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Abstract- In India, common man uses motor cycles as affordable vehicle for travelling. As per the Indian Population the 
ratio of middle class people is more. The ratio of accidents occurs due to motor cycle are more as compared to other 
vehicles. These accidents happens due to many reasons like high speed of the bike, drunk and drive cases and last because of 
not wearing helmets during driving. The solution to these problems is smart helmet. The main objective of this work is to 
develop smart helmet to provide safety of these people. The helmet is mandatory to wear to start ignition of bike. Smart 
helmet is protective headgear use by biker to make driving safe. This System has two modules, bike module and helmet 
module. Helmet module which will help to detect helmet is wear or not and drunken biker. The bike will start only when 
helmet is wear by non drunken rider. The novel of this smart helmet includes GSM, GPS and vibrations to detect accident. 
As GPS is connected to helmet the location of rider is send to relatives via GSM when rider caught in accident. 
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I. INTRODUCTION 
 
As pert the global report of WHO (World Health 
Organisation’s) on road safety, India has the highest 
number of road accidents in the world and has 
overtaken China in the process. Out of all these 
accidents 98.6% of bikers died due to major injuries 
to brain. If we look on accidents statics in India for 
last 5 year, we realised that there were one death in 
every 4 minutes due to road accident and drunken 
driving is also major cause of accident. To reduce the 
deaths due to accident government comes with ‘no 
helmet no petrol’ act but public goes against with this 
act and after sometimes this act was vanished. Traffic 
police are also unable to cover all the roads. So, we 
proposed smart helmet as a solution of this problem. 
The system includes helmet which is mandatory to 
start the ignition of bike. The drunken driving is 
another main cause of accident. This system also has 
a solution for this. This provides locking of ignition 
of bike when drunken driver try to start the bike. 
There is some existing safety system for cars like 
airbags this project is all about the riders’ safety. 
WHO revealed that drunk driving, speeding, and low 
use of helmets, seat belts are the main contributing 
factors of accident [3]. Basic idea for developing this 
system came from ‘Alcohol Detection using Smart 
Helmet System’. This system developed to detect 
drunken driver. It uses microcontroller for controlling 
purpose and RF communication to communicate 
between bike and helmet [1]. Arduino board is tool 
that is easy to interface with sensor [2].  
 
II. TECHNICAL STUDY 
 
1. Arduino UNO: 
Arduino is an open source tool that can easily 
interface or control of physical world. It has a 

microcontroller Atmega328 and 14 pins for digital 
input and output. It has microcontroller AT mega 328 
which is programmed by language C or C++ or 
embedded c. Arduino provides Intended 
Development environment based on processing 
language. This open source IDE available free on 
internet. We can give power supply through adapter 
or by connecting USB cable to PC. 
2. FSR (Force Sensing Resistor): 
 FSR stands for Force Sensing Resistor. FSR is 
placed inside the helmet. FSR will helps to detect 
helmet is on biker’s head. FSR is nothing but robust 
polymer thick film device. FSR resistance decreases 
when force applied to surface. For simple f-v 
conversion, the following equation (1) is used to 
describe output voltage.  

Vout=RM/RM+RFSR              ..... (1) 
 
Output voltage increases with increasing force. Rm is 
measuring resistor. To maximize the desired 
sensitivity range of FSR, Rm is chose. The FSR is 
non polarized because it is an resistance [5][6]. 
3. Alcohol Detection sensor:  
Alcohol detection sensor is MQ 3. This sensor is used 
to identify drunken rider. MQ3 gas sensor has 
sensitivity to alcohol. Sensitivity Material used in 
sensor is SnO2. In clean air it has lower conductivity 
and it gets increase when alcohol gas exists. It detects 
presence of alcohol gas at concentration of 0.5 m g/l 
to 10 m g/l. MQ3 support for both Analog and Digital 
signal. It has 4 pins Ground (GND), Supply (VCC), 
Analog Out (Aout) and Digital Out (Dout). 
4. Vibration Sensor:  
Vibration sensor is used to detect whether biker is in 
safe condition or have been caught in the accident. 
Because of high sensitivity of vibration sensor it is 
used as vibration switch when module did not reach 
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to threshold shock. Output port (D0) gets high level 
and when external vibration strength exceeds 
threshold. Vibration sensor having 3 pin namely 
ground (GND), Supply (VCC) and output (out).  
5. GSM Model:  
A GSM is stands for global system for mobile. It is 
standard mobile communication and is in the form of 
voice messages or text messages .GSM modem 
basically connected with different types of outputs 
taken from the board like TTL or RS232. If wearer of 
the proposed helmet caught in any kind of accident, 
then GSM module will send the emergency message 
to contacts which have been already fed to the system 
and listed as emergency contacts. This module works 
on serial communication.  
6. GPS:  
Global positioning system (GPS) is global navigation 
system used to show current location of any device 
which has GPS module in it. The respective location 
is given in the terms of longitude and latitude. The 
GPS module is connected to the helmet module. In 
some accident cases, distance between rider and bike 
is far. Using this module we can able to find location 
of bicker if ever found him or her in any kind of 
jeopardy. 
7. RF Tx and Rx model:  
The RF module is used to communicate helmet 
module with bike unit. RF module is device which is 
use to transmit and receive radio waves. The RF 
module operates at Radio Frequency. The frequency 
range varies between 30 kHz & 300 GHz. Frequency 
refers to rate of oscillations .RF system, contains 
digital data represented as variations in the amplitude 
of carrier wave. This type of modulation is known as 
Amplitude Shift Keying (ASK). Firstly, RF 
transmission is more strong and reliable than IR 
transmission. Another, signals through RF can travel 
through larger distances making it suitable for long 
range applications. Also, RF signals can travel even 
when there is an obstruction between transmitters 
while IR mostly operates in line-of-sight mode. This 
RF module is combination of an RF Transmitter and 
an RF Receiver. The transmitter /receiver (Tx/Rx) 
pair operates at some frequency. An RF transmitter 
receives serial data and wirelessly transmits it 
through antenna. The transmission occurs at the rate 
of 1Kbps - 10Kbps.The transmitted data is received 
by an RF receiver as that of the same frequency.  
 
III. BLOCK DIAGRAM 
 
Helmet module: 

 
Fig.1.Helmet Module 

Bike module: 

 
Fig.2.Bike  Module 

 
The proposed system is divided into two parts i.e. 
1.helmet unit and 2.bike unit. The force sensing 
resistor, alcohol detection and vibration sensor are 
connected as input to helmet module. As the values of 
FSR and alcohol sensor exceeds, bike ignition will 
not start. After this it will check the vibration if the 
vibrations exceed it will send the GPS location via 
SMS to the relatives. GSM module and bike ignition 
are the output of the bike module. Both the units 
required power supply for Arduino and Liquid crystal 
display to display contents. 
 
IV. FLOWCHART REPRESENTATION 
 

 
Fig.3.Flowchart for Igintion of Bike 

 
Steps involved in helmet system are as follows: 
Step I:firstlyit will Initialize the all ports of circuits 
and display the project name. 
Step II: Then initialize the RF communication 
module. 
Step III: After that check whether helmet is wearing 
and whether biker is drunken or not. 
Step IV: Both these signals get transmitted from 
helmet module and get received at the bike module 
with help of RF module.  



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 
Volume-6, Issue-8, Aug.-2018, http://iraj.in 

Smart Helmet: For Driver Safety 
 

67 

StepV: When both valid signals get received then 
only bike ignition allow to start.  
StepVI: Another part of the system gets initialize 
when vibration sensor exceeds above limit.  
StepVII: GPS gets initialize and capture the current 
location of biker. This current location of biker will 
send through SMS with the help of GSM module. 
The recipient of SMS will be relatives 
 

 
Fig.4.Flowchart for Accident Detection 

 
V. PROTOTYPE OF PROPOSED SYSTEM and 
SIMULATION 
 
Fig 5 shows the simulation of helmet module on the 
proteus.when touch sensor is high and alcohol sensor 
is low then some  message is going to be display on 
liquid crystal display.Fig 5 shows arduino uno 
module connected to the two sensors which are touch 
sensor and mq 3 sensor.  Active latch is connected to 
the sensors for  changing the input level to the 
sensors.1 on active latch shows that touch sensor is 
active.and 0 on other active latch shows that alcohol 
is not detected on MQ3 module.As this input are 
valid to the system hence it display lets go on LCD. 
 

 
Fig.5.Helmet Module Simulation 

In fig.7 three sensors Alcohol MQ-3, Vibration 
Sensors & FSR sensors are connected to the arduino 
uno module. Our normal breathing shows value 
always less than 300 analog reading values. We 
observed that if vibration of bike on normal road is 
less than that of on speed breaker; it is up to 500 
analog reading. So we decided to set limit of 
vibrations to be greater than 1000 to detect an 
accident. 

 
Fig.6.Circuit Connection 

 
Firstly we have set the thresholds values for Alcohol 
& FSR sensor. If the value of Alcohol sensor less 
than 300 & the FSR reading is greater than 500 then 
only the ignition of bike will start. This is shown on 
Arduino Com output window “helmet is properly 
give the breathing test”. After this it will check the 
vibrations of bike. Now if vibrations exceeds than 
10000 then system will send location of person via 
SMS to the relatives. Fig 7 shows the output of the 
helmet module result.Fsr is less than 500 then it 
continuously display “plz wear helmet”on th com 
port. Fig 8 shows the location of sensors on helmet.  

 
Fig.7..Helmet Module  Result 

 
Fig.8..Helmet Module View 
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VI. FUTURE SCOPE 
 
The proposed system involved drunken driver and 
accident detection. Parameter use for accident 
detection is vibration we can also add accelerometer 
for this purpose. As we know accelerometer sensor 
having three axis x, y and z. These axes are having 
some values for normal bike. We can also detect 
accident occur if the values of these axis changes. We 
can also involve an eye blink sensor for sleep 
detection as like some car. If eye blinks more than 
normal one then it will warn the biker to stop the 
bike. Also we can add the ultrasonic sensor to 
measure the distance between bike and vehicle 
behind the bike. 
 
CONCLUSION 
 
Helmets are easily available in the market and these 
are very cost effective. The outcomes of this project 
are ignition of bike will start after the helmet is worn 
by non drunken rider. The vibration sensor which is 
connected to the helmet helps to detect accident and 
exact location of the biker is capture by the GPS 
module. This will help to reduce the main reasons of 
accidents and the deaths due to accidents. Arduino is 
best to control the all sensors outputs. Wireless 
transmission will helps to communicate between two 
modules. 

REFERENCES 
 

[1] Sudharsana Vijayan , Vineed T Govind  ‘alcohol detection 
using smart helmet system’, ISSN: 0976-1353 Volume 8 
Issue 1 –APRIL 2014.  

[2]  Lio Louis, ‘working principle of Arduino and using it as 
tool for study and research’ International Journal of 
Control, Automation, Communication and Systems 
(IJCACS), Vol.1, No.2, April 2016. 

[3] http://www.dw.com/en/india-has-the-highest-number-of-
road-accidents-in-the-world/a-5519345 

[4] https://www.sparkfun.com/datasheets/Sensors/Pressur 
e/fsrguide.pdf 

[5] http://www.interlinkelectronics.com/FSR402.php 
[6] https://www.sparkfun.com/datasheets/Sensors/MQ-3.pdf 
[7] Mohd Khairul Afiq Mohd Rasli, Nina Korlina Madzhi, 

Juliana Johari, ‘Smart Helmet with Sensors for Accident 
Prevention’ International Conference on Electrical, 
Electronics and System Engineering 2013. 

[8] Peden M et al, eds. ‘World report on road traffic injury 
prevention. ’ Geneva: World Health Organization, 2004 . 

[9] ‘Alcohol sensor and Automatic control system for bike’, 
Volume 2, Issue ICRAET12, May 2012, ISSN Online: 
2277-2677. 

[10] J. White, C. Thompson, H. Turner, B. Dougherty, and D. 
C. Schmidt, “WreckWatch: Automatic Traffic Accident 
Detection and Notification with Smartphones,” Mob. 
Netw. Appl., vol. 16, no. 3, pp. 285–303, Jun. 2011.  

[11] World Health Organisation, "Global status report on road 
safety 2015", 2015.  

[12] Nitin Agarwal1, Anshul Kumar Singh2, Pushpendra 
Pratap Singh3, Rajesh Sahani4, ‘‘SMART HELMET”, 
International Research Journal of Engineering and 
Technology (IRJET), e-ISSN: 2395 -0056 Volume: 02 
Issue: 02 | May-2015 www.irjet.net p-ISSN: 2395-0072. 

 
 
 
 
 
 
 
 
 
 
 

 
 

 


