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Abstract: This paper presents the smart helmet that ensures that the rider cannot start the bike without wearing it. This helmet 
uses simple cable replacement for wirelessly switching on a bike, so that the bike would not start without both the key and the 
helmet. The switching on and off of a led indicator will be used to demonstrate the working of the model. 
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I. INTRODUCTION 
 
ROAD traffic crashes take the lives of nearly 1.3 
million every year and injure 20-50 million more in the 
world. Refusal to use proper motorcycle helmets is 
among the main factor contributing to deaths from road 
crashes - WHO said this in its report on 'Decade of 
Action for Road Safety 2011-2010’.  
More disturbingly, a large number of deaths from road 
accidents are borne by "vulnerable road users" such as 
pedestrians, cyclists and motorcyclists. 
Around 13% of the victims from road-related deaths 
are pedestrians in India as compared to 15% of 
accidents from passenger cars and taxis and 27% from 
riders of motorised two-or-three wheelers. 
So if it can be made mandatory to make the people 
wear the helmet when they ride the bike then the rates 
of these accidents can be expected to fall. 
Worldwide most governments have already made 
stringent laws regarding wearing the helmet .But 
despite the laws such cases are still on a rise because of 
the lack of proper implementation . 
Until now only the laws have been formed but no 
technological work has been done in this regard. 
The helmet described here once installed with any bike 
forces the rider to wear it while riding so law or no law 
the biker will have to wear the helmet ensuring his/her 
own safety. 
 
II. TRADITIONAL HELMET FOR BIKE 

RIDER 
 
Most helmet innovations today focuses on only one 
thing, i.e, fancy features like adding a MP3 player or 
wireless phone or even a flash light on top of it. But 
none of these features give a guarantee that they are 
meant to be used for bike rider’s safety. 
 
III. SMART HELMET 
 
The smart helmet described in this paper is based on 
one single idea i.e. to make it somehow mandatory to 
wear it while riding a motorbike by the help of some 
technology. This helmet in practice acts as a second 
key to the vehicle and in turn increases security. 
Moreover as the rider can neither starts nor run the 

vehicle without wearing the helmet it ensures that the 
rider has to wear the helmet at all times while riding 
the vehicle. 
At the same time, as each helmet is unique to the 
receiver on board the vehicle so there won’t be any 
interference from usage of similar units even at close 
range. 
As an added feature, the transmitter used in the helmet 
comprises of very long range thus can be used to 
switch on the vehicle from a remote location (say 
while alighting the staircases from the apartment). 
 
IV. PROPOSED SYSTEMS 
 
The proposed system is a simple telemetry system, 
which is activated by means of a pressure that is 
applied to the helmet’s interior when the rider wears it. 
The technology used is ROHS compliant and is 
absolutely same for long term usage. 
Once activated the transmitter sends a control signal to 
the receiver circuit and activates the relay which is 
connected to the bike’s ignition circuit’s power 
supply. 
The prototype uses a DPDT electromechanical relay 
and hence there is some time lag in wearing the helmet 
and switching on of the circuit(average experimental 
time= 4.57 seconds)however on large scale production 
solid state relays can be put to use which are much 
faster and have better response. 
 
V. PRINCIPLE OF OPERATION 
 
A. About the Unit 
The helmet comes with two modules one receiver and 
one transmitter. The transmitter being embedded in the 
helmet itself and the receiver module can be installed 
on any bike. 
B. Block Diagram 

 
Fig.1.Block diagram of a Bike Incorporating the Helmet 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009 Volume- 2, Issue-4, Oct.-2014 

Smart Helmet For Indian Bike Riders 
 

55 

VI. PROPOSED TOPOLOGY 
 
C. Transmitter 
In the transmitter circuit, a controlled transmitter 
transmits the pressure signal sensed by the pressure 
transducer situated inside the helmet. A comparator 
working as a simple single bit analog to digital 
converter feeds logic level 1 to the input of the 
transmitter while the transducer gives an output. When 
the user opens the helmet the output of transducer 
becomes zero and the logic level 0 is fed to the 
transmitter input. 
D. Receiver 
In the receiver circuit the output pin gives a high level 
digital output till the rider wears the helmet and this 
signal actuates a digital relay that completes the 
ignition Unit circuit of the bike. When the rider takes 
off the helmet the relay opens and the connection from 
the bike battery is severed. 
 
VII. PROPOSED CIRCUIT 

 
Fig.2.Circuit Diagram for transmitting unit 

 

 
Fig.3.Circuit Diagram for Receiving Unit 

 
VIII. RESULTS 
 

 
Fig.3.Circuit waveform for on state condition 

 
Fig.4.Circuit waveform for Transient state condition  

 

 
Fig.5. Circuit waveform during off state condition 

 
IX. PRACTICAL IMPLEMENTATION 
 

 
Fig.6.A Smart Helmet  

 

 
Fig.7.Receiver Circuit That Can Be Connected To Bike Ignition 

Circuit 
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X. CIRCUIT PARAMETERS 
 

 
 
CONCLUSIONS 
                                           
This helmet incorporates a very simple and cost 
effective technology, which if implemented has the 
potential of drastically reducing fatalities in road 
accidents due to negligence in not wearing a helmet.  
Also as a future scope it can be combined with many 
existing technologies to provide guidance and on road 
tracking facilities. 

This proposed topology can be further extended to the 
safety of pillion riders by use of another unit and some 
simple logic circuitry to ensure that a fixed number of 
pillion riders alight the motorcycle. 
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