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Abstract— Due to the continuous incidents of vehicle theft, it 

has become necessary for the owners to compliment the factory 

installed security systems with other systems in order to make 

the vehicles more secured. A preferred alternative is a car 

tracker and demobilizer, which is a technology that leverages on 

the advancements in mobile telephony and Global Navigation 

Satellite System (GNSS) technology. These trackers are pricey, 

and are normally imported branded devices which are installed 

and operated according to the manufacturers’ instructions with 

the users having little knowledge of how they work. Their high 

cost, servicing and repairs are therefore a challenge. They are 

also installed by third parties who charge a periodic fee for 

remote querying and operation of the devices. Due to the 

challenges associated with the imported trackers, their 

deployment is not widespread. This research work makes a low-

cost tracker equipped with GNSS and basic features available at 

less than 50% of the cost of the commercial trackers. It has the 

ability to locate a security risk vehicle and demobilize it on 

demand. It makes use of accessories bought off the shelve which 

include a relay module, and Global System for Mobile (GSM) 

SIMCOM shield called SIM808 shield. The shield is controlled 

by a microcontroller and has call, Short Messaging Service 

(SMS), General Packet Radio Service (GPRS), Global 

Positioning System (GPS), and Bluetooth functions. The 

microcontroller is an ATmega328P mounted on an Arduino Uno 

module and programmed with AT commands, a stripped-down 

version of C/C++. 

 

KeywordsðCar Tracker, Satellite Tracker, Car Demobilizer, 
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I. INTRODUCTION 

Securing mobile assets is challenging as the assets could 

be stolen and moved to unknown locations. It is even more 

challenging securing vehicles as they could be stolen and 

propelled away under their own power. Although 

manufacturers are daily improving the security of the vehicles, 

their theft still remain a concern all over the world. Owners of 

the vehicles are saddled with the tasks of adding additional 

security systems to complement the factory installed ones in 

order to make their vehicles more secure. This research work 

developed and implemented one of such systems in a cost-

effective way and it took advantage of the advancements in 

communication technology to achieve the goal. 

Joshi et al. [1] designed a device tracking system using two 

technologies, GPS and Zigbee to achieve the same result as 

this research work. It takes advantage of the radio properties 

of Zigbee to provide location information in areas where there 

is no GPS coverage like in large buildings, underground 

buildings, or thick foliage. For the GPS part, they made use of 

Arduino Uno board with ATmega328 board and GPS-GSM 

SIM808 module, same as in this work, but they also used a 

16X2 Liquid Crystal Display (LCD) and Zigbee which made 

the project a bit more complex and expensive, contrary to the 

2 drivers for this project which are simplicity and low cost. 

The Zigbee made it possible to locate a device within 200 

meters in areas where there is no GPS coverage, but such areas 

are few and vehicles are mostly in the open with clear view of 

the sky, such level of accuracy is mostly not needed for 

vehicle tracking. 

Alshamisi and Këpuska [2] considered the design and 

implementation of a real time GPS tracker system using 

Arduino. The system used Arduino MEGA 2560 and Adafruit 

FONA 808 Shield. The MEGA 2560 was designed for more 

complex projects like 3D printers and robotics. This work is 

intended to be simple enough for artisans with basic 

computing and electronics knowledge to construct and install. 

For such persons, the Arduino Uno board, which is an entry 

level board, is the most appropriate. The Arduino MEGA 

2560 is therefore an overkill. Although the paper set out to 

discuss the design and implementation of a real time GPS 

project, it mostly mentioned the accessories required only. 

There is no evidence that the work was implemented. 

Ganapathy et al. [3] outlined a vehicle security system that 

utilized the usual GSM and GPS technologies, but also 

incorporated finger print identification. It used Arduino 

MEGA 2560 and Arduino Nano microcontrollers, SIM900A 

GSM module, and Fingerprint Sensor R-305.  Although the 

fingerprint feature added an extra layer of access control, its 
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presence gave away the existence of the security system thus 

eliminating the element of surprise and leading to the possible 

tracing and disabling of the whole security system. The 

authors focused more on the fingerprint capabilities of the 

system and did not dwell much on the tracking features. The 

fingerprint feature was not necessary in this work. The owner 

could choose to send an SMS [11] to the vehicle to disable it 

once he was outside the car and another to reset it when he 

was about entering it. Even if an intruder gained access to the 

vehicle while he was away, the vehicle would not start.  This 

discreet system is preferable to the fingerprint option. 

This research work also avoided the use of radio signals in 

locating a vehicle [4], or dwelling a lot on the tools and 

processes used in the production of the boards used in the 

work [5], or tie-in to the Controller Area Network (CAN) of 

the vehicles [6], or access to the tracker through the internet 

[7]. 

II.  METHODOLOGY  

This research work has both hardware and software 

components. The methodology adopted are described in the 

following steps: 

1) Assembling, interconnecting, and bench testing the 

components before integrating them together into a single 

unit. 

2) Programming the components. The following smaller 

codes were incorporated in the program to achieve the desired 

goals: 

a) Code to establish communication between the 

Arduino Uno, SIM808 and the relay module. 

b) Code to receive text messages. 

c) Code to process the instructions contained in the 

text messages. 

d) Code to act on the message instructions. 

e) Code to send a response based on the action carried 

out. 

3) Construction and casing of the developed system. 

4) Installation of the developed system in a vehicle as a 

security protective device. 

5) Evaluation of the device functional ability to track and 

demobilize the vehicle. 

A. Hardware 

The hardware components of this research work are made 

up of 3 boards, an Arduino Uno board with ATmega328P 

microprocessor, a SIM808 board, and a relay board. All the 

boards require 12Vdc supply. This was deliberate as most 

vehicles have 12Vdc electrical system, it solved the need for 

power conversion. The components are discussed below: 

ATmega328P microprocessor 

The Atmel® picoPower® ATmega328/P is an 8-bit 

microcontroller based on the AVR® enhanced Reduced 

Instruction Set Computer (RISC) architecture. Itôs a low-

power Complementary Metal-Oxide-Semiconductor (CMOS) 

microcontroller that achieves throughputs close to 1 Million  

Instructions Per Second (MIPS) per MHz [8]. 

The ATmega328/P is supported with a full suite of 

program and system development tools, including C 

compilers, macro assemblers, program debugger/simulators, 

in-circuit emulators, and evaluation kits. 

Arduino Uno Board 

Arduino Uno board is an open source programmable 

circuit board that contains a microcontroller can be 

programmed to sense and control objects in the physical 

world. By responding to sensors and inputs, the Arduino Uno 

is able to interact with a large array of outputs such as Light 

Emitting Diodes (LEDs), motors, and displays.  

The Arduino Uno board used in this research work is one 

of the most popular boards. "Uno" means one in Italian. The 

board is based on the ATmega326 microcontroller. It has 14 

digital input/output pins, 6 of which are used as Pulse Width 

Modulation (PWM) outputs with 6 analog inputs, a 16 MHz 

ceramic resonator, a Universal Serial Bus (USB) connection, 

a power jack, an In Circuit Serial Programming (ICSP) 

header, and a reset button. The board contains everything 

needed to support the microcontroller. It is simply connected 

to a computer with a USB cable or powered with an AC-to-

DC adapter or battery to get started [9]. 

SIM808 

SIM808® is a device integrated with three important 

components which are a high-performance Global System for 

Mobile (GSM) communication / General Packet Radio 

Service (GPRS) engine [13], a Global Positioning System 

(GPS) engine, and a Bluetooth (BT) engine. The GSM/GPRS 

engine is a quad-band module that works on various 

frequencies such as GSM 850 MHz, Extended Global System 

for Mobile Communications (EGSM) 900 MHz, Digital 

Cellular System (DCS) 1800 MHz, and Personal 

Communications Service (PCS) 1900 MHz. SIM808 features 

are GPRS multi-slot class 12 or class 10 (optional), and 

supports the GPRS Coding Scheme - 1 (CS-1), CS-2, CS-3, 

and CS-4. The GPS solution in SIM808 offers best-in-class 

acquisition, tracing sensitivity, Time-To-First-Fix (TTFF), 

and accuracy [10].  

SIM808 has 4*4*2 keypad support, one full modem serial 

port, audio channels which include a microphone input and a 

receiver output, one SIM card interface, charging interface, 

programmable general-purpose input and output, bluetooth 

function, Pulse Width Modulation (PWM), Analog-to-Digital 

Converter (ADC), and one USB. The USB interfaces can 

debug downloaded software. It also has Pulse Code 

Modulation (PCM) / Serial Peripheral Interface (SPI) / Secure 

Digital (SD) card interface, but only one function can be 

accessed synchronously. The default function is the PCM. 

Relay 
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A relay is an electrically operated switch. For this research 

work, a 12V 4-channel relay module with optocoupler 

high/low level trigger was used. It can handle 10A at 28Vdc. 

B. Software 

Although a program for Arduino hardware may be written 

in any programming language with compilers that produce 

binary machine code for the target processor, the Arduino 

Integrated Development Environment (IDE) is the preferred 

software for this research work. The IDE is a cross-platform 

application for Windows, macOS, and Linux that is written in 

the Java programming language. It originated from the IDE 

for languages processing and wiring. It includes a code editor 

with features such as text cutting and pasting, text searching 

and replacing, automatic indenting, brace matching, syntax 

highlighting, and provides simple one-click mechanisms to 

compile and upload programs to an Arduino board. It also 

contains a message area, a text console, a toolbar with buttons 

for common functions and a hierarchy of operation menus. 

The source code for the IDE is released under the General 

Public License (GNU) version 2. 

The Arduino IDE supports C and C++ languages using 

special rules of code structuring. The Arduino IDE supplies a 

software library from the wiring project, which provides many 

common input and output procedures. Programs written using 

Arduino Software (IDE) are called sketches [14]. User-written 

code only requires two basic functions which are ñsetupò that 

runs once at the beginning of the code and ñloopò that runs 

continuously.  

III.  CONNECTING THE BOARDS TOGETHER 

The Arduino Uno, SIM808, and Relay boards are 

connected as shown in Fig. 1. 

 
Fig. 1. Arduino Uno Board Connections 

IV. INSTALLATION IN A VEHICLE 

The vehicle tracker was installed in a vehicle. The three 

boards were connected to the car radio power supply circuit 

which is a filtered and stabilized supply that is always on. The 

power supply to the device usually switched off in order to 

demobilize the vehicle, was connected through the Normally 

Closed (NC) contacts of one of the relays on the board. After 

the installation, the system was tested and confirmed to be 

working fine by been able to track and demobilize the vehicle 

it was developed to protect. 

 

V. RESULTS AND DISCUSSION 

The following tests were carried out to confirm the 

functionality of the device: 

A. Vehicle Demobilizing Test 

The vehicle was started and left to run on idle. A text 

message containing the word ñDisableò (meaning an 

instruction to disable the vehicle) was sent to the number of 

the SIM card contained on the board installed in the vehicle 

tracker and the engine of the vehicle was observed off and 

remained off. The vehicle was then demobilized. Same would 

have happened and vehicle would have stopped if it was in 

motion. The demobilizing capability of the tracker was then 

demonstrated successfully. After executing the instruction 

given, the tracker replied with the message ñDisable command 

received and acted onò. Fig. 2. is the screenshot of the Disable 

instruction and reply messages. 

B. Vehicle Reset Test 

This test was carried out after the demobilization test and 

was aimed at restoring the car to its full functional state. An 

attempt was made to start the vehicle after the demobilization 

test but the vehicle did not start just as expected. This was 

because the device has open-circuited the supply to the device 

disabled in the vehicle. A command with the word ñResetò 

was then sent to the tracker and a text was received from the 

tracker that ñReset command was received and acted onò. The 

car was then able to start. Fig. 3 is the screenshot of the 

instruction and reply messages for the Reset command. 

C. Vehicle Location Test 

This test was carried out in other to locate the vehicle. A 

text with the word ñFindò was sent to the tracker. It responded 

with the following text ñVehicle travelling at 51 km/h, 

heading North East. A link to locate the vehicle on google map 

was immediately displayed on the handset communicating 

with the board installed in the vehicle. The link was then 

clicked to opened google map to see the exact coordinates of 

the exact location of the vehicle at a particular geographical 

position. 
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Fig. 2. Instruction and Reply Messages for Disable command.  

 
 Fig. 3. Instruction and Reply Messages for Reset Command. 

 

 
Fig. 4. Instruction and Reply Messages for Location command. 

 

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 

cost-effective vehicle tracker and demobilizer was achieved. 

The total cost of the 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. 
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