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Abstract— The smart helmet project aims to provide a 

means and apparatus for preventing, detecting and reporting 

bike accidents. There are two sections such as helmet 

section and bike section. Each section uses radio frequency 

(RF) transmission and reception. The RF wave exists 

between the helmet and the bike. The helmet section 

consists of limit switch, gas sensor, RF transmitter. The bike 

section consists of RF receiver, vibration Sensor, GSM, GPS 

modules. The alcohol detection sensor assembled on the 

helmet will sense for alcohol consumption of the driver 

continuously for reducing the drunken drive accidents. 

When an accident occurs, the vibration sensor is triggered 

and thus the related details are sent to the emergency 

contacts using GSM (Global System for Mobile 

communication) module. The vehicle location is shared by 

GPS (Global Positioning System) module. This system 

promises a reliable and quick delivery of information 

regarding the accident in real time and updated to the 

emergency contacts immediately. Thus, by utilizing the 

ubiquitous connectivity which is a salient feature for the 

smart cities, a smart helmet and a smart bike is built. 
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I. INTRODUCTION 

A helmet is one of the most important thing to be considered 

while driving the two-wheeler. It reduces or escapes the 

human lives from many road accidents. To reduce these 

kinds of loss of human lives from accidents, we tend to 

propose a system which is designed to implement not only a 

smart helmet but also a featured smart bike. A smart helmet 

is a type of protective headgear for the rider which makes 

bike driving safer than before. It protects the life of the rider 

by using various advanced features like alcohol detection, 

accident identification, location tracking, and sending live 

notification and to use it as a hands free device.  

II. LITERATURE REVIEW 

A. IOT Based Safety Helmet with Datalog System 

The paper presents a design of safety system which ensures 

that the rider is wearing the helmet properly or not. It traces 

the bike while the complete journey details are recorded on 

the server. The system records the helmet status, speed of 

the vehicle, accident status and the location of the vehicle all 

through the time the vehicle ignition starts. There are 

various sensors used in this system such as accelerometer 

sensor for tilt angle measurement, Hall-effect sensor for 

speed measurement, GPS module for location pointer. All 

the data collected through these sensors are sent to the 

microcontroller which keeps sending the data to the server 

through the internet connection provided.  

B. Accident Location Reporting System Using GPS and 

GSM 

The paper implies a system which gives a solution for 

reporting the location of accident when occurred. 

Accelerometer sensor can be used in car security system to 

sense vibrations in vehicle. GPS is used to give the details 

about the location of vehicle, so dangerous driving can be 

detected. When accident occurs, accelerometer will detect 

signal and will send signal to AVR controller, 

microcontroller will enable airbag to blow and message with 

accident location is sent to pre-programmed numbers. 

C. Real Time Wireless System for Vehicle Safety and 

Vehicle to Vehicle Communication 

The system aims to design a suitable product for automobile 

purposes using ZigBee protocols. The problems of traffic 

congestion can be solved by developing a communication 

unit within the system to interact with other vehicles in 

order to clear the lanes. It communicates with the vehicle in 

its surrounding with the help of its location to indicate their 

proximity. When these vehicles are very close in proximity 

the drivers are cautioned with the help of a message. In this 

way the drivers can communicate with each other and act 

according to the situation. 

D. Alcohol Detection System for Ensuring Safety of People 

While Driving 

This paper has a solution for controlling the severity of road 

accidents by developing an electronic system that efficiently 

checks drunken driving. It uses alcohol sensor which can 

identify the consumption of alcohol by driver while driving 

a bike or car or any other vehicle. It consists of advanced 

sensor techniques. And also it has wireless communications 

which are included in the project to make it a good one. The 

system efficiently checks the driver if he consume alcohol 

while driving or not. By this system a safe bike journey is 

possible which would decrease the rate of accidents and also 

reduce the rate of drunken driving. 

E. Ignition System of Two-Wheeler Using IR Sensor and 

Micro Controller 

People get injured or might be dead in road accidents due to 

one of the main reason being not wearing the helmet. So as 

to overcome this problem, an intelligent automobile system 

is proposed. The system uses infra-red (IR) sensor for 

identifying whether the rider is wearing the helmet or not. It 

also uses a microcontroller unit to manage the ignition 

system of the bike with the help of IR sensor outcome. The 

proposed system is designed mainly for the motorcyclist 

safety by which it is assured to decrease the risk of death 

during accidents. 
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III. MATERIALS REQUIRED 

The required components include the following: 

− Limit switch 

− Gas sensor 

− RF transmitter 

− RF receiver 

− Arduino ATMEGA 328 MC 

− Vibration sensor 

− GPS 

− GSM 

− Relay 

− LCD display 

− Battery 

− Coding language : Embedded C 

− Tool used  : Arduino IDE 

IV. METHOD USED 

The following are the modules of the project along with the 

way they are implemented and that is planned with respect 

to the proposed system, while overcoming existing system 

and also providing the support for the future enhancement 

system. There are totally three modules used in our project 

which is listed below. Each module has specific usage in the 

project and is description is given below followed by the list 

of modules. 

1) Detection of rider’s helmet and alcohol detection 

2) RF wave transmission and ignition of bike 

3) Accident detection and notification 

A. Detection of Rider’s Helmet and Alcohol Detection 

In this module, the limit switch is placed inside the helmet 

which gets pressed when the rider wears helmet and actuates 

the system. If the helmet is not worn, the switch is not 

pressed and the bike will not start. The MQ-303A is a tin 

dioxide semiconductor gas sensor which is highly sensitive 

to alcohol with quick response. This model is suitable for 

alcohol detection such as portable breath alcohol checker or 

ignition locking system in automobiles. The RF Transmitter 

transmit the status of Limit Switch and Gas Sensor to the RF 

Receiver. 

 
Fig. 1:  Detection of rider’s helmet 

B. RF Wave Transmission and Ignition Of Bike 

The RF module, as the name suggests, operates at Radio 

Frequency. The corresponding frequency range varies 

between 30 kHz & 300 GHz. RF signals can travel even 

when there is an obstruction between transmitter & receiver. 

This RF module comprises of an RF Transmitter and an RF 

Receiver. An RF transmitter receives serial data and 

transmits it wirelessly through RF to its antenna connected 

at pin4. The transmission occurs at the rate of 1Kbps - 

10Kbps.The transmitted data is received by an RF receiver 

operating at the same frequency as that of the transmitter. 

The RF module is often used along with a pair of 

encoder/decoder. The encoder is used for encoding parallel 

data for transmission feed while reception is decoded by a 

decoder. The bike will start only if rider wear the helmet and 

didn’t consume any alcohol. 

 
Fig. 2: RF wave transmission and ignition of bike 

C. Accident Detection and Notification 

In this module, the vibration sensor is used to detect 

accident which is placed in a bike. if vibration sensor detect 

the accident then the GSM (Global System for Mobile 

Communication) will send SMS and make call to the 

previously stored contacts and the GPS (Global Positioning 

System) is used to give the exact location of accident place. 

 
Fig. 3: Accident detection and notification 

V. ARCHITECTURE DIAGRAM 

The smart helmet system comprises of an intelligent 

architecture by which it provides human safety. Rather than 

the existing system the proposed system consists of two 

sections by which the featured smart bike along with smart 

helmet is achieved.   
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The architecture of the proposed system consists 

two sections such as follows: 

1) Helmet section 

2) Bike section 

A. Helmet Section 

 
Fig. 4: Block diagram of helmet section 

B. Bike Section 

 
Fig. 5: Block diagram of bike section 

VI. ANALYSIS 

The implementation of this project is very simple in existing 

bikes as well as in newly manufacturing bikes because, the 

hardware is very easy to install and configure. This system 

is built for the safety and protect the human lives from bike 

accidents. It strictly ensures the people to wear helmet 

without fail. Drunken driving can be prevented. An 

awareness could be promoted to all kind of people. The 

government rules and regulations may be satisfied by this 

project. Considerably a nation with smart technology and 

people can be achieved. 

VII. RESULT 

The result of our proposed project is taken as snapshot. The 

implementation of our project is very simple because those 

equipment’s are all easy to install and configure. The 

equipment to be installed in various sections are as follows. 

A. In Helmet Section: 

 
Fig. 6: Helmet section 

B. In bike section:  

 
Fig. 7: Bike section 

VIII. CONCLUSION 

The proposed system is successfully designed, implemented 

and tested. This smart helmet system helps the human 

society from loss of lives through bike accidents. It probably 

makes the bike switch ON only when if it ensures that the 

rider has worn the helmet and also he is alcohol free. The 

system can instantly detect if any accident occurs and report 

the location immediately to registered contacts via SMS and 

call alert. Moreover in future, the system can include a face 

recognition module or any authentication module for 

providing bike security. Also this project can be installed at 

traffic control office or any organization who can manage all 

the moves of driver. Thus, this system can be a very useful 

concept for human safety. 
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