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ABSTRCT

The National Police revealed that in 2018 there were 165,918 cases of crime in Indonesia,
with 19,380 cases of theft due to the lack of additional safety in vehicles. Thus, remote
vehicle safety is needed to turn off the vehicle in the event of an act of theft. However, this
remote security is still difficult to work if the signal quality from the BTS is weak. Because it
needs a signal amplifier in the GSM module. The purpose of this paper is to analyze the
effect of the GSM module signal on the injector response time as an android-based long-
distance vehicle safety. The signal booster is useful so that this long-distance vehicle safety
can work properly when the signal quality from the BTS is weak. The research method used
is the two-way Anova method. There are two independent variables, namely: (1) BTS signal
quality; (2) the antenna material is copper and aluminum. The dependent variable uses the
injector response time. The test results show that in testing the BTS signal quality, copper
antennas have the fastest response time compared to aluminum antennas. -60 dBm is 4.402
second and -113 dBm is 5.472 second. The conclusion of this study is that copper antennas
respond faster than aluminum antennas, because copper has a higher conductivity than
aluminum.
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INTRODUCTION

Vehicles are currently developing and becoming a trend in the automotive world. Vehicle
manufacturers are currently competing in developing security features. However, the theft of vehicles
is still happening. The following is the National Police registration data revealing that the incidence of
crime in Indonesia during the 2015-2018 period is in table 1. In the data on motor vehicle theft that
occurred in 2015 as many as 105,303,318 cases, in 2016 as many as 112,205,711 cases, in 2017 as
many as 118,922. 708 cases and in 2018 as many as 126,508,776 cases [17] Therefore, it is necessary
to have better vehicle safety so that vehicles can be controlled remotely

Table 1 Crime Data in Indonesia 2015-2018
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Source: Central Bureau of Statistics
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From previous research by Dewi [3], about remote car safety via SMS (Short Massage
Service) can turn off the starter and ignition simultaneously. However, this can endanger thieves and
other motorists when the vehicle is traveling at high speed and suddenly the vehicle's ignition system
is turned off, then the vehicle will stop suddenly and will result in an accident. With this problem, the
author makes a long-distance vehicle safety by turning off the injector as a vehicle safety. This
injector can be controlled by turning it off at the same time so that the delay can be adjusted. In this
study, an antenna was added as a signal amplifier to strengthen signal reception from BTS (Base
Transceiver Station). This signal booster is useful for optimizing the performance of the GSM (Global
System for Mobile) module in capturing signals from cellular operator BTS. The existence of this
antenna is very helpful for vehicle safety when the vehicle is in a location where the network from the
BTS (Base Transceiver Station) is weak, so it can still function to turn off remotely via an Android
smartphone as a remote.

METHOD

Block Diagram

The following is a block diagram of a remote vehicle safety device using an Android phone as a
control

Figure 1 Block diagram
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Block Diagram Description:
1) Android Smartphone

2) BTS

3) Antenna

4) GSM Module

5) Arduino Mega

6) Relay

7) Injector

8) LCD

9) Aki

Variable
There are several variables to be analyzed, some of which are:
1. The independent variable (independent variable)
The independent variable in this study is the signal quality of the BTS (-60 dBm to -113
dBm). The antenna materials used are copper and aluminum.
2. The dependent variable (dependent variable)
The dependent variable in this study is the injector response time.

The method used in data analysis using the two way Anova method.

RESULT AND DISCUSSION
Antenna Design

500
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Figure 2 Antenna design

The Helix antenna uses (B) copper and aluminum wire, which is wrapped around (C) aluminum pipe,
aluminum plate as (D) ground plane, (E) SMA female connector, (A) acrylic aluminum pipe fastener.
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Electronic Design

Figure 3 Electronic design

In this electronic design the power supply used is 12 volts and on the Arduino, the pin used is
Vin (+) while (-) is GND. The 800L SIM pin used is the VCC to the 5 volt Arduino pin, the RXD pin
to the D17 RX2 pin on the Arduino, the TXD pin to the D16 TX2 pin on the Arduino and the GND
pin to the GND pin. 16x2 LCD using 12c module, the 12¢ output pins include; (1) VCC to 5 volt pin;
(2) SDA pin to Arduino SDA pin; (3) SCL pin to Arduino SCL pin; (4) GND pin to GND pin. On the
relay as the output of the Arduino command, the type used is 4 channels, the pins used include; (1)
GND pin to GND pin; (2) pin IN1 to pin D49; (2) pin IN2 to pin D48; (3) pin IN3 to pin D47; (4) pin
IN4 to pin D46; (5) VCC pin to 5 volt pin.

C. Programming

In the process of making the program carried out on the Arduino software. In the process, it functions
to create a program for vehicle safety devices and this program will be uploaded so that the program is
embedded in the Arduino Mega 2560.
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Figure 4 Arduino program coding

D. Testing Tool
Testing tools are tested directly on vehicles, both motorcycles, and cars that use the EFI system.

E. Research Analysis
Homogeneous Test

Table 2 Homogeneous Test
Levene's Test of Equality of Error Variances®

F dfl df2 Sig.
1.086 107 432 282

Based on table 2, the output of SPSS is obtained by the value of Sig. of 0.282. Because of the value of
Sig. 0.282>0.05, it can be concluded that the variance of the response variables is homogeneous. So
that the assumption of homogeneity in the two-way ANOVA test is fulfilled.

Test of Between-Subjects Effects

Table 3 Test of Between-Subjects Effects
Tests of Between-Subjects Effects

Dependent Vanable  respon
Type 1N Sum of

Souwrcs Squaras 3f Mean Squars F Sqg
Catrectad Modal 670 107 343 6153 000
Intescegt 14463 815 1 14463 815 255437 865 000
dbm 34 934 53 650 11823 000
Eindzyt! o83 1 a3 17632 000
dbm * antens 786 53 015 266 1.000
Error 24 085 432 056

Tolsd 14524 502 540

Conmectad Tolad 60 788 539

a R Squared = 604

From this output is:
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1. Obtained the value of sig. of 0.000 <0.05, so it can be concluded that "there is a difference in
response based on the quality of the dBm signal”.

2. Obtained the value of sig. of 0.000 <0.05, so it can be concluded that “there is a difference in
response based on the type of antenna material™.

3. Obtained the value of sig. of 1,000> 0.05, it can be concluded that "there is no difference in
the quality of the dBm signal with the type of antenna material in determining the response
speed.

Output R square = 0.604 (60.4%). This shows that 60% of the variation in the dependent variable ()
can be explained by 2 independent variables (X1 and X2), meaning that the effect of the independent
variable on changes in the dependent variable is 60.4%, while the remaining 39.6% is influenced by
other variables.

Estimated Marginal Means of respon
antens
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Figure 6 Antenna graph and signal quality on response speed

From the graph in Figure 6, it can be concluded that of the two antenna materials the fastest
average response time is to use a copper antenna with a response speed of 4.402 seconds. The result of
the graph is that copper has a higher conductivity than aluminum. The conductivity of a material is a
measure of the ability of a material to conduct heat (thermally) (Holman, 1995). Materials that have a
large thermal conductivity value are good conductors and vice versa, materials that have low
conductivity are poor conductors.

Table 4 Thermal conductivity

Bahan k (W/m.K)
Besi 73
Kuningan 109,0
Aluminium 205,0
Tembaga 385,0
Perak 406,0

Sumber: Zemansky, 2002
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CONCLUSION

Based on the results of the tests and analyzes that have been carried out, it can be concluded
that the antenna material from copper responds faster than the material from aluminum. At -60 dBm
using a copper antenna, the response speed is 4.402 seconds while using an aluminum antenna the
response speed is 4.572. At -113 dBm using a copper antenna, the response speed is 5.472 seconds
while the aluminum antenna has a response speed of 5.682 seconds. So to produce a faster response
speed, it must replace materials that have a high conductivity value.
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