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Abstract— It has been observed that the young generation two 

wheeler more as compared to four wheeler. According to a 

survey, more than half of them just avoid wearing helmet 

without any specified reason. The objective of the smart 

safety helmet for motorcyclists is to detect and report 

accidents using sensors and also to increase the road safety 

among motorcyclists. The some of the main reasons for 

deaths are observed to be over speeding, delayed accident 

reporting, drunk driver and lack of helmet with the driver. 

The helmet is developed to avoid such conditions with certain 

sensors and other peripherals attached to it which will help to 

overcome the carelessness of the driver. As soon as the 

accident is detected, the accelerometer is communicated and 

the variations are monitored. The use of Global Positioning 

System (GPS) can be used to obtain the location of vehicle. 

The helmet contains an intelligent headlamp technology that 

observes the facial movement of the rider and react 

accordingly using small direct electric motors installed in it. 

The smart helmet will contain a safety system inside it which 

works as a remote, as in the engine of the bike will only start 

if the two conditions are satisfied which are- rider is wearing 

a helmet and its belt buckled and the driver is not drunk 

(which can be detected using inbuilt alcohol sensor). The 

other safety feature is an alarm which rings when driver 

exceeds certain speed limit. 
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I. INTRODUCTION 

Keeping in account all the deaths which occur due to 

accidents on roads, it has been observed that close to one-

fourth of the accidents which occur involves people using 

motorcycles. Some of the reasons may involve over speeding 

and rash driving and other natural causes such as heavy rains, 

storms which reduce the visibility and therefore can be 

dangerous. Though there have been quite a lot of innovations 

and modifications in different motorcycle manufacturing 

brands, but still safety of the driver is not assured. 

The smart helmet also consists of some sensors 

which help in detecting if he driver has exceeded a particular 

speed and can be dangerous, it dosses on an alarm which 

indicates the rider to control the speed. The helmet can also 

be fitted with the sensors which will not allow the bike to start 

if any alcohol content is detected by user when he/she wears 

a helmet. 

The major accident prone time is considered to be 

the night time where the driver’s vision is not as accurate as 

it is in day time because of the combination of bright beam of 

light from the headlights of the oncoming cars and the 

surrounding darkness. 

The smart helmet hardware is embedded with 

processor which uses IoT applications having different 

machines interacting with each other in an environment. 

The smart helmet consists of accident detection 

system which helps the driver to send an automatic alert 

message to registered emergency contacts through his phone 

and informing them about the accident and sends the 

coordinates of the place where it has occurred, using the GPS. 

II. COMPONENTS REQUIRED 

The major parts which constitute the system are the helmet 

and the Headlamp. The helmet consists of: Arduino Board, 3-

Axis accelerometer, RF Transmitter, Portable battery, Sensor, 

RF Receiver, Servo motor. 

A. Arduino Board 

It consists of Atmel Atmega 328 chip where all the coding is 

done. This chip is present on the Arduino board. It is known 

as the brain of system. 

 
Fig. 1: Arduino Board 

B. 3-Axis Accelerometer 

It is placed on top of helmet. As the direction of head of the 

rider changes, this device passes different values of 

acceleration in every direction which are then transferred to 

the Analog read pins in arduino ports. 

 
Fig. 2: 3-Axis Accelerometer 

C. RF-Transmitter 

It is used for communication between headlamp and helmet. 

It consists of different values for different directions. 
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Fig. 3: RF-Transmitter 

D. Portable Battery 

We can make use of Ambrane Portable battery to power the 

Arduino. This battery consists of lithium ion cells. It has a 

capacity of 10400 mAh, output voltage of 5v and a current of 

2A. 

 
Fig. 4: Portable Battery 

E. F-Receiver 

The signals transmitted from RF transmitter are received by 

the receiver and then sent to the Arduino board. Then 

according to the signal received, the two servo motors are 

operated to move the head lamp in up, down, straight, left and 

right position. 

 
Fig. 5: F-Receiver 

F. Motor 

The signals transmitted by RF transmitter are received by the 

receiver and is sent to the Arduino board. Then according to 

the signal received, the two servo motors are operated to 

move the head lamp up, down, straight, left and right. 

 
Fig. 6: Motor 

III. BLOCK DIAGRAM 

A block diagram representation of the proposed approach has 

been shown in Figure. The relay is used to turn on the motor 

of the two wheeler only when helmet is worn and breath 

which is detected is non-alcoholic. The alcohol level in the 

rider’s breath will be monitored simultaneously using 

microcomputers and alcohol sensor. If accident is detected, 

information is immediately sent to the registered mobile 

phone. 

 
Fig. 7: Block Diagram 

IV. APPLICATION OF HEADLAMP SYSTEM 

It is not actually necessary to move the handle of the vehicle 

to change the direction of the light beam, it can be done by 

changing the direction of the head to focus the headlight 

where we want to see without changing the bike’s handle 

position. 

The following functions can be performed: 

1) Clear vision of the vehicles coming from the opposite 

and nearby directions during rainy and foggy days. 

2) Having a distinct vision of the roads, lane markings, and 

sign boards coming at the sides of the road. 

3) Clear view for the pedestrians walking on the road on 

foggy or misty days. 

4) It is also used in reducing the glare at night time, when 

we see a high beam light on the opposite side, then we 

lower our heads down to get more clearer vision of the 

road and finally the bulb present at the front also gets 

lowed and the light will be automatically dimmed for the 

person coming from the other side of the road. 

5) A Bluetooth module can be installed in the helmet so that 

the rider can hear the directions to reach the destination 

through the GPS installed in smart phones. 

V. CONCLUSION 

The smart helmet which has been developed is a smart and 

comparatively safer piece of technology that has an 

advantage of being cheap in terms of development and 

operation and yet does not compromise on safety at all. 

The main idea of this paper was to build a prototype 

model that assists riders to improvise their vision, prevent 

alcoholic based accidents and their safety on roads and to 

ensure better safety of motorcyclists on the road. It has also 

been made to provide safer way of providing speed limit 

alarms to the drivers to get their speed in control. It has been 



Smart Helmet with Peripherals for Detection and Prevention of Accidents for Motorcyclists 

 (IJSRD/Vol. 6/Issue 03/2018/344) 

 

 All rights reserved by www.ijsrd.com 1430 

observed that most of the systems that are available in the 

automobile market are designed for only four-wheeled 

vehicles. So this paper may prove to be an evolution for 

people riding two-wheelers. 

As a future extension of the work the smart helmet 

could be equipped to detect alcohol driving cases and the 

inbuilt sleep sensors that monitors the rider and alarms which 

reduces the risk of falling asleep and informing people 

through a message alert those who are near to the place where 

the accident happened, this can further reduce the death rate 

as the immediate aid will be provided by nearby people. 

Another extension can be an inbuilt gps system 

inside helmet with a screen fitted over the helmet glass which 

can directly guide the rider to the destination. 
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