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ABSTRACT

The crime of motor vehicle theft is increasing, the automotive industry

continues to develop security systems to reduce the number of thefts that

occur in Indonesia through the development of sophisticated features. The

addition of a global positioning system (GPS) feature on a vehicle is an

alternative to supporting a security system by providing vehicle location

information when theft occurs. GPS provides location information by

providing microcontroller input data. GPS on the vehicle becomes very

important because with the GPS module the vehicle can be found by

knowing an accurate location. However, the addition of a GPS module is

ARTICLEINFO  often difficult to find because the distance changes frequently and it takes
Article history: 5 1ong time to find it. The purpose of this paper is to detect vehicle

Dizfslbveiil position accurately using GPS U-Blox NEO 6M and to analyze the effect of
01 GSM signal type on the response time of long-distance vehicle injectors
Revised based on android. The research method is data analysis to make
January 18, 2022 conclusions, namely the two-way factor quantitative experimental
Accepted method. The independent variables used are (1) different signal types, and

February 02,2022 (2) the distance from the signal source to the gasoline engine injector
response time. The conclusion obtained is that vehicle position detection
using GPS U-Blox NEO 6M is accurate with the results of data analysis
shifting 8.3113 meters and the interaction between distance and GSM
signal types has no significant effect with the results of data analysis from
the three types of Telkomsel GSM signals which are the fastest with a
distance of 200 meters from the signal source with a response time of 4.956
seconds and the slowest is XL at a distance of 500 meters from the signal
source with a response time of 8.5 seconds.

Keywords: Android-Based Vehicle Injector, GSM Signal Type, Vehicle Injector
How to cite Martawati,et al., (2022). An Analysis of Effect GSM Signal Type on Android-
Based Vehicle Injector Response Time, 5(1). 17-24
https:/ /doi.org/10.33648/ijoaser.v5i1.175
Journal Homepage https:/ / ojs.staialfurqan.ac.id/IJoASER/
This is an open access article under the CC BY SA license
https:/ / creativecommons.org/licenses/by-sa/4.0/

INTRODUCTION

Technological progress is a need that is needed by humans to make their life
easier. Technology from year to year continues to be developed, especially in the
automotive sector. Automotive technology was developed to increase comfort, safety
while driving. With the increasing production of automotive technology in Indonesia,
the crime rate against vehicles is increasing. With the increasing production of vehicles,
the greater the number of vehicle users, this has an impact on the increasing crime rate
of motor vehicle theft.
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From the above problems, automotive manufacturers continue to develop
security systems for vehicles. Then a vehicle detection device with GPS was created to
make it easier to detect the location of a vehicle which was taken from a GPS signal
that was sent directly to a personal computer and displayed the location on a personal
computer screen using an application. sent can still reduce the accuracy of the location.
From these problems, a tool was developed to detect the location of the vehicle and
control the injector based on a microcontroller using a GSM module and a GPS module
to make it easier for owners to quickly find out the location of the car and cut off the
flow of injector current on a car engine using Android. the injector to turn the vehicle
engine off and Arduino as a control device. This research aims to be able to help and
accelerate the discovery of vehicles.

METHOD

This study will discuss the remote vehicle safety system with injector control on
an Android-based gasoline engine. The signal will be sent to the GSM module via BTS
with radio waves as the input signal to be processed by the microcontroller, then it will
be processed as a command, which is to turn off the relay connected to the injector
current flow. This study also examines the coordinates of the location using a GPS
module which will send information from the satellite then to the GPS receiver then
the signal will be processed by the microcontroller and then sent via GSM module to
the android application via BTS. The GSM module is affected by the BTS distance, so
the closer the BTS is to the device, the faster the injector response speed and the more
precise the location coordinates.

This research was also conducted with the experimental method. The
experimental method is a method of collecting data through direct observation of the
object of study within a certain period of observation. The experimental method cannot
be carried out if the researcher does not directly examine his research in the field,
because the data sought will be obtained during direct and careful observation.
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Figure 1. Remote Injector Control System and Location Coordinate Information
Delivery

Basic Concepts of Research
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In this study, data collection will be carried out according to the independent

variables, namely: GSM signal type and GSM signal distance used, and there are 5
signal distances, namely: 100 meters, 200 meters, 300 meters, 400 meters, and 500
meters and there are 3 types of signals, namely: Telkomsel, Indosat, and XL. While the
dependent variables are: Injector response time and location coordinates that will be
generated by the GPS module.
By making changes to these independent variables, it will be analyzed how much
influence they have on the dependent variable of the injector response time and the
resulting coordinates. The closer the distance between the BTS and the GSM receiver
on the device, it will optimize the performance of the device so that the response time
and coordinates can be achieved. (Picture of the basic concept of research can be seen
in Figure 1)

Research variable

In a study, research variables are important in conducting research and
collecting research data. Control variables are variables that are made the same in each
experimental medium and are controlled. The independent variable is a variable that is
made independent, varies, and will affect the dependent variable. The dependent
variable (dependent variable) is a variable that is influenced by the independent
variable. The explanation of the independent variable and the dependent variable is as
follows: 1. The independent variable (independent variable). The independent
variables in this study were the type of card (Telkomsel, Indosat, XL) and the distance
of the device from the BTS (100m, 200m, 300km, 400m, and 500m). 2. The dependent
variable (dependent variable)
The independent variables in this study were the injector response time (seconds) and
the coordinates of the vehicle location.

RESULT AND DISCUSSION
Tool Working Principle

The working principle of the vehicle position detection device and remote
injector controller can be explained in the block diagram as follows:

Port TX > LCD
Aplikasi Modul Port RX \ Relay »| Injektor
SMS “-1 GSM SIM ¢--- D17 Mati/Hidu Mati/Hidup
A 1

Figure 2. Block Diagram of Remote Injector Control Working Principle

The working principle of the block diagram of the remote injector control
device starts from pressing the button on the SMS application with "engine on" the
relay will turn on meaning the injector is active, "engine off" the relay will turn off
meaning the injector is off, and "check location" will send coordinates of the position at
which the device was located. The signal from the smartphone will send to the GSM
SIM 800L module and send a signal to the Arduino via the RX port and be received by
the Arduino Mega 2560 via the TX port then it will instruct the relay to turn off or on
and the injector turns off or on. When the relay is working, it will send a signal to the
Arduino Mega 2560 to send information to the smartphone whether it has been
successfully turned off or turned on via the GSM SIM 800L module.
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Testing Tool

Tool testing is intended to ensure that the tool can work properly after being
assembled and used to collect data. Data retrieval using a comparison method with
measuring instruments to test the accuracy of the GPS U-Blox NEO 6M and the method
of collecting data on the injector response time using a timer pad for initial delivery
and arrival at the device. Testing tools on vehicles are as follows:
Testing the response of the performance of the gasoline motor injector control device.

Figure 3. Android SMS Application

Control is carried out through the SMS application by using the engine on the button to
activate the relay so that the injector is active, and the engine off to turn off the relay so
that the injector is not active.

Figure 4. Testing Tools on Motorcycles
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This test is intended to ensure that the tool can be used directly on vehicles,
both motorcycles, and cars that already use the EFI system. In this tool, the GSM
SIM800L will control the relay which will disconnect the ground line from the injector,
so that if there is a command from the GSM SIMS800L, the vehicle will die and cannot
turn on.

Data Analysis Result of Effect of GSM Signal Type and Distance on Gasoline Motor
Injector Response Time

Analysis of data from the results of a remote injector control device with the
effect of distance and GSM signal type on the gasoline injector response time by
analyzing it using an experimental two-way factor design method using SPSS statistics
software. From the results of the data in the descriptive statics table that has been
processed, the total population for all respondents taken is 75 respondents, with each
type of GSM signal having 25 respondents, and for each distance, the same number of
respondents is 15 respondents.

Table 1. Results of Analysis of the Effect of Distance, GSM Signal Type, and

Interaction of Distance and Type on Response Time

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 121.970° 14 8.712 13.989 .000
Intercept 3307.782 1 3307.782 5311.198 .000
Jenis 111.871 2 55.935 89.813 .000
Jarak 7.628 4 1.907 3.062 .023
Jenis * Jarak 2.472 8 .309 496 .854
Error 37.368 60 623
Total 3467.120 75
Corrected Total 159.338 74
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Based on the test table for the effect of type, distance and type and distance

above, it can be concluded that:

1. Since Fcount is 89,813 with a significance value of 0.000 is <0.05, then reject
the null hypothesis, meaning that there is a significant difference in the
effect of GSM signal types on the response time of gasoline motor injectors.

2. Because Fcount is 3,062 with a significance value of 0.000 is <0.05, then
reject the null hypothesis, meaning that there is a significant difference in
the effect of distance on the gasoline injector response time.

3. Since Fcount is 0.496 with a significance value of 0.854 is >0.05, then accept
the null hypothesis, meaning that there is no significant difference in the
effect of interaction between GSM signal types and distance on the gasoline
injector response time.

Effect of GSM Signal Type, Distance and Response Time

Tabel 2. Average Time Respond

95% Confidence Interval

Jenis Jarak Mean Std. Error  Lower Bound  Upper Bound
Telkomsel 100 5.008 353 4.302 5714
200 4.956 353 4.250 5.662
300 5.384 353 4,678 6.090
400 5.294 353 4.588 6.000
500 5.508 353 4.802 6.214
Indosat 100 5.860 353 5154 6.566
200 6.060 353 5.354 6.766
300 6.780 353 6.074 7.486
400 6.500 353 5.794 7.206
500 7.220 353 6.514 7.926
XL 100 7.546 353 6.840 8.252
200 8.360 353 7.654 9.066
300 8.220 353 7.514 8.926
400 8.420 353 7.714 9.126
500 8.500 353 7.794 9.206

The table above shows that:

1.
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In the GSM 1 (Telkomsel) signal type with a distance of 200 meters from the
signal source, the fastest average response time is 4.956 seconds and the lowest
response is 5.508 seconds.

In GSM 2 (Indosat) signal type with a distance of 100 meters from the signal
source, the fastest average response time is 5.860 seconds and the lowest
response is 7.220 seconds.
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3. In the GSM 3 (XL) signal type with a distance of 100 meters from the signal
source, the fastest average response time is 7.546 seconds and the lowest
response is 8.5 seconds.

Effect of GSM Signal Type and Distance on Gasoline Motor Injector
Response Time
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Figure 6. Graph of the Effect of GSM Signal Type and Distance on the Response Time
of the Petrol Moto Injector

From the graph above, it can be concluded that the fastest of the three types of
GSM signals (Telkomsel, Indosat, XL) is Telkomsel, with overall GSM 1 (Telkomsel)
signal type with a distance of 200 meters from the signal source producing the fastest
average response time. which is 4.956 seconds and the slowest is XL with a distance of
500 meters producing an average response time of 8.5 seconds.

CONCLUSION

Based on the research that has been done, it can be concluded that: From the
data above, it can be concluded that the GPS U-Blox NEO 6M can detect position
accurately, has a point shift to the actual position with an average value of 0.0083113
kilometers or 8.3113 meters, meaning that the GPS NEO 6M is still within the absolute
accuracy standard of 8- 10 meters (SNI 19-6724-2002). The interaction of distance and
type of signal has no effect on the response time of the gasoline motor injector with a
significance value of 0.854 which means <0.05. The fastest type of GSM signal out of
the three types of GSM signals (Telkomsel, Indosat, XL) is Telkomsel with a distance of
200 meters from the signal source producing an average response time of 4.956 seconds
and the slowest is XL with a distance of 500 meters producing an average response
time of 8.5 seconds.
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