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Abstract— Most people travel by means of cars and bikes.
They are pretty expensive assets and the rate of stealing these
are increasing day by day. It has been found out that there are
not enough recovery solutions for these stolen vehicles,
especially in case of two-wheelers. In this paper, we have
proposed an IoT and Cloud based solution for monitoring and
tracking bikes via our system that registers the legit owner
and the people he gives authorisation to. If any unauthorised
access is detected, the user is notified along with the nearest
police station’s details. There are lots of easily detachable &
hackable systems which can be hacked by thieves, these
system are not as secured as our system which is very much
secured. We also provide a backup battery in case the burglar
is successful in isolating the system from the bike’s battery.
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. INTRODUCTION

The project is a better security solution option for two-
wheeler vehicles. Many security solutions exist for vehicles
and trucks, but we often forego the security of bikes. Statistics
show that a vehicle is stolen every 13 minutes in Delhi, the
capital of India. Also, as of April, 1,558 cases of bike-theft
have been reported this year and the police have been able to
track only 107 vehicles.

There aren’t many solutions available and the ones
that exist are expensive and not very efficient.

This paper presents a solution — BATS (Bike Anti-
theft and Tracking System) — using which two-wheelers can
be secured keeping in account the possibility of the bike being
shared between friends and relatives. It proposes a kit to be
mounted on the bike and an efficient communication system
between the bike and its users. The project best relates to any
two-wheeler vehicle owner who wants to add a layer of
security to their bike. The bike is monitored for any
unauthorized access and authorized users receive a
notification when the latter occurs.

A. Contributions:

The contributions of the paper are as follows:

— A system that would effectively track the real time
location of the bike at all times.

— It would notify the users of the bike for any unauthorized
access to it.

— The system proposed is a cheaper alternative for the
systems available in the market.

Il. LITERATURE SURVEY

There are various types of security systems available in the
market. Each system has its own drawbacks. In [1], the
authors have used smartphone to alert the owner in case of
theft. In [2], the above mentioned system is implemented
using Android applications.

In [3], a theft control system has been using ARM7
microcontroller which is very expensive. In [4] a sensor based
network that detects an unauthorized access as an unusual
movement and alert the base station.

In [5], an anti-theft system is implemented using
Short Message Servive(SMS).

I1l. SYSTEM MODEL

The scope of the BATS in this release is to effectively
monitor the bike by use of the GPS module by sending the
current status by the GSM module and displaying it to the
user using the Google Maps API. The admin of the bike can
also add or remove other users of the bike. By use of the
fingerprint API, the authorized users are authenticated and
then given access to control the system.
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Fig. 1: System Model

When none of the registered users are accessing the
bike, the system through a GPS module will track for any
change in movement (longitudes and latitudes) and notify the
same to the owner. If any movement is recorded, a
notification will be sent to the respective registered user along
with the nearest Police Station’s contact and real-time bike
co-ordinates and he can take the next suitable action
hereafter.

The project entails three modules. Their components
and functionality is described below.

A. BATS

BATS will be installed on bike. The system will majorly
depend on the bike’s battery for its power. There will also be
a backup battery provision in case the system fails or a burglar
is successful in isolating the power source from the system. If
this happens, a notification will be sent to the user to check
for the condition of the bike and BATS.

No | Components used Description

1 Arduino Arduino Uno AT-MEGA328
2 GPS module Neobm

3 GSM module SIM800I

4 Battery 12V lithium

5 | Voltage Regulator LM317
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The main functionality of the kit is to periodically
capture the real-time GPS co-ordinates of the bike. The
captured co-ordinates are then sent to the server using a GSM
module. The GSM and GPS modules are connected to an
Arduino board that facilitates communication with the server.

B. Processing at the Server

The server by use of the got data from the kit for movement
in bike will first try to establish if the access to the bike was
authenticated. When bike movement is detected, server will
send a message to the users, verifying whether the movement
was legal. If it was not, the server sends a notification to all
the users of the bike with the nearest police station’s location
so that they can take further action.

The server maintains a database of the users, bikes
and unregistered devices. Once the kit is purchased, it is
registered under the owner’s name. The owner can add or
remove users to the bike and all of this information will be
recorded by the database as well.

For continual tracking of the bike, the co-ordinates
got from the GPS module are sent to the android application’s
Google Maps API as input.

C. Android Application

The users who access the bike — bike owner and his ¢ and
friends — can control the system and get notified if any
unauthorized access is noticed, when the bike movement is
detected for when none of the authorized users have claimed
to have started the bike.

IV. BACKEND FUNCTIONALITIES

A. Tracking

To monitor the bike’s location in real-time, the GPS module
will be responsible in collecting the co-ordinates if the bike.
This data will be displayed on the android app dynamically
using the Google Maps API.

B. Distance Calculation

To calculate the distance between the bike when stationary
and next movement recorded exceeding a specific tolerance
value, we will be using ‘Haversine’ distance formula.

a = sin*(A@/2) + cos @1 + cos @z * sin*(AM2)

¢ =2 - atan2( Va, V(1-a))

d=R-c

¢ is latitude, A is longitude, R is earth’s radius(mean radius =
6,371km);

C. Sending Notification

Notifications are sent using Firebase Cloud Messaging
service(FCM). FCM provides a secure connection between
the server and the mobile.

D. Mapping
The users are mapped to their respective bikes using a unique
Deviceld and an unique Userld.

A Boolean value will be stored in the database for the user to
identify if he is the user or the admin.

V. PHYSICAL COMPONENTS

A. Arduino Uno ATMEGA 328

The Arduino is powered via an external power supply. The
board can operate on external supply of 6-20 Volts. If
supplied less than 7V, however the 5V pin may supply less
than 5V and the board may be unstable. If using more than
12V, the voltage regulator may overheat and damage the
board. The recommended range is 7V.

The GPS and GSM modules will be interfaced with
the Arduino which will be powered by the bike’s battery and
is responsible for sending the data collected by the GPS
module to the server using the GSM module.

B. GPS-Neo 6m

The module is interfaced with an external antenna. It has
built-in EEPROM. It operates within the range of 3-5V. It can
be interfaced with other microcontrollers like Arduino, etc.
The GPS raw data is communicated serially with the GPS
module.

C. GSM SIM800L

It is used for GPRS transmission of sending and receiving of
GPS data. It operates in a range of 3.8-4.2V, the
recommended supply voltage is 4V. The whole set consists
of the module itself, goldpin headers, wire antenna and PCB
antenna with pigtail and IPX connector.

D. Lithium-ion Battery

The lithium battery is used as a backup to fall back-on in case
the connection between the bike’s battery and the kit is
severed. Also it will used for powering the other modules.
The battery will be charged automatically when the bike is
running.

E. Voltage Regulator LM-317

To covert the bike’s battery voltage to the arduino’s
compatible voltage intake, a voltage regulator will be
required. So we will be using LM-317 voltage regulator for
this.

VI. FUTURE WORKS

To further enhance the security, we would further like to
disable or enable the engine as and when the BATS system
would deter that an unauthorized access has been detected.
Also, since the system runs on the battery of the bike, it is
vital that the backup battery provided is reliable enough to
fall back on. So, we would like to enable solar power charging
to it for enhanced reliability.

The 2G module used in the GSM module might be
depreciated in the near future and we think it’d be best to
upgrade to a 3G/4G module soon.

Since the police department’s contribution is
extremely vital in catching the adversary, we feel it would be
beneficial to add a velocity module that would be captured
using the GPS module installed in the kit. It would help the
users to determine how fast the bike is and accordingly
contact the respective police station.

To further extend our audience, we will also be
coming up with iOS app for iPhone users
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VIIl. ANALYSIS

We compared our system’s idea with the other systems
present in the market and found that the existing systems are
not so efficient cost-wise and functionality-wise.

REFERENCES

[1] . Lee, SJ., Tewolde, G., Kwon, J.: Design and
Implementation of Vehicle Tracking System Using
GPS/GSM/GPRS  Technology and  Smartphone
Application. In: IEEE Word Forum on Internet of Things
(2014).

[2] Laguador, J.M., Chung, M.M., Dagon, F.J.D, Guevarra,
J.A.M., Pureza, R.J., Sanchez, J.D., Iglesia, D.K.I.: Anti
Car Theft System Using Android Phone. International
Journal of Multidisciplinary Sciences and Engineering
4(5), 12-14 (2013)

[3] . Duitta, I., Gogoi, D., Gayan, B., Rabha, J., Katta, K.: A
Review on Advanced Vehicle Security System with
Theft Control and Accident Notification. International
Journal of Current Engineering and Scientific Research
1(3), 30-36 (2014).

[4] . Song, H., Zhu, S., Cao, G.: SVATS: A Sensor network
based Vehicle. In: INFOCOM: The 27th Conference on
Computer Communications (2008).

[5] Virmani, Deepali & Agarwal, Anshika & Mahajan,
Devrishi. (2019). Smart Anti-theft System for Vehicles
Using-Mobile Phone.-10.1007/978-981-10-8968-8_23.

All rights reserved by www.ijsrd.com 55



