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Abstract-A major portion of the fatalities occur because the person was either not wearing a helmet, or his accident was not reported 

in time, and he could not be saved because of the delayed admittance to a hospital, or because he was riding while drunk.  Researches 

depicts that wearing the helmet can prevent fatal injuries by 75%.The main purpose of this helmet is to provide safety for the rider. 

This can be implemented by using advanced features like alcohol detection, accident identification, location tracking, use as a hands 

free device, fall detection. This makes it not only a smart helmet but also a feature of a smart bike. It is compulsory to wear the 

helmet, without which the ignition switch cannot turn ON. For this purpose, we  use  onboard  sensors – flex sensor and breath-

analyzer and IR sensor. GPS and GSM technology which sends the message to the hospital as well as a family member with the 

current location at the time of an accident. Ultimately, the project is focused on safety of bikers. The RFID reader on the bike will 

have will have at most 10 registered users, so that the family members or his/her friends can also ride the bike. 

I. INTRODUCTION 

The automotive industry around the world has shown tremendous increase in its production over the recent 

years. Millions of vehicles are being produced annually. However, unfortunately, it also involves 

innumerable accidents and subsequent loss of lives. When a bicycle crash involving a motor vehicle results 

in injuries, there is a common misconception that it is the cyclist who is probably to blame. However, 

statistics show motorists are more often at-fault.Other factors that often play a role in Boston bike 

accidents are: 

 Distraction with electronics/ phone 

 Not paying attention 

 Speeding 

 Aggressive behavior 

 Construction zone 

The city further ascertained that 60 percent of all bicycle accidents occurred at street intersections. 

Bicyclists can protect themselves by: 

 Obeying all traffic laws 

 Remaining alert 

 Wearing a helmet and other protective gear 

 Securing adequate amounts of uninsured and underinsured motorist coverage 
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The first step is to identify whether the helmet is worn or not. If helmet is worn then ignition will start 

otherwise it remains off. For this, Flex Sensing Sensor (FSR) sensor is used. The second step is alcohol 

detection. Alcohol sensor is used as breathanalyzer which detects the presence of alcohol in rider’s breath 

and if it exceeds permissible limit ignition cannot start. It will send message to the number saying that 

“Rider is drunk and is trying to ride the bike”. MQ-3 sensor is used for this purpose. When these two 

conditions are satisfied then only ignition starts. The third main issue is accident and late medical help. If 

the rider has met with an accident, he may not receive medical help instantly, which is one of the main 

reasons for death. Every second people dies due to delay in medical help, or in the case where the place of 

accident is unmanned. In fall detection, we place vibration sensor  in the bike unit. By this mechanism 

accidents can be detected. The aim of this project is to make à protection system in a helmet for the safety 

of bike rider. The smart helmet that is made is fitted with different sensors responsible for detection. There 

are two main units in this project. Each unit uses a Atmega 328P. Signal transmission between the helmet 

unit and bike unit is done using a NRF24L01 module. 

II. EXISTINGSYSTEM 

In the existing system, the sensors are used such as IR sensor, load sensor, vibration sensor and gas sensor, 

mems. The gas sensor detects the measure of liquor consists in the breath of a person wearing the 

helmet.The Alcohol recognition sensors connected with the helmet in distinguish the Alcohol detection. 

MEMS based handle bar control of the vehicle. The Vibration sensor is used to detect any accident. Load 

checking to recognize the load of the vehicle and alongside the sensor to locate the quantity of individuals 

travelling in the bike. These parameters are used to keep away from accidents in bike. 

3.1 USER/DRIVER 

If the User/Driver needs to communicate with the server and maintain a strategic distance from the 

accident, they need to make a record with the server. To make a record with the server, the client needs to 

give their details like username, secret phrase, date of birth, phone number, and other vehicle data. This 

data is put away in the server for future reason. 

 

 

 

 

Fig 1 Block Diagram 

 

3.2 SERVER 

A server is a PC program hurrying to serve all the requests of different programs of the "customers". 

Along with this, the It is already mentioned that the project is divided into two units namely helmet and 
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bike. In helmet unit, also called the transmitter unit the force sensing resistor is placed on inside upper part 

of the helmet where actually head will touch with sensor surface. And alcohol sensor is placed on in front 

of rider’s mouth so that it can sense easily. Solar panels are mounted on upper side of helmet which is in 

direct sunlight. And the battery and regular circuits were fixed inside the helmet. Secondary controller and 

RF transmitter circuit were also placed inside the helmet. Antenna is located outside the helmet. 

The receiver unit is placed in the bike. The RF receiver accepts all the data from the helmet (i.e 

transmitter) unit. Depending on the conditions, if true, the ignition starts and bike moves. The GSM can 

continuously send the location information of the bike. If any accident occurs, the vibration sensor gets 

activated and sends the location information to the registered mobile number. 

3.3 WORKING 

The first step of project is it initializes all the port and next step is accident detection using accelerometer. 

If No accident occurs, then it will go to third step. Third step is listening to RF module continuously for 

Data and interprets data using if conditions. Fourth step is to check weather helmet is wear or not. If 

Helmet is not wore then display Message “Please wear the helmet” will be displayed. Next step is to check 

the condition of drunk, if rider is drunk, display message "You are Drunk" and then send the message to 

stored number with location, and ask for the password.If password is correct then bike will start. If 

accident is detected in sixth step, then it will stop everything and send a message with location. 

3.4 DESIGN AND REALIZATIONS 

A smart helmet is designed using Arduino with transmitter If alcohol concentration is present in 

human breath, then it displays the message on LCD and it sends the SMS to register no. with their current 

location. (shown in Figure 8). If accident occurs and bike falls, then it displays the message on LCD and 

sends an SMS to the registered numbered with the current geographical location. 

III. PROPOSED SYSTEM 

The first step is to identify whether the helmet is worn or not. If helmet is worn then ignition will 

start otherwise it remains off. For this, Flex Sensing Sensor (FSR) sensor is used. The second step is 

alcohol detection. Alcohol sensor is used as breath analyzer which detects the presence of alcohol in 

rider’s breath and if it exceeds permissible limit ignition cannot start. It will send message to the number 

saying that “Rider is drunk and is trying to ride the bike”. MQ-3 sensor is used for this purpose. When 

these two conditions are satisfied then only ignition starts. The third main issue is accident and late 

medical help. If the rider has met with an accident, he may not receive medical help instantly, which is one 

of the main reasons for death. Every second people dies due to delay in medical help, or in the case where 

the place of accident is unmanned. In fall detection, we place vibration sensor  in the bike unit. By this 

mechanism accidents can be detected. The aim of this project is to make à protection system in a helmet 

for the safety of bike rider. The smart helmet that is made is fitted with different sensors responsible for 

detection. There are two main units in this project. Each unit uses a Atmega 328P. Signal transmission 

between the helmet unit and bike unit is done using a NRF24L01 module. 
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4.1 ARDUINO UNO 

Arduino Unois a microcontroller board based on 8-bitATmega328P microcontroller. Along with 

ATmega328P, it consists other components such as crystal oscillator, serial communication, voltage 

regulator, etc. to support the microcontroller. Arduino Uno has 14 digital input/output pins (out of which 6 

can be used as PWM outputs), 6 analog input pins, a USB connection, A Power barrel jack, an ICSP 

header and a reset button. 

 

Fig 2 Arduino Uno 

4.2 FLEX SENSOR 

A flex sensor is a kind of sensor which is used to measure the amount of defection otherwise bending. The 

designing of this sensor can be done by using materials like plastic and carbon. The carbon surface is 

arranged on a plastic strip as this strip is turned aside then the sensor’s resistance will be changed. Thus, it 

is also named a bend sensor. As its varying resistance can be directly proportional to the quantity of turn 

thus it can also be employed like a goniometer. 

This sensor works on the bending strip principle which means whenever the strip is twisted then its 

resistance will be changed. This can be measured with the help of any controller. This sensor works 

similar to a variable resistance because when it twists then the resistance will be changed. The resistance 

change can depend on the linearity of the surface because the resistance will be dissimilar when it is 

level.When the sensor is twisted 450 then the resistance would be dissimilar. Similarly, when this senor is 

twisted to 900 then the resistance would be dissimilar. These three are the flex sensor’s bending 

conditions. 

 

 

 

Fig 3Flex-sensors 
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According to these three cases, the resistance will be normal in the first case, the resistance will be double 

as contrasted with the first case, and the resistance will be four-time when compared with the first case. So 

the resistance will be increased when the angle is increased. 

4.3 MQ-3 ALCOHOL SENSOR 

MQ-3 gas sensor shown in Figure 2 is used for identifying the alcohol content from breath. It can be 

positioned just in front of the mouth. The sensor responds to various molecules in alcohol and determines 

if the rider is drunk. The sensor also has a potentiometer to adjust the concentration of gases. We calibrate 

the detector for 0.4mg/L of alcohol concentration in air and use a resistance of 200 KΩ. It has a 4 pins 

namely GND, VCC, A out and D out. The sensor supports both analog and digital outputs. Here we use 

digital output of this sensor. 

 

 

 

Fig 4 MQ3 Alcohol Sensor 

4.4 NRF24L01 

The NRF24L01 is a wireless transceiver module, meaning each module can both send as well as receive 

data. They operate in the frequency of 2.4GHz, which falls under the ISM band and hence it is legal to use 

in almost all countries for engineering applications. distance of 100 meters (200 feet) which makes it a 

great The modules when operated efficiently can cover a choice for all wireless remote-controlled projects. 

The module operates at 3.3V hence can be easily used with 3.2V systems or 5V systems. Each module has 

an address range of 125 and each module can communicate with 6 other modules hence it is possible to 

have multiple wireless  

units communicating with each other in a particular area. Hence mesh networks or other types of networks 

are possible using this module. So if you are looking for a wireless module with the above properties then 

this module would be an ideal choice for you. 

 

Fig 5 NRF24L01 Wireless RF 

4.5 VIBRATION SENSOR  
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This module features an adjustable potentiometer, a vibration sensor, and a LM393 comparator chip to 

give an adjustable digital output based on the amount of vibration. The potentiometer can be adjusted to 

both increase and decrease the sensitivity to the desired amount. The module outputs a logic level high 

(VCC) when it is triggered and a low (GND) there is an onboard LED that turns on when the module is 

triggered.  

 
Fig 6 Vibration sensor 

4.6 IR SENSOR 

IR detectors are little microchips with a photocell that are tuned to listen to infrared light. They are 

almost always used for remote control detection every TV and DVD player has one of these in the 

front to listen for the IR signal from the clicker. Inside the remote control is a matching IR LED, 

which emits IR pulses to tell the TV to turn on, off or change channels. IR light is not visible to the 

human eye. 

 

 

 

Fig 7 IR Sensor 

4.7GSM and GPS 

Global System for Mobile Communication (GSM) and Global Positioning System (GPS) based vehicle 

location and tracking system  provided  effective,  real  time  vehicle  location, mapping and reporting  this  

information value  and  add  by improving  this  level  of  service  provided.  The  GPS  based vehicle  

tracking  system  is  designed to  find  out  the exact location  of  any  vehicle  and  intimate  the  position  

to  the concerned  authority  about  through  an  SMS.  The  system includes  a GPS  modem  that  it 

retrieves  the  location  of  a vehicle  in  terms of  its  longitude and  latitude.  The system uses geographic 

position and time information from the GPS. The  system  has an  onboard module  that it  resides in  the 

vehicle to be tracked and a based station that monitors data from the various vehicles. The onboard module 

consists of GPS receiver, a GSM modem.This hardware is fitted on to the vehicle in  such a manner that it 

was not visible to  anyone. That system sends the location data to the monitoring unit continuously  

therefore  it  is  used  as  a  covert  unit.  The location data from tracking system uses to find the location 

and  to  give the  information to  police  when the  vehicle  is stolen. This gives an edge over other pieces 
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of technology for the same purpose. The system automatically sends a return reply to that particular 

mobile indicating the position of the vehicle in terms of latitude and longitude when a request by user is  

sent  to the number  at the  modem. A  program has been developed that it is usedto locate the exact 

position of the vehicle and also to navigated track of the moving vehicle   on  Google  map.  The  system  

allows  to  track  the  target anytime  and  anywhere  in  any  weather  conditions.  This system is user 

friendly, easily installable,  easily  accessible and can be used for various other purpose.  II. System Block 

Diagram The  current  design  is  an  embedded  application.  It  is continuously monitor a moving vehicle 

and report the status of vehicle  on demand.  For doing an  Arduino is  interfaced serially to a GSM 

modem and GPS receiver. A GSM modem is used to  send latitude  and  longitude  of the  vehicle from  a 

remote place. The GPS modem gives the data i.e., the latitude and longitude indicating the position of the 

vehicle. The GPS modem gives many parameters as the output, but only the National Marine Electronics 

Association NMEA data coming out is read and displayed on  to  the  LCD.  The same data is sent  to  the 

mobile  at  the other  end  from the  place  of the vehicle’s position is demanded. An EEPROM is used to 

store the data received by GPS receiver. That is used for detecting coordinates of the vehicle, GSM 

module is used for sending the coordinates to user by SMS. And an optional 16x2 LCD is also used for 

displaying status messages or coordinates. It has used GPS module GY-NEO6MV2  and GSM module 

SIM 900A.The hardware interfaces  to microcontroller  are LCD display, GSM modem and GPS receiver. 

In order to interface GSM modem  and  GPS  receiver to  the controller,  a MUX is used. The system 

automatically sends a return reply to thatparticular  mobile  indicating  the  position of  the  vehicle in 

terms of latitude  and  longitude when a request  by  user is sent  to  the  number  at  the  modem.  A  

program  has  been developed that it is used to locate the exact position of the vehicle and also true 

navigated track of the moving vehicle on Google map 

4.8 BLOCK DIAGRAM 

HELMET UNIT 

 

 

 

 

Fig 8 Helmet Unit 

The ignition of the bike starts when it satisfies the condition of wearing helmet and not consuming alcohol. 

The flex sensor is used to detect the presence of object that is fixed in the belt of the Helmet and it also 

checks for the detection of alcohol bythe breathe analyzer of the driverAn IR sensor can  measure the heat 

of an object as well as detects the motion.When the conditions failed to meet they send a alert message 

using NRF24L01 wireless module to the board. 

The bike unit also consists of wireless module that is used to send and receive the signals and message 

from the helmet unit. The vibration sensor is used to detect the occurance of the accident and it is detected 
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and sended the alert message using GPS and GSM module.Ultimately, the project is focused on safety of 

bikers. The RFID reader on the bike will have will have at most 10 registered users, so that the family 

members or his/her friends can also ride the bike. 

IV. RESULT 

The helmet unit receives the supply from internal source. The first stage of helmet unit checks whether 

the head is touch with helmet or not. If it touches with head,it enables the alcoholic sensor to check the 

alcohol consumption of a person. Based on the Ethane content in the breathe,the alcoholic sensor detects 

the drunken person. If a person is drunken,the encoder will not send signal to the decoder. It will 

automatically lock the ignition system. 

 

 

 

 

 

 

Fig 09 Simulation Output 

the bike unit construction. If the decoder receives the signal from helmet unit,it will move on to a security 

system. If rider enter an encrypted password, it enables the ignition system through relay.Otherwise, it 

locks the ignition system. If any accidents occures, the vibration sensor senses the vibration value[9]. If it 

reaches the threshold value, it will sends a signal to microcontroller and GSM. The SMS will sent to a 

registered mobile number through GSM[10]. The accident location will sent to a registered mobile number 

through GPS based on latitude and longitude value. 

 

 

Fig 11 Bike Unit output 

V. CONCLUSION 

The designed Smart helmet ensures the safety of the rider by making it necessary to wear helmet, and also 

ensures that the rider hasn’t consumed alcohol more than the permissible limit. If any of these prime safety 
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rules are violated, the proposed system will prevent the biker from starting the bike. The system also helps 

in efficient handling of the aftermath of accidents by sending a SMS with the location of the biker to the 

police station. This ensures that the victims get proper and prompt medical attention, if he/she met with an 

accident.Flex Sensing Sensor sensor is used. The second step is alcohol detection. Alcohol sensor is used 

as breath analyzer which detects the presence of alcohol in rider’s breath and if it exceeds permissible limit 

ignition cannot start. It will send message to the number saying that “Rider is drunk and is trying to ride 

the bike”. MQ-3 sensor is used for this purpose. When these two conditions are satisfied then only ignition 

starts. The third main issue is accident and late medical help. If the rider has met with an accident, he may 

not receive medical help instantly, which is one of the main reasons for death. Every second people dies 

due to delay in medical help, or in the case where the place of accident is unmanned. In fall detection, we 

place vibration sensor  in the bike unit. By this mechanism accidents can be detected. The aim of this 

project is to make à protection system in a helmet for the safety of bike rider. The smart helmet that is 

made is fitted with different sensors responsible for detection. 
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