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Abstract: Bike theft has become a major concern in urban and semi-urban areas due to the increasing
number of two-wheelers and lack of advanced security mechanisms in conventional locking systems.
Traditional anti-theft methods such as mechanical locks and alarms are often ineffective against skilled
theft attempts. To address this problem, this project titled “Bike Anti-Theft Detection System using loT”
proposes a smart, hardware-based security solution that continuously monitors the bike’s status and
detects unauthorized movement or tampering in real time. The system is designed to provide instant
alerts and location tracking to ensure quick response and enhanced vehicle safety. The proposed system
integrates an Arduino Nano microcontroller with multiple sensors and modules such as a vibration
sensor to detect abnormal movement, a buzzer to generate audible alerts as well as calling function, and
a relay module to control the ignition system of the bike key ignition. When suspicious activity is
detected, the system immediately triggers the buzzer and sends alert notifications to the bike owner
through a GSM module. Simultaneously, a GPS module is used to track the real-time location of the bike,
enabling the owner to monitor and recover the vehicle in case of theft. The system operates efficiently
with low power consumption and can be installed easily on existing bikes. This loT-based anti-theft
detection system provides a cost-effective, reliable, and practical solution for enhancing two-wheeler
security. By combining sensor-based detection, real-time communication, and location tracking, the
project demonstrates an effective application of embedded systems and IoT technology in real-world
vehicle security scenarios. The proposed model improves theft prevention, increases user confidence, and
contributes to safer transportation infrastructure.
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L. INTRODUCTION

The rapid increase in the number of two-wheelers has made bikes one of the most commonly used modes of
transportation, especially in urban and semi-urban areas. Along with this growth, bike theft has also become a serious
issue due to inadequate security systems and limited monitoring mechanisms. Most bikes still rely on traditional
mechanical locks, which can be easily broken or bypassed by thieves. Hence, there is a strong need for an advanced
security solution that can actively monitor the bike and provide real-time alerts to the owner.

With the advancement of Internet of Things (IoT) technology, smart security systems have become more accessible and
efficient. IoT enables real-time data collection, remote monitoring, and instant communication between devices and
users. By integrating embedded systems with communication modules, it is possible to design intelligent anti-theft
solutions that can detect unauthorized access and notify the owner immediately. Such systems not only prevent theft but
also help in tracking the vehicle if it is stolen.

This project focuses on developing a smart Bike Anti-Theft Detection System using IoT that enhances traditional
security mechanisms by incorporating sensors, microcontrollers, and wireless communication technologies. The system
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continuously monitors the bike’s condition and responds instantly to suspicious activities. By combining hardware
components with IoT concepts, the project aims to provide a practical, reliable, and cost-effective security solution for
two-wheelers.

1.1 Background

Bike theft has become a growing concern due to the increasing number of two-wheelers and the continued use of
traditional mechanical locking systems. Conventional security methods such as steering locks and key locks provide
limited protection and can be easily broken or bypassed by skilled thieves. Moreover, most existing systems do not
offer real-time monitoring, instant alerts, or location tracking, which makes it difficult for owners to take immediate
action during theft attempts.

With advancements in embedded systems, sensor technology, and Internet of Things (IoT), it has become possible to
develop smart security solutions for vehicles. Technologies such as vibration sensors, GPS tracking, and GSM
communication enable continuous monitoring of the vehicle, quick detection of unauthorized movement, and instant
notification to the owner. However, many available security systems are expensive or difficult to install, making them
unsuitable for common two-wheeler users.

Therefore, there is a need for a simple, cost-effective, and reliable anti-theft system that can provide real-time detection,
alerting, and tracking. The proposed Bike Anti-Theft Detection System integrates vibration sensing, ignition control,
GSM alerts, and GPS tracking into a single smart security framework, ensuring improved protection and quick response
against theft.

1.2 Contribution of This Work
The key contributions of this project are as follows:
e  Smart Theft Detection: Implementation of a vibration-based detection mechanism that identifies unauthorized
movement or tampering of the bike in real time.
e Instant Alert System: Use of a GSM module to send SMS alerts and call notifications to the bike owner
whenever a theft attempt is detected.
e Real-Time Location Tracking: Integration of a GPS module to provide live location updates of the bike,
helping the owner track and recover the vehicle.
e Ignition Control: Use of a relay module to disable or control the bike’s key ignition system, preventing the
bike from being started during theft attempts.
e Embedded System Design: Utilization of an Arduino Nano microcontroller for continuous monitoring,
decision-making, and control of all connected components.
e Cost-Effective and Practical Solution: A low-cost, easy-to-install system designed specifically for two-
wheelers, making it suitable for everyday bike users.

II. PROPOSED METHODOLOGY

The proposed system is designed to provide an intelligent and real-time security solution for two-wheelers. The system
continuously monitors the bike for unauthorized movement and sends instant alerts to the owner. It uses embedded
systems and IoT technology to improve bike safety and theft prevention. The proposed system consists of the following
main modules:

e Bike Movement Detection System

e  Alert and Notification System

e Location Tracking and Ignition Control System
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2.1 System Architecture
The system architecture is based on an embedded IoT framework controlled by an Arduino Nano microcontroller. A
vibration sensor is used to detect abnormal movement or tampering of the bike. When vibration exceeds a predefined
threshold, the sensor sends signals to the microcontroller.
The microcontroller processes the data and activates multiple security actions such as:

e Triggering a buzzer alarm

e Sending alert messages and calls through a GSM module

e  Fetching real-time location using a GPS module

e Disabling the bike ignition using a relay module
All components work together to ensure quick detection, alert generation, and vehicle tracking.

2.2 Workflow
The working flow of the Bike Anti-Theft Detection System is described below:
e System Activation: The system remains active when the bike is parked or locked.
e Vibration Detection: The vibration sensor continuously monitors the bike for abnormal movement or
tampering.
e Threat Identification: If vibration exceeds the preset threshold, the system identifies it as a possible theft
attempt.
e Alert Generation: The buzzer is activated to alert nearby people and scare the thief.
e Owner Notification: The GSM module sends alert messages and makes a call to the registered mobile
number.
e Location Tracking: The GPS module captures the real-time location of the bike and sends it to the owner.
e Ignition Control: The relay module disables the bike ignition to prevent unauthorized use.

2.3 Block Diagram Description

2.3.1 Bike Anti-Theft Detection System

The block diagram of the Bike Anti-Theft Detection System consists of a vibration sensor, Arduino Nano, GSM
module, GPS module, relay, buzzer, and power supply.

The vibration sensor detects unauthorized movement and sends signals to the microcontroller. The Arduino Nano
processes the signal and triggers the buzzer alarm. Simultaneously, alert notifications are sent to the owner using the
GSM module. The GPS module provides the real-time location of the bike. The relay module controls the ignition
system to stop the bike from being started.

VIBRATION SENSOR '
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GSM MODULE
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Fig. 1: Block Diagram of Bike Anti-Theft Detection System
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2.3.2 Alert and Ignition Control System

This module includes the relay unit, buzzer, GSM module, and ignition control circuit. When a theft attempt is detected,

the relay cuts off the ignition supply. The buzzer produces an audible alarm, while the GSM module ensures instant
communication with the owner.
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Fig. 2: Block Diagram of Alert and Ignition Control System

2.4 Algorithm for Bike Anti-Theft Detection System
Start the system

Initialize vibration sensor, GSM, GPS, relay, and buzzer
Monitor vibration continuously

If vibration exceeds threshold value

Activate buzzer

Send alert message and call to owner

Retrieve GPS location

Disable bike ignition using relay

Continue monitoring until reset

II1. SYSTEM REQUIREMENTS
3.1 Hardware Requirements

> Arduino Nano Microcontroller
> Vibration Sensor

> GSM Module

> GPS Module
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> Relay Module

> Buzzer

> Bike Key Ignition Interface
> Power Supply

> Connecting Wires

3.2 Software Requirements

> Arduino IDE

> Embedded C / C++ Programming Language
> 0T Platform (Thing Speak or similar)

IV. LITERATURE SURVEY
Earlier bike security systems mainly used mechanical locks and alarms, which could be easily broken. Later, GSM and
GPS-based systems were introduced to send alerts and track stolen vehicles, but many lacked real-time theft detection.
Some systems used vibration or motion sensors, but they were costly or complex. The proposed system combines
vibration sensing, GSM alerts, GPS tracking, and ignition control in a simple and low-cost design, making it more
effective and practical.

V. RESULT AND ANALYSIS
The system was tested on a prototype bike and successfully detected unauthorized movement using the vibration
sensor. When theft was attempted, the buzzer activated, GSM alerts were sent, GPS provided the bike’s location, and
the relay disabled the ignition to prevent further movement.
Experimental observations indicate:

Parameter Result
Vibration Detection Accurate
GSM Alert Response Instant
GPS Tracking Precise
Ignition Control Reliable
System Cost Low
Power Consumption Low

The experimental results confirm that the system provides fast detection, reliable alerting, and accurate tracking. The
combination of vibration sensing, GSM communication, and GPS tracking ensures high security and quick response.
The system is suitable for real-world two-wheeler security applications due to its simplicity, affordability, and
effectiveness.

VI. APPLICATIONS
e Provides real-time theft detection and instant alerts to the bike owner.
e Enables live location tracking using GPS technology.
e Prevents unauthorized bike usage by disabling the ignition system.
e Easy to install and can be integrated with existing bikes.
e Low power consumption and cost-effective solution.
e Improves overall vehicle security compared to traditional locks.
e  Works independently without the need for continuous internet connectivity.
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VIL. FUTURE SCOPE
The system can be enhanced by adding a mobile app for remote monitoring and control, along with cloud-based
tracking for real-time data storage. Advanced sensors like motion and tilt sensors can improve theft detection accuracy.
Biometric or RFID access can ensure only authorized users can start the bike. The system can also support multiple
vehicles for fleet management and be integrated into smart city and advanced security systems.

VIII. CONCLUSION

The Bike Anti-Theft Detection System using IoT provides an efficient and reliable solution for protecting two-
wheelers. By combining sensors, a microcontroller, GSM, GPS, and alert mechanisms, the system ensures real-time
monitoring, instant theft detection, and accurate location tracking. It is cost-effective, easy to use, and offers a smart
and modern alternative to traditional bike security methods.

This system helps users monitor their vehicles remotely and respond quickly to theft attempts. It also improves overall
safety and reduces dependence on manual security methods. With future upgrades, it can be integrated into smart
transportation systems.
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