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Abstract: The Smart Helmet System is an innovative safety solution designed to improve the protection
of motorcycle riders by using modern electronics and sensor technology. Road accidents involving two-
wheeler riders are very common, and many serious injuries occur because riders do not wear helmets or
ride under the influence of alcohol. The smart helmet project aims to reduce such accidents and enhance
rider safety.

This system uses an Arduino ATmega328 microcontroller as the main controller along with sensors such
as an MQ-3 alcohol sensor to detect alcohol in the rider’s breath. If alcohol is detected above a certain
limit, the system prevents the bike from starting, thereby avoiding drunk driving. The helmet can also
include features like accident detection, automatic alerts, and safety monitoring.

The smart helmet works by integrating electronic components inside the helmet. When the rider wears
the helmet properly and passes the safety checks, the system allows the vehicle to start. If unsafe
conditions such as alcohol detection occur, the system restricts the ignition or gives warning signals.

The main objective of this project is to increase road safety, prevent accidents, and encourage
responsible riding behavior by using smart technology. This project demonstrates how embedded
systems and sensors can be used to develop intelligent safety devices for real-world applications..
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I. INTRODUCTION

The ToT Based Smart Helmet for Accident Detection project is designed to enhance the safety of two-wheeler riders by
using modern sensor technology and Internet of Things (IoT) communication systems.
Road accidents are one of the major causes of injuries and fatalities across the world, and a large percentage of these
accidents involve motorcyclists who either do not wear helmets or do not receive medical assistance in time after an
accident occurs.
In many cases, the victim may be unconscious or unable to call for help, which results in delayed emergency response
and increases the risk of serious injury or death. To address this problem, the proposed system introduces a smart
helmet integrated with sensors and communication modules that automatically detect accidents and send alert messages
to emergency contacts with the exact location of the rider.
The system works by embedding different electronic components inside the helmet, including a microcontroller,
accelerometer sensor, vibration sensor, GPS module, and GSM communication module. The accelerometer sensor
continuously monitors the motion and orientation of the helmet and detects sudden changes in acceleration that may
occur during a collision or fall. The vibration sensor helps confirm the presence of a strong impact, which reduces the
chances of false accident detection caused by road bumps or sudden braking.
When the sensors detect an accident based on predefined threshold values, the microcontroller processes the signals and
immediately activates the GPS module to obtain the exact geographical location of the accident site in the form of
latitude and longitude coordinates. After obtaining the location data, the system uses the GSM communication module
or IoT-based messaging service to send an alert message to predefined emergency contacts such as family members,
friends, or emergency services.
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This alert message contains the accident notification along with the GPS location link, which allows the receiver to
quickly identify the exact position of the rider and provide immediate assistance. Another important feature of the
smart helmet is the helmet detection mechanism that ensures the rider is wearing the helmet before starting the vehicle.
A helmet sensor checks whether the helmet is properly worn, and if the helmet is not detected, the system can prevent
the motorcycle from starting or provide a warning to the rider. This feature encourages riders to follow safety
regulations and reduces the risk of head injuries during accidents. The integration of [oT technology allows the system
to transmit accident data to cloud platforms or mobile applications for monitoring and analysis.

This capability can help authorities and researchers analyse accident patterns, improve road safety policies, and design
better emergency response systems. The proposed system is designed to be cost-effective, reliable, and easy to
implement in real-world conditions. It provides an automated and intelligent solution for accident detection and
emergency communication without requiring manual intervention from the rider.

By ensuring quick notification and accurate location tracking, the system significantly reduces the time required for
emergency services to reach the accident site. This project demonstrates how modern technologies such as IoT, sensors,
and wireless communication can be used together to create innovative safety solutions for transportation systems.

The smart helmet concept can be further expanded in the future by integrating additional features such as health
monitoring sensors, mobile application interfaces, and cloud-based data storage for accident records. Overall, the IoT
Based Smart Helmet for Accident Detection system represents an important step toward improving road safety,
protecting the lives of two-wheeler riders, and promoting the use of intelligent transportation technologies in modern
society.

II. LITERATURE SURVEY
The rapid increase in road accidents involving two-wheelers has encouraged researchers to develop smart safety
systems for riders. Several studies have proposed smart helmet technologies that combine sensors, microcontrollers,
and communication modules to enhance rider safety and reduce accidents.
Many researchers have designed smart helmets using microcontrollers and sensors to detect unsafe riding
conditions. A study on a smart helmet system using Arduino integrated an alcohol sensor (MQ-3) to detect alcohol in
the rider’s breath. If alcohol is detected above a specified level, the system prevents the vehicle from starting, thereby
reducing accidents caused by drunk driving. This system also improves road safety by encouraging responsible driving
behaviour.
Another research work proposed a smart helmet with accident detection and communication features. The system
uses sensors such as accelerometers and gas sensors to detect accidents and alcohol consumption. When an accident
occurs, the system sends the rider’s location through GPS and GSM modules so that emergency services can be
informed quickly.
Some researchers have also developed IoT-based intelligent helmets that integrate multiple safety features such as
helmet detection, alcohol monitoring, accident detection, and wireless communication between the helmet and the
motorcycle. In these systems, the bike ignition will start only when the rider wears the helmet and passes safety checks.
Another proposed design includes a helmet unit and vehicle unit connected through RF communication. The
helmet contains sensors such as an alcohol sensor and helmet-wear detection switch. If the rider is not wearing the
helmet or if alcohol is detected, the system prevents the engine from starting.
Overall, the literature shows that smart helmet systems are an effective approach for improving road safety. By
integrating microcontrollers, sensors, and communication technologies, these systems help prevent drunk driving,
ensure helmet usage, and provide emergency assistance in case of accidents. These developments inspired the design of
the present smart helmet project.
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SCOPE OF THE PROJECT

1. Functional Scope

Functional scope describes the main functions and operations that the system performs.

Accident Detection

The system detects accidents automatically using sensors such as an accelerometer and vibration sensor. These sensors
monitor sudden impact or abnormal motion of the helmet.

Helmet Detection

The helmet includes a sensor that checks whether the rider is wearing the helmet before starting the vehicle.

Location Tracking

The GPS module is used to determine the exact geographical location of the rider when an accident occurs.

Emergency Alert System

After detecting an accident, the system sends an alert message to predefined emergency contacts using the GSM
module.

Real-Time Monitoring

The system continuously monitors the rider’s movements and environmental conditions during travel.

Automatic Notification

In case of an accident, the system automatically sends notifications without requiring manual input from the rider.

2. Non-Functional Scope

Non-functional scope defines the performance, quality, and reliability aspects of the system.
Reliability

The system must work accurately and consistently in detecting accidents and sending alerts.
Efficiency

The system should process sensor data quickly and send notifications without delay.

Usability

The smart helmet should be easy to use and comfortable for riders without affecting normal helmet usage.
Cost Effectiveness

The system should be designed with affordable components so that it can be widely used by riders.
Scalability

The system should allow future improvements such as mobile app integration or cloud data storage.
Power Efficiency

The helmet should consume minimal power and work efficiently with a rechargeable battery.

III. METHODOLOGY / APPROACH
The methodology of the IoT Based Smart Helmet for Accident Detection project explains the step-by-step process used
to design, develop, and implement the system. The following steps describe how the project works and how the
components interact with each other.
Step 1: Problem Identification
The first step is identifying the major problem of increasing road accidents involving two-wheeler riders. Many riders
do not receive timely medical assistance after accidents. Therefore, a smart system is required to detect accidents
automatically and send alerts.
Step 2: Requirement Analysis
In this step, the system requirements are analyzed. The system should detect accidents, track the location of the rider,
and send alert messages to emergency contacts. It should also ensure that the rider wears the helmet before starting the
vehicle.
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Step 3: Selection of Components

The necessary hardware components are selected for the project. These components include a microcontroller,
accelerometer sensor, vibration sensor, GPS module, GSM module, helmet detection sensor, and power supply.

Step 4: System Design

The overall design of the smart helmet system is prepared. A block diagram is created to show the connection between
the sensors, microcontroller, GPS module, and GSM communication system.

Step 5: Helmet Detection Mechanism

A sensor is installed inside the helmet to detect whether the rider is wearing it properly. This feature helps encourage
the use of helmets and improves rider safety.

Step 6: Accident Detection Mechanism

Accelerometer and vibration sensors are used to detect sudden movements, impacts, or falls. These sensors
continuously monitor the motion of the helmet and detect unusual acceleration that may indicate an accident.

Step 7: Microcontroller Processing

The microcontroller acts as the central unit of the system. It collects data from all sensors, processes the information,
and determines whether an accident has occurred.

Step 8: Location Tracking

When an accident is detected, the GPS module is activated to determine the exact location of the rider. The GPS
module provides latitude and longitude coordinates of the accident location.

Step 9: Alert Message Transmission

After obtaining the location information, the GSM module sends an SMS alert to predefined emergency contacts. The
message contains the accident notification along with the GPS location link.

Step 10: Continuous Monitoring

During normal riding conditions, the system continuously monitors sensor data to detect any abnormal activity or
potential accident situations.

Step 11: Data Communication through IoT

The system can also send accident data to an [oT platform or cloud server for monitoring and analysis.

Step 12: Testing and Validation

The final step involves testing the system to ensure that it detects accidents accurately and sends alerts correctly.
Different test conditions are used to verify the reliability of the system.

This methodology ensures that the smart helmet system works efficiently and provides quick emergency alerts to
improve rider safety.

IV. ADVANTAGES
Improves Rider Safety:
The smart helmet ensures that the rider follows safety measures, which helps in reducing road accidents.
Prevents Drunk Driving:
The MQ-3 alcohol sensor detects alcohol in the rider’s breath and prevents the vehicle from starting if alcohol is
detected.
Ensures Helmet Usage:
The system allows the bike to start only when the rider is wearing the helmet properly.
Reduces Road Accidents:
By combining alcohol detection and helmet detection, the system helps in minimizing the chances of accidents.
Easy to Use:
The system works automatically without requiring manual operation from the rider.
Low Cost Implementation:
The project uses simple electronic components like Arduino and sensors, making it cost-effective.
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Expandable System:

Additional features such as GPS tracking, accident detection, and GSM alert systems can be added in the future.
Promotes Responsible Driving:

The smart helmet encourages riders to follow traffic safety rules and drive responsibly.

V. APPLICATIONS
Motorcycle Safety System:
The smart helmet can be used by motorcycle riders to improve safety and reduce the risk of accidents.
Traffic Safety Enforcement:
Traffic authorities can promote the use of smart helmets to ensure riders wear helmets and avoid drunk driving.
Delivery and Transport Services:
Delivery riders and transport workers who frequently travel by bike can use smart helmets for safer riding.
Accident Prevention Systems:
The system helps in preventing accidents by ensuring that the rider is sober and wearing a helmet.
Research and Educational Projects:
Smart helmet systems can be used in engineering and diploma projects to study embedded systems and sensor
applications.

VI. CONCLUSION
The Smart Helmet project is an innovative safety solution designed to improve the protection of motorcycle riders. By
using an Arduino microcontroller and sensors such as the MQ-3 alcohol sensor, the system ensures that the rider is not
under the influence of alcohol and is wearing the helmet properly before starting the vehicle.
This helps in preventing drunk driving and encourages responsible riding behavior. The project demonstrates how
embedded systems and sensor technology can be used to develop practical safety applications. Overall, the smart
helmet system can play an important role in reducing road accidents and improving road safety.
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