and action can be taken immediately.
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figure 4. Bluetooth iTag List

To distinguish each student on the list, the sound
settings menu can be used to set a different alarm sound
for each child. Figure 5 shows what alarm sound settings
will be sounded if the child exits the monitored area as
well as other alarms.
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figure 5. Notification Settings

To determine the child’s exact location, the teacher or
security personnel presses the location button for the
student. The application will provide location
information in the form of longitude and latitude
coordinates from the Bluetooth iTag and display it on the
map.
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figure 6. Location Tracking

Table 1. Bluetooth iTag range testing

Results
Success | Failed
vibrates v

Distance

Activity

15 Meter Ring

located
vibrates

20 Meter Ring

located

vibrates

23 Meter Ring

located

SNENENENENENENEN

vibrates v
Ring v
located 4

25 Meter

Based on distance testing, it was found that the
maximum distance from an iTag to be able to
communicate properly is 23 meters. At this distance, the
button pressed on the iTag can be detected by the
application on the smartphone, and the button pressed on
the phone can be received by the iTag by sounding the
speaker inside.

IV. CONCLUSION

From the test results, it can be concluded that the
connection between a Bluetooth iTag and a smartphone
for performing various actions is more accurate outside
than indoors. We noted only 5 successful actions
performed indoors, while 9 successful actions were
performed outdoors. In the second test conducted at a
distance of 23 meters outside, sending locations from
Bluetooth iTag to smartphones held by supervisors
experienced an average delay of 5-7 seconds per action.
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