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Abstract— Supervision of children is an important
thing to do for the development of behavior and child
safety. The existence of cases around such as after
school not going straight home, skipping school to play
online games, even in the mass media there are cases of
elementary school children who do not go home
immediately. in the mass media there are cases of
elementary school children who died from drowning
while playing. This can cause parents to worry about
their children. On the other hand, the space for parents
to supervise children directly is limited due to their
activities such as taking care of the house or working,
so there is an alternative to make a tracking device or
GPS Tracker with the concept of the Internet of Things
(IoT) that can solve the problem. The manufacturing
method includes three stages, namely the design stage,
the testing stage, and data analysis stage in order to
produce the expected tool. The results of this research
are first, GPS Tracker is built by three main
components (Ardunino Nano, Ublox NEO-6M, and
SIMS800L). Second, the tool functions optimally when
outside the room with percentage of error 0% and less
than maximum when indoors with an error of 40%.
room with 40% error. Third, the device is able to track
position at various distances. Fourth, the tool has an
average working endurance of 4 hours 26 minutes with
a power source of 3.7 VDC 3500mAH battery.

Keywords—Detector, Face, Check-in, Airport, Artificial
intelligence

L INTRODUCTION

Parental supervision plays a crucial role in
children’s behavioral development and safety, particularly
during late childhood (ages 6—12), when children are
highly active in group play and interaction with new
environments [1]. However, incidents such as children not
returning home directly after school, skipping school to
play online games, or tragic cases reported in mass
media—such as elementary school children drowning
while swimming in excavation sites—have raised serious
concerns among parents [2].

These problems cause anxiety for parents
regarding the whereabouts and safety of their children
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when outside the home. On the other hand, parents often
have limited ability to supervise their children directly due
to responsibilities such as household chores, work, or
business travel. To address this issue, one effective
solution is the use of Global Positioning System (GPS)
technology, often referred to as a GPS tracker, which can
be installed in a child’s backpack. This allows parents to
monitor the child's location in real-time and take prompt
action if any irregularities are detected.

Previous  research  has  explored  the
implementation of GPS trackers for child monitoring. For
instance, Baihagqi et al. [3] and Dariyono [4] utilized the
Arduino Mega microcontroller with the Ublox NEO-6M
GPS module and the SIM8OOL GSM module to transmit
location data via SMS, accessible through Google Maps.
Setiawan [5] developed a system based on the AT-09
Bluetooth Low Energy (BLE) module, where the tracker
maintains Bluetooth connectivity with a parent’s
smartphone, and sends location information via SMS if the
connection is lost.

Considering the current trend where many people
rely on internet-based services, this study advances
previous designs by incorporating the Internet of Things
(IoT) concept. It utilizes the SIM80OL module not only for
SMS, but also as an internet gateway, enabling continuous
and automated GPS data transmission via web-based
monitoring platforms [6][7][8][9][10]. This system
employs the Ublox NEO-6M GPS module as the signal
receiver and the Arduino Nano as the microcontroller, with
the goal of providing a real-time, accessible, and efficient
monitoring solution for parents.

IL. RESEARCH METHODS

This research was carried out through three stages, design
stage, testing stage, and data analysis stage.

A. Diagram Block

The diagram block is made to provide an overview
briefly how the tool can be formed and run according
to the objectives set, can be seen in the picture as
follows:
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Fig. 1. Diagram Block
From the picture above, it can be explained that
there are three building blocks, as follows :

1. Input

Ublox NEO-6M which functions to receive GPS signals

signal from the satellite which is then sent to the

microcontroller for processing.

2. Process

Arduino Nano as a microcontroller that functions to

instruct, integrate and process latitude and longitude data,

so that it can be sent to the website database via the
internet using SIM8OOL [5].

B. Product Design

Fig. 2. GPS Tracker Product Design
The tool design is made to be inserted into a children's
school backpack with a box size of 10 cm x 7.5 cm x 3.5
cm. On the box cover there are :
1. On/off switch
2. Hole for GSM/Internet signal
3. GPS antenna
C. Wiring Diagram
Wiring diagrams are made as a reference in assembling tool
with the aim to facilitate the implementation of assembly of
the components, as follows:

Fig. 3. GPS Tracker Wiring Diagram

The following is a list of components from the wiring
diagram of the GPS Tracker:

1. Arduino Nano

2. Ublox NEO-6M GPS module

3. MT3608 Step Up Module

4. Switch

5. TP4056 Charger Module
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6. 18650 3.7 VDC/3500mAh Battery
7. SIM800OL Module
8. MP2307 Step Down Module
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Fig. 4. GPS Tracker Flowchart

From the flowchart above, it can be explained after
declaration and initialization of variables on the Arduino
Nano then the GPS module (Ublox Neo 6M) and GSM
(SIMS8OOL) will try to get a GPS signal and an internet.
After the GPS module gets a signal from satellites, it will
then be processed into latitude and longitude data on the
Arduino Nano. Furthermore, the data will be sent through
the internet network by the GSM module to the database
website that has been integrated with the Google Maps
API. Then the website database will automatically update
the data and google maps API will show the tracked
location point. The process will continue to repeat
automatically every one minute.

I1I. RESEARCH & DISCUSSION

A. Product Presentation

GPS Tracker products that will be installed in the child's
school bag. The scheme of this GPS Trcaker is that the GPS
module (Ublox Neo 6M) can receive GPS signals from
satellites, then sent and processed into latitude and
longitude data by arduino nano, then sent and processed
into latitude and longitude data by ardino nano, then sent to
the longitude data by ardino nano, then sent to the database
via the internet by the GSM module (SIM800L), and the
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data that enters the database will be visualized on the
Google Maps API on the website.

Fig .5 GPS Tracker

B. ELECTRICAL POWER SOURCE TESTING

The first test was carried out to test the electrical
power source that will enter each module according to
specifications so that the module can work properly and no
damage occurs. The following is the test data that has been
done.

Tabel 1 Electrical Power Source Testing

No. Modul Spesifikasi Vin | K
725
1 Arduino Nano 7-12VDC/5VDC({USB) | vDC Sesual
3.76
2 MT3608 3-32VDC VDC Sesuai
3 MP 2307 4.5VDC - 23 VDC 5 VDC Sesual
£l Modul GSM 3T7-4IVDC 3.65 esual
vDC
5 Modul GPS 2.7-5VDC 5VDC Sesual

C. Testing GPS Tracker in Environmental Conditions

The second test is performance testing sending
latitude and longitude data to the database in two specific
environmental conditions, namely when outdoors room and
indoors. The following is the data testing that has been done.

id lat Ing created_date

307 -7.357800 112.655167 2024-06-08 160513
308 -7.357787 112655167 2024-06-08 16:06:14
309 -7.357798 112655159 2024-06-08 16:07:12
310 -7.357783 112655167 2024-06-08 16:08:13
311 -7.357766 112655151 2024-06-08 16:09:14
312 -7.357757 112655167 2024-06-08 16:10:12
313 -7.357771 112.655167 2024-06-0816:13:14
314 -7.357765 112.655167 2024-06-0816:16:14
315 -7.357765 112655182 2024-06-08 16:17:15
316 -7.357762 112.655167 2024-06-0816:18:13
317 -7.357761 112655190 2024-06-08 16:19:14

Fig 6. Database on Environmental Conditions
Table 2. Testing GPS Tracker in Environmental

Conditions
Kondisi , : —Terbaca
B DR e T
1 ~ -7.357800, 112.655167 ~ 16:05:13
2 7 -7.357787, 112.655167 e 16:06: 14
3 ~ -7357798, 112.655159 ~ 16:07:12
4 w -7.357783, 112.655167 ~ 16:08:13
5 ~ -7.357766, 112.655151 ~ 16:09:12
6 ~ -7.357757, 112.655167 ~ 16:10:12
T bl - bl 16:11:00
8 b - i 16:12:00
9 ~ -7.357771, 112.655167 ~ 16:13:14
10 b - b 16:14:00
11 bl - bl 16:15:00
12 ~ -7.3577635, 112.655167 ~ 16:16:14
13 ~ -7.357765, 112.655182 ~ 16:17:15
14 ~ -7.357762, 112.655167 o 16:18:13
15 ~ -7.357761, 112.655190 ~ 16:19:14
16 ~ -7.357761, 112.655190 ~ 16:20:12
Galat kondisi diluar
ruangan 0%
Galat Kondisi didalam
ruangan 40%
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D. Testing the GPS Tracker at a Specific Distance

The third test is testing the performance of the GPS Tracker
performance regarding data that can be sent via the internet
to the website database with a distance of more than 10 km.
The following is the test data that has been done.

Fig .7 Google Maps API View
Table 3. Testing the GPS Tracker at a Specific Distance

Terbaca

No. Jarak Latitude & Longitud Delay
Ya Tidak
1 <10 m -7.360394 112.642380 v 1 menit
2 >10m  -7.360421 112.643143 v 1 menit
3 >100 m -7.360011 112.646400 v 1 menit
4 >1km  -7.359591 112.651604 v 1 menit
5 >5km  -7.346827 112.684052 v 1 menit
6  >10km  -7.344502 112.722343 v 1 menit

E. Battery Life Testing

The fourth test is a battery life test which is used for the
GPS Tracker power source, using one lithium-ion battery
(Li-Ion) 18650 with output voltage of 3.7 VDC - 4.2 VDC
been done

By 7 Server: localhost:3306 + @ Database: id22238000_tesigps_db » [ Tabel. tbl_gps

—T— w id lat Ing created_date

& Ubah :)'.z' Salin @ Hapus 686 -7.357743 112.655167 2024-06-1110:04:22
& Ubah }c'salm @ Hapus 687 -7.357742 112.655167 2024-06-11 10:05:22
&/ Ubah 3<Salin @ Hapus 688 -7.357738 112655167 2024-06-11 10:06:22
& Ubah :}éSaIm @ Hapus 689 -7.357744 112.655167 2024-06-11 10:07:21
7 Ubah 3<Salin @ Hapus 690 -7.357751 112.655167 2024-06-11 10:08:22

&’ Ubah $éSalin @ Hapus 691 -7.357747 112.655167 2024-06-11 10:09:22

a Konso]l)h h $éSalin @ Hapus 692 -7.357744 112.655167 2024-06-11 10:11:22
Fig. 8. The Last Database
Table 4. Battery Life Testing
Pengujian Tl T2 Daya Tahan
1 04:56 10:11 5 jam 15 menit
2 21:46 02:37 4 jam 51 menit
3 12:07 16:27 4 jam 20 menit
4 20:01 00:21 4 jam 20 menit
5 07:26 10:54 3 jam 28 menit
Rata-rata 4 jam 26 menit
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CONCLUSION AND SUGGESTION

Based on the results of design and data testing, the GPS
tracking tool effectively functions as a monitoring device
integrated with a website, utilizing three main components:
Arduino Nano, a GSM module (SIM80OOL), and a GPS
module (Ublox Neo 6M). The GPS module captures
signals, which are processed into latitude and longitude data
by the Arduino Nano before being transmitted to the
website database via the internet using the GSM module.
These data points are then visualized on Google Maps API
as position markers. Environmental conditions significantly
impact the tool’s performance—outdoor use allows optimal
functionality, whereas indoor use results in signal
interference, leading to a 40% error rate with missing data
in the database. Additionally, testing indicates that distance
exceeding 10 km does not affect data transmission delays,
though internet signal strength plays a crucial role in
determining transmission speed. Regarding power
efficiency, the GPS Tracker operates for an average of 4
hours and 26 minutes per charge, utilizing a 3.7 VDC
battery with a capacity of 3,500 mAh.
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