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ABSTRACT

Bike Theft Protection App is an Arduino based project. Through this application user can track his/her vehicle live from anywhere from the world.
User also gets notified when his/her vehicle falls or moves. Module built on bike uses an Arduino microcontroller for controlling all the connected
modules. GSM Sim900a used for wireless communication between the bike and to the Thingspeak server. For obtaining GPS coordinates, we have
used NEO 6M GPS module. For fall detection, we have used MPU 6050 3-axis Gyroscope sensor. We this system, chances of getting bike stolen will
decrease and process of retrieving stolen bike also becomes easier.
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1. Introduction

Motorbikes have now become an integral part of Indian culture today. Due to the large population, overcrowded streets, and poor
infrastructure, motorbikes have now become a preference for most Indians trying to commute to work or to run errands. As motorbikes are
getting more and more affordable most Indian families have at least two motorbikes for their daily purpose. Electric vehicles are also in
trend today. There are nice for running errands or even commuting to work.

As motorbike industry went boom, bike theft has also went rampant over the years. Such cases can get serious as much to hurt the owner
of the motorbikes. The chances of getting stolen motorbikes are very slim and can be very frustrating. According to statistics done by the
Delhi police, more than four vehicles are stolen every hour with motorbikes being the main target. Motorbikes are frequently used for street
crimes such as snatching and robberies. The criminal uses stolen bikes for such purpose so that even if the whole crime gets recorded in the
CCTYV footage, the criminal cannot be traced.

Cars have better security system than bikes such as GPS tracking, send real time alerts and ability to shutdown the engine remotely.
Through this project, we propose to adapt car security to motorbikes. With such security system user is able to get real time alerts, thus
preventing the motorbike for being stolen. This security system also provides ability to track and recover the vehicle with help of a Global
Positioning System (GPS) technology.

The proposed system consists of a cross-platform mobile app and a hardware unit. The hardware unit consists of Arduino UNO as a
microcontroller, GSM Sim900a module for GPRS data transmission, MPU 6050 3-axis gyroscope + accelerometer, GPS module for reading
sensor values. The main battery of the vehicle provides a power supply to the hardware unit.

The mobile app is built using React-native developed by Facebook. It helps build mobile apps faster and the feel of the app is close to a
native app. For storing data we are going to use Thingspeak Server.

Our aim through this project is to make motorbikes especially electric motorbikes safer. This project is scalable and can be applied not to
electric vehicles but to any other vehicles such as cars, trucks, bicycles, etc.

2. Literature Review

Our main motivation for this project is the number of increasing bike thefts in various major cities in India and less recovery rate. In
Nashik, 8 in 10 stolen bikes are not recovered in 7 years. Police registered 4,632 cases of vehicle theft and managed to detect only 971 cases,
which is mere 20.96, in the last seven years. Similar situation can be found in other major cities like Kolkata. Highest number of bike theft is
found in capital Delhi. Statistics shows that there is more need for project such as ours to be implemented at large scale. If not implemented,
bike security issue will never be resolved.
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2.1 Intelligent Anti-Theft and Tracking System for AutomobilesMontaser N. Ramadan, Mohammad A. Al-Khedher, Senior
Member, IACSIT, and Sharaf A. Al-Kheder

An efficient automotive security system is implemented for anti-theft using an embedded system occupied with a Global Positioning
System (GPS) and a Global System of Mobile (GSM). The client interacts through this system with vehicles and determines their current
locations and status using Google Earth. The user can track the position of targeted vehicles on Google Earth. Using GPS locator, the target
current location is determinhttps://www.overleaf.com/project/8ed and sent, along with various parameters received by vehicle’s data port,
via Short Message Service (SMS) through GSM networks to a GSM modem that is connected to PC or laptop. The GPS coordinates are
corrected using a discrete Kalman filter. To secure the vehicle, the user of a group of users can turn off any vehicle of the fleet if any
intruders try to run it by blocking the gas feeding line. This system is very safe and efficient to report emergency situations as crash
reporting or engine failure.

2.2 Two-Wheeler Vehicle Security System

Proposed security system also focuses on adapting car security to bike. The system uses same components such as GPS module for
communication, Global Positioning System (GPS) technology for tracking of vehicle. All the alerts are provided to user through SMS.
2.3 Anti-Theft Protection of Vehicle Using GPS Tracker & Android Apps

Proposed system uses an android app and similar setup for bike security. It includes ability to remotely shut off the power supply to the
engine, GPS tracking and also fingerprint scanner as an extra additional layer of security.

3. Objective and Scope of project
3.1 Objective of Project

. To develop an affordable Vehicle tracking system.

. The GPS coordinates of the bike’s position will be stored in Thingspeak Server.
. To prevent the bike from being stolen.

. To make the recovery of stolen vehicles easier.

3.2 Scope of project

Systems like this are being proposed for a very long time. Asides from cars, such systems were never implemented on bikes. Due to this,
bikes have become easier targets for thieves to steal. Through this project security features of the car can be implemented to bikes like GPS
tracking and fall detection. Such a security system can be placed on any kind of bike as the main power supply comes from the batteryof the
vehicle. This project can also be used for bicycles by providing power through an external battery.

4. Methodology
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Fig. 1 — System Architecture

The above figure shows the system architecture of the project. The project is divided into two parts i.e., software and hardware. The
hardware consists of Microcontroller (Arduino UNO), GSM Sim900a module, GPS module and Gyroscope sensor. Arduino UNO serves as
the main controller of all hardware component's operations. GSM module acts as an intermediatory between vehicle and owner providing
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wireless communication. It is responsible for sending data to the database. GPS module is used to obtain vehicles GPS coordinates.
Gyroscope sensor is used for obtaining gyroscopic data.

4.1 Module 1: Global Positioning System

)

Fig. 2 - Global Positioning System

Global Positioning System is responsible for fetching real-time GPS coordinates of the bike. There are 24 GPS satellites revolving
around the Earth. GPS module uses these satellites to calculate latitude and longitude, and as well as the altitude of the vehicle. The GPS
receiver gets a signal from each GPS satellite. The satellites transmit the exact time the signals are sent. By subtracting the time the signal
was transmitted from the time it was received, the GPS can tell how far it is from each satellite. The GPS receiver also knows the exact
position in the sky of the satellites, at the moment they sent their signals. So given the travel time of the GPS signals from three satellites
and their exact position in the sky, the GPS receiver can determine your position in three dimensions — east, north and altitude.

The module we are going to use is GRS NEO6MV2 NEO-6M GPS. The operation voltage is 3.3V. This module has a built-in voltage
regulator and it is sometimes referred to as GY-GPS6MV2. It is based on a u-blox NEO-6M GPS module with an onboard backup battery
and built-in EEPROM.

Fig. 3— MPU 6050 Gyroscope Sensor

4.2 Module 2: Gyroscope Sensor

A gyroscope module is used to obtain rotational y-axis data of the bike. Basically to detect whether the bike has fallen or not.
The gyroscope sensor we are going to use is MPU-6050. The MPU-6050 3-Axis Accelerometer and Gyro Sensor module use MPU-6050
which is a little piece of motion processing tech. The operation voltage of the device is about 3.3V to 5V. The MPU6050 devices combine a
3-axis gyroscope and a 3-axis accelerometer on the same silicon together with an onboard Digital Motion Processor (DMP) capable of
processing complex 9-axis MotionFusion algorithms.
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4.3 Module 3: GSM Sim900a
GSM Sim900a is used for wireless communication between the module mounted on the bike and Thingspeak server. GSM Sim900a uses

cellular data to connect to the internet. GSM Sim900a is capable of making HTTP requests. Through write API from ThingsSpeak server we
can send data to the server using HTTP POST request.

[ 1ThingSpeak

4.4 Module 4: Data storage module
Fig. 4 — ThingsSpeak Server
Thingspeak server is used for storing data received from the vehicle. GSM module is used for connection between the vehicle and the

database. ThingsSpeak is an 10T analytics platform service that allows you to aggregate, visualize, and analyze live data streams in the
cloud. You can send data to ThingsSpeak from your devices, create instant visualization of live data, and send alerts.

“> React Native

Fig.5 - React Native

4.5 Module 5: Mobile App

React Native is used for developing the mobile app. Due to its native functionality, faster development speed, it is suitable for
application such as ours which has relatively less functionalities.
React Native is a mobile app development platform developed by Facebook for its internal app development. It was open sourced in
March 2015 for iOS mobile app development. By September, an Android version was released too. Later, it provided support for
Windows and Tizen platforms as well.It provides a slick, smooth and responsive user interface, while significantly reducing load time
thus suitable for our purpose.
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5. Flowchart

Read sensor values from GPS and
Gyroscope module

Send data to Thingspeak server

Mobile app gets updated with the new
data

Mobile app gets updated with the new
data

Display new location of the bike on
maps

Fig. 1 Flowchart

6. System Configuration
6.1. Hardware Requirement

e Arduino UNO

e  GMS SIM900A Module

. MPUG050 3-Axis Accelerometer and Gyroscope
e NEOG6M GPS

. Electric Bike

6.2. Software Requirement
e Operating System- Windows 10

. Languages - C, Javascript, React Native Framework
e  Arduino IDE
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6.3. Database Requirement

e  Thingspeak Server

7. Advantages and Disadvantages of Proposed System
7.1 Advantages

e  This proposed system can effectively decrease bike theft cases.
e  The proposed system can also increase recovery rate of stolen bikes.
e Bike can be tracked from anywhere from the world.

e Disadvantages

e  Transitioning to new technology and processes.

e  Managing public reaction and customer acceptance of the new GPS tracked bike.
e  Managing and storing vast quantities of GPS coordinates and Gyroscopic data.

. Ensuring the security of metering data.

8.Conclusion

The proposed system ensures your bike’s security. Such systems have been proposed for a long time but are never implemented on large
scale or have reached to people. As India is the second most populous country in the world with no surprise India is also one of the largest
users of motorbikes with record 37 million motorcycles/mopeds. Bike security is one of the major concerns in India and such system will
help solve this problem.
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