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Abstract- In today’s world with the increasing use of technology in every aspect of life, every vehicle owner is looking 
forward to equipping the vehicle with more advanced gadgets that can provide more ease and comfort options. This research 
is based on designing and implementing Automated Vehicle Track Assistant (AVTA), a system that can take the vehicle’s 
location along with its usage stats and make decisions depending upon those certain parameters of the vehicle. Usage refers 
to the data of vehicle Speed, RPM, Fuel-Level, Engine-Temperature and its Location while decision making refers to giving 
alerts, displaying information and providing options for a particular event which can help the driver to take quick 
precautionary actions. The system also helps in finding the nearest auto-mechanic stores for diagnostic/troubleshooting 
purposes with the route and duration to the particular store. The proposed system has been validated on a number of actual 
test cases and up to 96% correct results achieved  
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I. INTRODUCTION 
 
In the present situation around the world, every 
vehicle owner wants ease and comfort options in the 
vehicle using different domains of the technology. 
Today, the vehicles are used more frequently in daily 
life due to which they are considered as an important 
commodity. However, the more they are used the 
more they bring problems, for example, traffic 
congestions and accidents. Today a smart vehicle aims 
to assist its driver with easy driving, less work stress 
and less chances of injures in accidents. For this 
purpose, a smart vehicle must sense, analyze, decide 
and react to context, allowing it to be a context-aware 
system [1]. Currently there are many devices and 
applications available for owner’s and driver’s 
assistance, for example, tracking systems which can 
track down the vehicle and its usage stats, on-road 
assistants which can predict and notify the drivers of 
the possible future events in its surroundings. 
 
Many GPS based systems combine GPS and GSM 
services. Such services are used in many forms by 
many applications and today, millions/billions of users 
enjoy its functionalities. The aim behind developing 
such products is to provide the security and safety 
mechanisms in the transportation system around the 
world. Such vehicle-tracking systems are installed on 
the vehicle to prevent thefts and to monitor the vehicle 
routes [1]. These systems simply provide the location 
coordinates to the owner in the form of text message 
whenever a vehicle is stolen or is lost. 
Today, a number of systems detect car taillights at 
night time, these systems are quick and cheap to 
develop. Many drivers rely on such rule-based 
systems that provide vision to the vehicle, making it 
able to detect and track other vehicles. These systems 
as an interface between the vehicle and the driver give 
information of the relative distance and velocity of the 
vehicles in front of it, in real time. When a situation 

with potential danger is detected, such systems trigger 
a warning message [2]. 
The main contribution of this paper is to design and 
implement a system that can take the vehicle’s usage 
stats along with its location and make decisions 
depending upon those certain parameters of the 
vehicle. Usage refers to the record of vehicle Speed, 
RPM, Fuel-Level, Engine-Temperature and its 
Location while decision making refers to alerts, 
displaying information and providing options for a 
particular event which can help the driver to quickly 
take related actions. The objectives include: to 
facilitate the vehicle drivers on their daily routines, to 
get the vehicle details on one screen, to get the near-
by places based on vehicle usage parameters and 
location, and to monitor the vehicle/stats remotely. 
 
The product of this research is implemented as an 
Android application. The benefits of using Android 
device is the stability of its operations, embedded with 
various sensors. It helps the developers to add many 
advanced features in any kind of a system, for 
example, the existing GPS navigation systems 
installed on the vehicles does not provide any 
information to the driver in case he/she wants to know 
the near-by places based on the location of the vehicle 
or the cost of such systems are too high [3]. The end 
users of this product can be individuals, organizations 
or institutions, helping them to keep their vehicles 
healthier by solving all the problems one face in their 
daily routine. The AVTA provides a user-friendly 
interface that helps in performing actions on the finger 
tips without any delay. Vehicle being analyzed 
autonomously by an application can provide timely 
feedbacks with the necessary information which 
makes the driver able to take precautionary steps or 
actions more efficiently and effectively. 
A number of experiments were made to reduce the 
delay of data retrieval from the vehicles. In particular, 
the data was compared with the actual speedometers 
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of 2 different vehicles produced by different vendors. 
The accuracy of the data was estimated using either: 
(i) Speed, (ii) RPM, or (iii) Engine temperature 
provided by an OBD-II interface. Results have shown 
that the application developed is able to correctly 
retrieve the data with an estimated accuracy value of 
85%, opening new research opportunities for the 
integration of smartphones in the vehicles. 
 
This paper is organized as follows: section 2 discusses 
the materials of the product in detail, section 3 
discusses methodology and implementation to provide 
detailed working of the Android application and 
section 4 provides an insight on the software testing 
while section 5 concludes the paper. 
 
II. MATERIALS 
 
AVTA using data parameters of vehicle produces low-
fuel, high engine-temperature, high RPM alerts and 
near-by places on Google MAPs. This data is 
retrieved from the Engine Control Unit (ECU), also 
known an Engine Control Module (ECM). ECU is an 
electronic unit that controls all the internal actuators of 
combustion engine in order to achieve more 
performance. It makes the vehicle performance 
efficient by reading all the values from a number of 
sensors, inside the engine bay. ECU is used to control 
a list of vehicle features, for example, controlling of 
air-fuel ratio, idle speed, electronic valves and data 
procurement from the various sensors. The modern 
vehicles consist of over 100M lines of code, operating 
multiple of electronic components of the vehicle 
manipulating everything from wipers, braking, and 
even steering. For this research, ECU is used to get the 
reliable and accurate data of the vehicle [4] [10] [11]. 
The following are the details of the materials used to 
develop AVTA. 
 
A. On-board Diagnostics 
On-board diagnostics (OBD) is a term that is given to 
the autonomous errors detection capability of a 
vehicle and reporting it to the driver. There is different 
amount of information provided by the OBD to the 
user since it is launched in the early 1980s. Those 
OBD devices would simply light up the error indicator 
light “Engine-Check” or “Idiot Light” when the error 
would be detected. Now a days the OBD not only 
provides the real-time data but also standardized series 
of error-codes, which helps the user to identify the 
origin of the error/malfunction and resolve it. OBD 
uses a set of standardized interfaces based on different 
regions and vendors of the vehicle. Some of the 
standard interfaces are Assembly Line Diagnostic 
Link (ALDL), M-OBD, OBD-I, OBD-1.5, OBD-II 
and JOBD. For this research, the interface standard 
OBD-II is used as per the available vehicles in the 
region [5]. 

B. ELM327 
ELM327 is a microcontroller that is programmable, 
introduced by ELM Electronics. It is used for 
translating the data from the ECU of a vehicle 
through OBD interface. The command protocols used 
by ELM327 are the most popular standards which are 
used by other vendors as well. The microcontroller 
used by the original ELM327 is PIC18F2480 
produced by Microchip Technology. Some of the 
supported protocols of ELM327 are SAE J1850 (41.6 
Kbit/s), SAE J1850 (10.4 Kbit/s), ISO 9141-2, ISO 
14230-4 KWP (5 baud, 10.4 Kbit/s), ISO 15765-4 
CAN (bit 11 ID, 500 Kbit/s), ISO 15765-4 CAN (bit 
29 ID, 250 Kbit/s), SAE J1939 (250 Kbit/s), SAE 
J1939 (500 Kbit/s) [6] [14]. For this research, ISO 
15765-4 CAN (bit 11 ID, 500 Kbit/s) is used on 
Toyota Vitz 2009. It uses JOBD interface which is 
specifically designed for Japanese vehicles [7] [9]. 

 
Fig. 1. ELM327 Bluetooth Adapter 

 
C. Android Application 
The main module of the system, Android application, 
collects required data (speed, RPM, fuel-level and 
engine temperature) from the vehicle embedded ECU 
using the ELM327 Bluetooth adapter. The ELM327 
adapter is connected to the OBD-II port of the 
vehicle. The OBD-II port is located in the dashboard 
of most of the vehicles. In this case (see in Fig. 2), the 
port is right under the steering wheel of the vehicle. 
The ELM Bluetooth adapter uses the ELM327 chip 
which is a programmed microcontroller to translate 
the OBD interface of the vehicle and sends the data to 
any Bluetooth compatible device. Location 
coordinates of the vehicle are added from the android 
device’s GPS. For all the alerts, the system notifies in 
the form of voice or dialog commands. For example, 
in case of fuel level below certain threshold, it 
generates voice command of low fuel level and 
displays all the near-by gasoline stations. Besides 
self-determining of nearest station, the user can also 
click on any station to get its respective track with 
distance and duration estimated from the user’s 
current location. 
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Fig. 2. OBD-II Port of the Vehicle 

 
III. METHODOLOGY AND 

IMPLEMENTATION 
 

 
Fig. 3. Flow of The AVTA Android Application 

 
The above flowchart (see in Fig. 3), explains the 
overall flow of the application. When the Android 
application is started it checks for the internet and 
Bluetooth connection, internet connection needed for 
the Google Maps/Places/Directions APIs and 
Bluetooth for OBD communications. If the 
internet/Bluetooth connection is not available the 
system prompts the user to connect  WIFI/Bluetooth 
and then restart the application. If the connection is 
available the application procures the data from the 
vehicle (already connected through ELM327 module) 
ECU. The data is then tokenized and conditional 
algorithm is applied on each token, in order to 
compare it with the threshold. When the current value, 
for example, in case of RPM is above a certain 
threshold, the application prompts the user to release 

the pressure from the throttle by releasing accelerator 
pedal. When the current RPM value is below the 
threshold, the application simply check if the user 
wants to continue the assistance or wants to close the 
application.  In case of fuel and engine temperature 
the application alerts the user and displays near-by 
places respectively. Besides the alerts on the ECU 
data, the application also displays near-by mechanic 
stores based on the input of the user. 

 

 
Fig. 4. Current Vehicle Location 

 
Fig. 5. Near-by Gasoline Station Displayed 

 
The above two figures are the screenshots of the 
actual system implemented on Android device. 
Current vehicle location (see in Fig. 4), shows the 
placing of the user’s vehicle coordinates (GPS data) 
on the Google Maps. Near-by gasoline stations (see in 
Fig. 5), shows all the near-by gasoline stations from 
the vehicle’s location. The system compares the 
threshold (in this case 30) with the vehicle fuel level, 
as the level is below the threshold, the system 
generates voice command and shows near-by 
gasoline stations. The system autonomously selects 
one of the best near-by station and displays its route, 
duration and time to destination. 
 
IV. SOFTWARE TESTING 
 
A. Low Fuel Level Alert 
The fuel level of the vehicle is hard to monitor and 
maintain especially when the areas are new and the 
places are unknown to the driver. In order to reduce 
the low fuel heckle during the journey, the AVTA 
provides on time monitoring of low fuel level and 
near-by gasoline stations. The graph (see in Fig. 6, 
Blue: threshold magnitude and Orange: fuel level 
magnitude), shows the fuel level getting below the 
threshold value 30% at time 9. At this point, the 
application generated the low fuel alert and displayed 



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 
Volume-7, Issue-7, Jul.-2019, http://iraj.in 

A Robust Automated Vehicle Tracking System 
 

26 

near-by gasoline stations which helped the driver to 
refill the tank at any of the desired station. 
 

 
Fig. 6. Low Fuel Level Alert 

 
B. High Engine Temperature Alert 
The engine temperature has different adverse effects 
on the performance of the vehicle [12]. The engine 
coolant temperature is the most critical information 
which needs continuous monitoring of the vehicle 
driver. In order to reduce the stress on the driver and 
avoid the hazards of high engine temperature, AVTA 
continuously monitors the temperature and provides 
on-time alerts and near-by water stations. The graph 
(see in Fig. 7, Blue: threshold magnitude and Orange: 
engine temperature magnitude), shows the engine 
coolant temperature getting above the threshold value 
95°C at time 8. At this point, the application 
generated the high engine temperature alert and 
displayed near-by water stations which helped the 
driver to take precautionary actions [13]. 
 

 
Fig. 7. High Engine Temperature Alert 

 
C. High RPM Value Alert 
Driving vehicle at higher RPM reduces the engine 
life.  Running engine at high revolutions makes the 
life of the engine faster and more combustion cycles 
take place. The more the combustion cycles, the more 
the heat which is not so easy to remove from the 
engine, results in the wear of different parts [8]. In 
order to reduce the continuous high RPM, AVTA 
continuously monitors the engine RPM to notify the 
user. The graph (see in Fig 8, Blue: threshold 
magnitude and Orange: RPM magnitude), shows the 
engine RPM getting above the threshold value 6000 
at time 8. At this point, the application generated the 

high engine RPM alert and prompted the driver to 
avoid excessive acceleration. 
 

 
Fig. 8. High RPM Value Alert 

 
V. CONCLUSION 
 
The main focus of the paper is to develop a system 
which is easy to install on the vehicle and allows the 
driver to be aware of their geographical surrounding. 
This kind of details about the near-by places reduces 
the fear of the drivers on the road and in a new 
unknown place. Such system assists the vehicle 
drivers on their daily routine by having complete 
details of vehicle stats, alerting the drivers about the 
certain and uncertain events. This research also helps 
as a gateway to the Vehicle Safety Systems (VSS) for 
taking precautionary actions based on the context of 
the vehicle. 
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