
FLEXI HELMET FOR BIKE AUTHENTICATION AND 

ACCIDENT PREVENTION 
1Ms.M.Nivetha Kumari, 2Ms.F.Anishya, 3Ms.S.Kiruthiga, 4Mrs.P.Hemalatha, 

5Mr.S.Giridharan 

Assistant Professor, Dept of Information Technology 
1nive24it@gmail.com, 2anishyacse17@gmail.com, 3cskirthi946@gmail.com, 

4hemadec4@gmail.com, 5mailtoogiri@gmail.com 

IFET College of Engineering. 

Abstract - In India, still most of the people prefer bike riding compared to other form of vehicles due to 

its simplicity and low cost. Other important problem with bikers is that most of the time people don’t like 

to wear helmets which could be fatal when accident happens.  Our solution is to design a system that will 

be embedded in a bike helmet and would intelligently warn the rider when a road hazard is ahead by 

analyzing the sounds. The helmet would also communicate with the bike to warn the rider if he is not 

wearing it. The helmet can play the GPS Location, music and during traffic it can adaptively adjust the 

volume of the speakers as a safety measure. It intimates the location information using GPS. This helmet 

warns the rider if he is having distracted state of mind or drunken and it also prevent accidents and makes 

the rider drive safely. An automatic accident detection system is necessary to save precious human life by 

notifying the accident to the emergency service with the accident location. The breath alcohol sensitizer in 

the Flexi Helmet helps to identify and prevents him/her from drunken driving and thus reduces accidents. 

Also the Flexi Helmet is provided with authentication to avoid thefts. 
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1. INTRODUCTION 

The rate of two wheelers in India is rising 20 times the rate of human population. In such scenario there 

is increase in fatalities,  if things do not change fast. The risk of death is 2.5 times more among riders not wearing 

a helmet compared with those wearing a helmet. To avoid accidents and to encourage people to wear helmet a 

project is to be introduced that includes.Flexi helmet with  features like hazard warning in road, wireless bike 

authentication and traffic adaptive location  playback. Researchers have focused on analyzing drowsy driving by 

measuring physiological changes such as, angle of head, eye blinking, head tilting rate, movement of head and 

facial expression. The situation of wake or sleep could be detected by these methods, but it does not hold good 

while the driver was wearing glasses. Preventing the rider from accident is better than saving him from accident. 

We can prevent the accidents to a certain extent. In case of accidents occurs, it is most important to save them in 

time. If emergency service could get information and location of accident, many lives could have been saved. An 

automatic accident detection system is necessary to save precious human life by notifying the accident to the 

emergency service with the accident location. We can make use of Global Positioning System (GPS) technology 

for the same. 

 

2. OBJECTIVE 

        The main objective of the project is to design a smart multitasking helmet to warn the drivers about the 

blind spots and notifies the accidents to the emergency services using GPS. It aims to identify and prevents 

him/her from drunken driving using alcohol sensitizer and to promote technology innovation to achieve bike 

authentication to avoid thefts. 
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     3. LITERATURE SURVEY 

The various surveys on the current systems are described as follows in this literature survey 

 

3.1 SMART HELMET WEAR FOR DRIVER SAFETY [3] 

In today’s world road accident is a major problem. Negligent of the driver is the major fact of such accident. 

There are many rules under the government for the motor drivers for vehicles but many of them disobey the 

Government rule. .We all know the helmet is best safekeeping appliance for driver safety, this system will satisfy 

the purpose of saving life. This system is consist of sensors like limit switch sensor, alcohol sensor, and 

accelerometer sensors. Limit switch sensor is used to check helmet is wearing or not, alcohol sensor is used to 

check alcohol presence in driver’s breath. If rider is wearing the helmet & not drunken then fuel system & ignition 

system is started. Accelerometer sensor to measure tilt position of helmet. 

Helmet side section is nothing but a transmitter. This transmitter section is consist of RF transmitter, sensors like 

limit switch sensor to check wearing the helmet or not, alcohol sensor to check the alcohol presences in drivers 

breath ,accelerometer sensor for check movement of helmet, all signal are send to encoder  through Arduino.  

 

3.2 SMART HELMET & INTELLIGENT BIKE SYSTEM [4] 

A smart helmet is a type of protective headgear used by the rider which makes bike driving safer than before. 

The smart helmet purpose is to provide safety for rider. This can be done using advance feature like alcohol 

detection, accident identification, location tracking, using as a hands free device and fall detection. A RF Module 

acts as wireless link between transmitter and receiver for communication. If rider has drunk automatically ignition 

switch is locked, and send message to their register number. So when accident occurs, it will send message by 

GSM to register numbers. It can use to receive call while driving. The distinctive utility of project is fall detection, 

if the bike rider fall from bike it will send message automatically. 

 

3.3 MICROCONTROLLER BASED SMART WEAR FOR DRIVER SAFETY [5] 

An accident is a unusual, unexpected and unintended external action which occurs in a particular time and 

place, with no deliberate cause but with marked effects. Carelessness of the driver is the major cause for accidents. 

The traffic authorities give a lot of instructions to the vehicle operators, but many of them do not follow the rules. 

Nowadays most of the countries are forcing the motor riders to wear the helmet and not to use the vehicles when 

the person is in drunken condition. But still the rules are being violated by the users. India has the largest number 

of road accidents in the world out of which 22.4% of victims are occupants of two wheelers, 30% of road accidents 

victims die at crash site, and 14% in ambulance and rest in hospital. Our proposal is to reduce the number of 

deaths which occur at crash site and on the way to the hospital due to delay in Emergency Trauma Care Services.  

Helmet Detection: The circuit in each helmet is designed in such a manner that the bike won’t start until the rider 

wears the helmet. This can be done with the help of an earlobe sensor which will detect the IR radiations 

transmitted from the human body to ensure that the helmet is worn by the rider.  

Alcohol Detection: This relatively low-cost and easy to build project detects the presence of alcohol of the people 

who are drunk and drive the vehicle. On sensing the alcohol, a signal will be sent to the controller and an alarm is 

activated.   

 

       3.4 HI-TECH HELMET AND ACCIDENTAL FREE TRANSPORTATION SYSTEM[6] 

             The work in the paper provides an excellent alternative to the existing Accidental avoidance techniques.   

These include Hi–tech helmet and an electronic system which can be applied in mechanical system as two wheelers 

to avoid accidents on roads by compulsion of wearing helmet. GPS and GSM technologies are used to find the 

present location of object and sent a SMS at accidental situation. Piezoelectric Crystal is enough to sense vibration 
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and provide the electric pulse to the Transmitter circuit. Accidental free electronic system works with the output 

of vibration sensors which can be used to sense the vibration when accident is occurred. In the controlling 

innovation of the whole framework is Raspberry Pi 3 and a WiFi module is likewise accommodated the manual 

controlling of the framework [7]. 

Our methodology consists of two modules. GPS and GSM module and Second is compulsion of wearing   helmet.   

      MODULE (I) 

          In this module GPS & GSM module are used with microcontroller and transmitter circuit. Piezo sensor is used to 

sense the vibration. Collision Piezo sensor sends the signal to the transmitter circuit, which is free to use and 

receiver circuit receives the signal then after sends to the microcontroller (PIC-Peripheral Interface Controller). 

Microcontroller sends signal to the GSM with the current location of the person in the form of coordinates. Now 

GSM sends the message to the feed mobile number as ambulance, police and family members. The coordinates 

with received message can be traced with the help of any smart application such as map coordinates and others.  

Transmitter circuit operates in the fixed range of frequency which is free to use. GPS used for continues monitoring 

of the location of biker. Inside the transmitter circuit, a transmitter used to transmit the signal sensed by the 

transducer for sensing vibrations, situated inside the helmet. 

      MODULE (II)  

This module is used to avoid accidents on road. This purpose fulfills by using a vibration sensor connected with 

transmitting circuit. Wearing helmet must be necessary for start the vehicle because of receiving circuit is 

connected with the relay and relay is connected between the battery and ignition system of vehicle. Thus when the 

person wears the helmet, Force sensing resistor sends the electric signal to the transmitting circuit and at the 

receiver end receiver circuit sends the signal to the relay. Then ignition system starts of vehicle. Thus biker must 

wear the helmet to start the ignition system of vehicle. 

 

     4.PROPOSED SYSTEM 

     The project consists of 6 parts: 

       Helmet Authentication: To ensure that the bike rider is wearing a helmet or not (Transmitter and Receiver). 

       Helmet Detection: To ensure that the bike rider has Helmet (using FSR Sensor). 

      Safety Zone Indication: To alert the bike rider if any vehicle comes too close using Ultra sonic Sensor. 

      Fall Detection: The vibrations due to static obstacles will be detected by accelerometer.  

      Response System: In the helmet in case of accident, to inform bike rider’s family about the accident using GPS 

& GSM module. 

      Traffic Adaptive Playback: audio announcement using adaptive location playback. 

 

 
Fig:1 System Architecture 
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5. METHODOLOGY 

5.1 Road Hazard Warning and accident intimation: 

 

 The helmet unit is capable of recording human speech using the built-in microphones and save it as audio 

files. 

 Process is started and stopped with a simple push button fitted on the helmet that turn on a microphone.  

 For example, if rider runs into a blind spot at an intersection or a pothole in the road, he can activate the 

microphone by pressing this button and then say "bad intersection" or "dangerous hole." 

 With GPS technology installed, the helmet will then detect when the rider is traveling near those same spots 

another day and turn on the recorded audio. 

 Of course the rider could also record anything that he/she is interested like favorite shops, food malls to 

remind him again. The recorded audio files will be available in the dashboard graphical display and the rider 

has the option to delete it at any time. 

 GPS receiver capability is used to monitor the speed of vehicle and it detects accident with the help of 

monitored speed and sends the time and time of the accident from the GPS data processed by a micro 

controller by using the Global System for Mobile Communication (GSM) network to alert the service Centre. 

Hence the rescue service can reach the spot and save valuable human life in time. 

5.2 Wireless Bike Authentication: 

 The helmet unit has capability of wireless communication so that a bicyclist would be warned when the bike 

is started without wearing a helmet. 

 The rider should bring the helmet within 10 cm of the dashboard for helmet presence authentication.  

 This can be done using RSSI measurement of the wireless data received. Although this is a simple 

authentication it could act like a object password and gives additional protection from vehicle theft. 

5.3 Traffic Adaptive MP3 Playback: 

 The dashboard will show the list of MP3 files stored in the memory card and will play the file that is selected 

by the rider.  

 When detecting important traffic sounds like a fire siren or horn sound it mutes music automatically and 

when there is no traffic sound the music volume will gradually raise. 

 Thus the helmet establishes communication between rider and the environment and creates a kind of virtual 

city or augmented reality city that is used to improve the rider comfort and safety. 

 

Fig 3: Block Diagram for Proposed System 
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The rider location is tracked using GPS modem. The generated voice records MP3 format files in a 2GB 

Micro  SD Memory card. The voice files ate decoded and played with the help of an MP3 Audio Codec Chip. 

The communication of helmet takes place with the bike unit IEEE 802.15.4 wireless network protocol. The 

bike unit  main user interface has a graphics LCD and a Keypads . The helmet has a built in microphone near 

the mouth to record voice and an external second microphone to monitor the traffic noise. The built in 

earphone/headphone is used for voice playback. The helmet unit and bike unit has LPC 1313, a 32-bit ARM 

Cortex M3 microcontroller from NxP semiconductors that controls everything from playing music on to 

recording voice commands and communicating with bike unit. In some works[9] explicate error-rate (ER) 

results of transmitter pre-processing (TP) aided coded multi-carrier (MC)-interleave-division-multiple-

access (IDMA) scheme for co-operative downlink (DL) communication is proposed to minimize the error 

rate. 

 

 

6. ADVANTAGE 
 

 Reduce the number of road accidents which are very frequent in a country like India where the traffic is very 

high. 

 Help to create awareness about the need to wear helmet during bike riding. 

 The system will ensure that the motorbike will not start unless the rider is wearing a helmet and has not 

consumed alcohol. 

 The system will also alert the bike rider if any obstacle comes closer while riding the bike. 

 GSM technology is used to inform the family members in case of an accident.  

 

7. CONCLUSION 

The project offers protection from inadequate roads and bad driving conditions that is common in countries 

like India. The device also allows the rider to record any spot of interest like their favorite shops, food malls 

to remind him on the road. Large on board memory to store voice files recorded. It has the ability to delete 

the previously recorded voice files at a later time which is useful when the hazard has been removed. Smart 

wireless bike authentication feature acts like a password which is also useful to protect the vehicle from theft. 

The above feature runs with the IEEE 802.15.4 protocol gives an opportunity to network with other bikes in 

future. 
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