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Abstract— Due to the continuous incidents of vehicle theft, it developed andmplemengd one of such systems in a cost
has become necessary for the owners to compliment the factory effective way and itook advantage of the advancements in
installed security systems with other systems in order to make communication technology to achieve the goal.
Ehe lg/ehiclgsd morgl.securﬁth prtefeh”e? alt%nﬁive is a car Joshi et al[1] designed a device tracking system using two
racker and demohilizer, which is a technology that leverages on . ; :
the advancements in mobile telephony and Global Nav?gation tephnologles, GPS and Zigbee to achieve the sa'lme.result as
this research work. It takes advantage of the radio piepert

Satellite System (GNSS) technology. These trackers are pricey, ) . o AN
and are normally imported branded devices which are installed  Of Zighee to provide location information in areas where there

and operated accordingd t he manuf act ur er siS nNoj GRSt coverge lke i lagge tbpildings, underground
the users havinglittle knowledge of how they work. Their high  buildings, or thick foliage. For the GPS part, they made use of
cost, servicing and repairs are therefore a challenge. They are Arduino Uno board with ATmega328 board and GPSM
also installed by third parties who charge a periodic fee for  SIM808 module, samas in this work, but they also used a
remote querying and operatio of the devices. Due to the 16X2 Liquid Crystal Display (LCD) and Zigbee which made
gzglllg;r?zzt isi%?(ﬂv?éiiprvggg _I_tni‘; es';“;gﬁworliﬁgl‘(‘;fé Ig\‘:” the project a bit more complex and expensive, contrary to the
cost tracker equipped with GNSS and basic features available at 2 d”"e.rs for this pr_OJect V\./h'Ch are S|mpI|C|_ty anq l.OW cost.
less than 50% of the cost of the commercial &ckers. It has the The Z'@!bee made it pOSS|bI_e to loea device within 200
ability to locate a security risk vehicle and demobilize it on Metersin areas where there is no GPS coverage, but such areas
demand. It makes use of accessories bought off the shelve which are few and vehicles are mostly in the open with clear view of
include a relay module, and Global System for Mobile (GSM) the sky, such level of accuracy is mostly not needed for
SIMCOM shield called SIM808 shield. The shield is@ntrolled  vehicle tracking.
by a microcontroller and has call, Short Messaging Service Alshamisi and Képusk42] consideed the design and
(SMS), General Packet Radio Service (GPRS), Global jmplementation of a real time GPS tracker system using
Pc.’s't'on'r;g ”Sy.Stem Aéeps)ézaé”gn B'“tetgc’th f‘f:%t'c_’”s'u The  Arduino. The system used Arduino MEGA 2560 and Adafruit
microcontroller is an ATmega: ounted on an Arduino Uno ; -
module and programmedw?th AT commands, a strippeddown FONAGOS S_hleld._The MEGA 2560 was de_S|gned_ for more
version of C/C++. complex projects like 3D printers and robotics. This work is
intended to be simple enough for artisans with basic
Keyword$ Car Tracker, Satellite Tracker, CaDemobilizer, ~ computing and electronics knowledge to construct and install.
GPStracker, Car security For such persons, the Arduino Uno board, which is an entry
level board, is the most appropriate. The Arduino MEGA
. INTRODUCTION 2560 is therefore an overkill. Althoughe paper set out to
Securing mobile assets is challenging as the assets coulicuss the design and implementation of a real time GPS
be stolen and moved to unknown locations. kvysn more project, it mostly mentioned the accessories required only.
challenging securing vehicles as they could be stolen anthereis no evidence that the work was implemented.
propelled away under their own power. Although Ganapathy et al3] outlined a vehicle security system that
manufacturers are daily improving the security of the vehiclegytilized the usual GSM and GPS technologies, but also
their theft still remain a concern all over the world. Owners ofncorporated finger print identification. It used Arduino
the vehicls are saddled with the tasks of adding additionaMEGA 2560 and Arduino Nano microcontrollers, SIM900A
security systems to complement the factory installed ones iI8SM module, and Fingerprint Sensof3B5. Althoughthe
order to make their véties more securd hisresearch work fingerprintfeatureadded an extra layer of access control, its
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presence gave away the existence of the security system thagrocontroller that ehieves throughputs close taMillion

eliminating the element of surprise and leading to the possiblastructimsPer Second(MIPS) perMHz [8].

tracing and disabling of the whole security system. The The ATmega328/P is supported with a full suite of

authos focused more on the fingerprint capabilities of theprogram and system development tooiascluding C

system and did not dwell much on the tracking features. Theompilers, macro assemblers, program debugger/simulators,

fingerprint feature was not necessary in thésk. The owner in-circuit emulators, and evaluation kits.

could choose to send an SNIQ] to the vehicle to disable it duinoUno Board

once he was outsidthe car and another to reset it when he'" umo. no boar .

was about enterinig. Even if an intruder gained access to the ~ Arduino Uno boardis an open source programmable

vehicle while he was away, the vehicle would not start. Thi§ircuit board that contains a microcontrollean be

discreet systeris preferable to the fingerprint option. programmed to sense and control objects in the physical
This research work also avoidt useof radio signals in ~ World. By responding to sensors and inputs, the Arduino

locating a vehicle [4], odwelling a loton the tools and IS able to interact with aige array of outputs such laight

processes used in the production of the boards used in tR&nitting Diodes LEDs), motors anddisplays.

work [5], or tie-in to the Controller Area Network (CAN) of ~ The Arduino Undboard used in thisesearch works one

the vehicles [6], or access the tracker througthe internet  Of the most populaboards. "Uno” means one in ltaligfhe
[7]. board is based on the ATmega326 microcontroller. It Has 1

digital input/output pins6 of whichareused as Puls@/idth
II. METHODOLOGY Modulation (PWM) outputs witlé analog inputs, a 16 MHz
This research work has both hardware and softwar§€ramic resonator, a Universal Serial Bus (USB) connection,

components. Thenethodolog adopted are escribed in the @ Power jack, anin Circuit Serial ProgrammingICSP)
following steps header, and a reset ttan. The boardcontains everything

1) Assembling interconnectingand bench testing the needed to support the microcontroller. It is simply connected

components before integrating them together mtsingle (@ @ computer with a USB cable or powered with ant&C
unit. DC adapter or battery to getiarted [9]

2) Programming the components. Tiolowing smaller  SIM808
codes were incorporated in theogranto achieve the desired SIM808® is a deviceintegrated withthree important

goals ) o components which a@highperformance ®bal System for
_ @) Code to establish communication between théyobile (GSM) communication’ General Packet Radio
Arduino Unq SIM808 and the relay module. Service (GPRS)engine[13], a Qobal Positioning System
b) Code to receive text messages. o (GPS)engine and aBluetooth (BT)engine. The GSM/GPR
c) Codeto process the instructions contained in thegngine is a quatiard module that works onvarious

text messages. _ . frequenciesuch assSM 850MHz, Extended Global System
d) Code to act on the message instructions. for Mobile Communications(EGSM) 900 MHz, Digital

e) Code to send a response based on the action carriggjylar System (DCS) 1800MHz, and Personal
out. Communications Service (PCS) 199®{z. SIM808 fedures

3) Construction and casing of the developed system.  are GPRS multislot class 12 orclass 10 (optional)and
4) Installation ofthe developed systerim a vehick as a  supports the GPRSoding Scheme 1 (CS1), CS2, CS3,

security protective device and CS4. The GPS solution in SIM808 offers bésiclass
5) Evaluation of thelevice functional ability to track and acquisition, tracing sensitivity, Timélo-First-Fix (TTFF),
demobilize the vehicle and accuracj10].

SIM808 hagt*4*2 keypadsupport, @e full modem serial
A. Hardware ) A . .
] port, audio channels which include a microphone input and a

The hardwareomponentsf this research work are made recejver output, one SIM card interface, charging interface,
up of 3 boardsan Arduino Uno board with ATmega328P programmable geeratpurpose input and outpubjuetooth
microprocessora SIM808 board, and a relay board. All the fynction, Pulse Width ModulatioPWM), Analogto-Digital
boardsrequire 12Vdc supply. This was deliberate as mostconverter (ADC), and e USB The USB interfaces can
vehicles have 12Vdc electrical systemsatved the neetbr debug downloagd software It also has Pulse Code
power conversioriThe components are discussed below: Modulation(PCM) / Serial Peripheral Interfac&P)) / Secure
ATmega328P microprocessor Digital (SD) card interfaceput only one function can be

The Atmel® picoPower® ATmega328/P is an-bit accessed synchronoysifhe default functiors thePCM.
microcontroller based on the AVR® enhanced Reducetelay

I nstruction Set Computer- (RI SC) architecture. It
power Complementary Met&@xide-Semiconductor (CMOS)

(@}
(7]
QD
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A relay is an electrically operated swit¢for this research working fineby been able to track and demobilize the vehicle
work, a 12V 4channel relay module with optocoupler it was developed to protec
high/low level trigger was usett.can handle 10A at 28\

B. Software V. RESULTSAND DISCUSSION
Although a program for Arduino hardware may be written  The following tests were carried out to confirm the
in any programming language with compilers that producenctionality of the device:
binary machine code for the target processor, the Arduino . o
Integrated Development Environme(fiDE) is the preferred A. Vehicle Demobilizing Test
software for this research wo The IDE is a crosplatform The vehicle was started and left to run on idle. A text
applicationfor Windows, macOSand Linuxthat is writtenin  me s s a g e containing (meahieg awo r d
the Java programming languagk originated from the IDE instruction to disable the vehiclejas sent to the number of
for languages processing and wiring. It includes a code editehe SIM cardcontained on the board installedtire vehicle
with features such as text cutting andtjpas text searching tracker and thengine of thevehicle was observedff and
and replacingautomatic indenting, brace matching, syntaxremairedoff. The vehiclevas therdemobilized. Same would
highlighting and provides simple orlick mechanisms to havehapperd and vehicle would have stoppiédt was in
compile and upload programs to an Arduino board. It alsenotion. The demobilizing capability of the trackeas then
contains a message area, a text console, a toolbar withduttalemonstrated successfulljfter executing the instruction

for common functions and a hierarchy of operation menuggiven,h e tracker replied with t he
The source code for the IDE is released underGbreral received and acteml n Big. 2. is the screenshot of tidsable
Public License (GNUYyersion 2. instruction and replynessage

The Arduino IDE support€ and C++languagesising .
special rules of code structuring. The Arduino IDE diegm B. Veh|cle Reset Tes_t o
software library from the wiring project, which provides many ~ This test was carried out after the demoblll_zauon test and
common input and output procedur@sograms written using Was aimed at restoring the car to its full functional state. An
Arduino Software (IDE) are called sketcli4]. Userwritten ~ attempt was made to start the \aiafter the demobilization
code ony requires two basic functions which dsetupthat  test but the vehicle did not start just as expected. This was
runsonce at the begi nnithagruns f beganse thegdevigeshaspigguited theysgpply to the device

continuously. di sabled in the vehicle. A co
was then sent to the tracker and a text weasived from the
IIl. CONNECTINGTHE BOARDS TOGETHER tracker t hat AReset command Ww:
The Arduino Uno, SIM808 and Relay boards are car was then able to start. Fig. 3 is the screenshot of the
connected ashown in Fig 1. instruction and reply messages for the Reset command.
! C. Vehicle Location Test
” pour This test was carried out in other to lac#the vehicle. A
Yloom  THD ing  Pin N1 el To/From text with the word AFindod was
e ™ Py oW GND COMII™ demobilzing with the following text fiveh
oM GND I heading North East. A link to locate the vehicle on google map
59 Pin3 e was immediately displayed on the handset communicating
N3 with the board installed in the vehicle. The link was then
o3 clicked to opened google map to see the exact coordinates of
e the exact location of the vehicle at a particular geographical
_ NO4 position.
SIM808 Arduino Uno R3 Relay Board

Fig. 1. Arduino UnoBoard Connection

IV. INSTALLATION IN A VEHICLE

The vehicle trackewas installed in a vehicle. Ththree
boardswere connected to the car radio power supply circuit
which is a filtered and stabilized supply that is always on. The
power supply to the devicasually switched off in order to
demobilize tle vehicle wasconnected through the Normally
Closed (NC) contacts afne of the relays on theard. After
the installation, He systemwas tested and confirmed to be
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Fig. 2. Instruction and Repliylessages fobisablecommand.
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Fig. 3. Instruction and Reply Messages ResetCommand
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9.887362.,8.875492

@ Type message

Fig. 4. Instruction and Reply Messages facationcommand.

The coordinates were obtained from Global Navigation
Satellite System (GNSS) navigation information [12] parsed
from National Marine Electronics Association (NMEA)
sentences. Fig. 4 is the screenshot of Find instruction and reply
messages.

CONCLUSION

The aim of this research work, which was to develop a
costeffective vehicle tracker and demobilizer was achieved.
The total cost bthe components used in the development of
the tracker are less than half the cost of the commercial
trackers. The tracker was also able to perform the basic
functions of locating the car, disabling it on demand, and
resetting it to its normal state.

REFERENCES

[1] Alshamisi, H. and Képuska, Vii Re a | Ti me GPS Vehic
Systemo International Journal of Advanced Research in Electronics
and Communication Engineeringpl. 6(3), pp.1791 182.Mar 2017.

[2] Alshamsi, H., Képuska, V., and Alshamsi, IfiReal Time Vehicle
Tracking Using Arduino Megda International Journal Of Science And
Technologyvol. 5(12), pp.624i 627.Dec2016.

[3] Ganapathy, N. B. S., Akash, S., Prabhu, R. A., Kirubakaran, T., and
Kumar, S. S. Anfi-Theft Protection of Vehicle by GSM & GPwith
Fingerprint Verification 0lInternational Journal of Advanced
Engineering, Management and Science (IJAEM&) 4(4), pp.251i
254.Apr 2018.

[4] Joshi, P. R., Patil, V. V., Koli, P. S., and Tade, BfiSevice Tracking
Using Embedded GPS And Zigbe€echnologyd International

NCEC2018

Department of Communications Engineering, Anmadu Bello University, Zaria, Nigefia, 19" October 2018



(5]

(6l

(7]

8l

19

DEPARTMENT OF COMMUNICATIONS ENGINEERING
AHMADU BELLO UNIVERSITY, ZARIA - NIGERIA

A.B.U.. ZARIA - NIGERIA

Proceedings of the 1st National Communication Engineering Conference 2018

Journal for Technological Research In Engineeringl. 4(8), pp.
11751180.Apr 2017.

Kamble, S., Godbole, C., Gaikwad, R. and Yadav, Af\rehicle
Tracking Systeno International Journal for Innovative Research in
Science & €chnologyvol. 2(11), pp.4157 419.Apr 2016.

Karan, S and Gugapriya,.G, AntifiTheft Vehicle Locking System
using CAN findian Journal of Science and Technologyl, 9(45), pp
17 6. Dec2016. [13]
Liawatimena, S., and Linggarjati, 3Vehicle Tracker witta GPS and
Accelerometer Sensor System in Jakartaternetworking Indonesia
Journal 9(2): 9 15.Jan2017.

(10]
(11]

(12]

ATmega328/P Datasheet Complete. Retrieved June 13, 2018, frofi4] Arduino Software

http://ww1.microchip.com/downloads/en/DeviceDoc/Atmel7 358-
bit-AVR -MicrocontrollerrATmega328328P_Datasheet.pdf
Arduino Uno Rev3. Retrieved June 13,
https://store.arduino.cc/arduinumorev3

2018.

SIM808 Hardware Design V1.00. Retrieved June 14, 2018. https://cdn
shop.adafruit.com/datasheets/SIM808_Hardware+Design_V1.00.pdf
Introducion to SMS  Messaging. Retrieved -2an18.
http://www.developershome.com/sms/smsintro.asp

European Commission (2016) Galileo goes live! [Press release].
Retrieved August 12, 2018, from http://europa.eu/rapid/press
release_IPL6-4366_en.htm

GSM: Global Systm for Mobile Communications. Retrieved August
12, 2018.
https://web.archive.org/web/20140208025938/http://www.4gamericas

.org/index.cfm?fuseaction=page&sectionid=242

(IDE) Retrieved September
https://www.arduino.cc/en/Guidehvironment

14, 2018.

NCEC2018

Department of Communications Engineering, Anmadu Bello University, Zaria, Nigefia, 19" October 2018


https://web.archive.org/web/20140208025938/http:/www.4gamericas.org/index.cfm?fuseaction=page&sectionid=242
https://web.archive.org/web/20140208025938/http:/www.4gamericas.org/index.cfm?fuseaction=page&sectionid=242
https://www.arduino.cc/en/Guide/Environment

