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ABSTRACT 

 

Upon the increase in the number of 2-wheel motor 

vehicles in past decades, the frequency of accidents is 

on the rise, a major portionof the fatalities occur 

because the person was either not wearing a helmet, or 

his accident was not reported in time, because of the 

delayed admittance to a hospital.In this paper, we 

propose some mechanisms that can detect if one is 

wearing the helmet.If the user does not wear the 

helmet it will automatically generate a fine amount 

with the bike rider's details and an automated response 

mail will be generated to the user to pay the fine 

within a stipulated amount of time. Thus it makes the 

rider to wear the helmets compulsorily and it helps in 

automatically generate fine to reduce traffic police 

additional burden.  

 
Keywords— smart helmet, automatic fine generation, 
IOT. 
 
1. INTRODUCTION: 

 
Motorcycles and bikes form an integral part of 

personalized transportation in India. However, 

unfortunately, it also involves multifarious accidents and 

subsequent loss of lives. Every year, about 300,000 

youngsters are admitted to the emergency department 

because of bike injuries, and at least 10,000 teenagers 

have injuries that require a few days in the hospital. 

Statistics say, motorcycle deaths accounted for 15 % of 

all motor vehicle crash deaths in 2015 and were more 

than double the number of motorcyclist deaths in 1997. 

Through a ONENESS survey conducted by the 

Department of Health, it was found that 90% of the 

motorcycles rider killed in accidents was not wearing a 

helmet at the time of impact. In this paper we aim to 

alleviate these problems and ensure that the rider will 

wear the helmet all the time during his/her ride, thus 

ensuring his holistic safety. The helmet can understand if 

the person is wearing the helmet or not by using the 

pressure sensors,the IR sensors that are fitted inside the 

padding foam and outside the Helmet respectively. An 

automated fine generation system is made so that if the 

user does not wear a helmet three warnings are displayed 

to the user and then finally a fine bill is generated and it is 

passed to the Monitoring station Server via IOT.  

2. PROPOSED SYSTEM 

             Our proposed system involves the usage of two 

modules a helmet module and a bike module. The bike 

module communicates with the IoT Cloud and updates 

the fine information. Initially, when the bike ignition is 

on, the system checks whether the user wears the helmet. 

If he does not wear a helmet, a sequence of warning 

messages are displayed within a time interval and thus a 

fine amount is generated and these details are stored on 

the Server via IOT. The fine details are sent to the user's 

registered mail Id via an automated mailing system 

mentioning the fine details of the violation. The user is 

given a Login portal with a user Id and password during 

the registration which can be used to pay the fine. The 

user will be given 15 days of time to pay the fine. On not 

paying the fine, the fine amount will be doubled. After a 

month of time, the rider's license is canceled. 

2.1. HELMET MODULE  

The helmet module is the first module which will be used 

by the bike rider and it relies on the components used like 

the Flex Sensor, IR Sensor, Arduino Nano, Bluetooth 

Transmitter and the Power Supply module. The IR Sensor 

and the Flex sensor are used in the detection of the helmet 

worn by the rider. The Arduino Nano is used as a 

microcontroller to control the components on the helmet. 

The Bluetooth Transmitter is used to transmit the Helmet 

Detection and the Alcohol consumption status to the Bike 

module. 

 

 

 

 

 

 

 

Fig:1: Smart Helmet 
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2.2. BIKE MODULE 

This is the second module in the project work. It 

receives the Signals from the helmet module via the 

Bluetooth receiver. The peripherals used in the bike 

module are ARM LPC 2148 Controller, an IOT modem, 

two-channel relay, a DC Motor and a power supply 

model. The bike Module sends the helmet wear status 

details via the IOT modem to the Server. Figure 10 

below shows the Experimental setup of the bike model 

               

Fig:2: Bike Module 

 2.3 WORKING METHODOLOGY 

The block consists of three modules, a helmet module, a 

bike module, a monitoring station setup which is purely a 

software-oriented one. The helmet module consists of a 

flex sensor (Pressure sensor) mounted under the sponge 

which gives the values and indicates whether the riders 

wears the helmet by detecting the change in the resistance 

by the application of pressure while the user wears the 

helmet.A 9v Battery is used as a power source to power 

the components in the helmet module.A Bluetooth 

transmitter is used to transmit this data to the bike 

module. The bike module consists of a Bluetooth 

receiver, an arm 32-bit controller, a GPS Module, a 

power supply module, and an LCD unit. The LCD unit 

initially displays the message “Welcome, Wear your 

helmet"after the ignition is turned on. The controller in 

the bike modules checks the readings from the bike 

module to see if the rider has worn the helmet or not. If 

the rider has not worn the helmet, a warning message is 

displayed "Wear your helmet or you will be fined. 

After certain Delay, if the user does not wear a helmet the 

user’s details like the vehicle registration number, rider’s 

license number, and the riders current GPS– Co-

Ordinates are captured and are sent to the RTOCloud 

Database via an IOT Modem and an automated mail is 

sent to the user mentioning the fine details. 

 

 

 

Fig. 3: Working methodology 

 

Fig. 4: Block Diagram 
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Helmet wears Detection-The flex sensors installed 

inside the helmet will bend to an extent, once the helmet 

is worn because it has been installed in the helmet inside 

the protective foam in a way that the head will press 

against it to be worn.  

 

Fig. 5: Helmet wears detection 

Thus the sensor can accurately detect when the helmet 

is worn, and when it is taken off. The flex sensor 

outputs analog data in the range of 0-1023, based on 

how much the strip has been bent. Our threshold for 

wear detection is 100. It is low so that a slight bend 

from the pressure against the protective foam is enough 

to be detected accurately. This is essential so that police 

is not falsely reported about a drunken driving when the 

rider is not wearing the helmet. But the rider is not 

wearing the helmet, thus no action will be taken which 

is of a serious threat to the rider. 

3. HARDWARE USED: 

Microcontroller (Arduino NANO with Atmega328) 

is the core of the device, a cheap and easily available 

and programmable Arduino NANO clone, with Atmega 

328.  It provides limited processing capability, but it is 

enough for our purpose. It is small, and compact, which 

is an important factor because of the entire hardware 

needs   

Fig. 6: Arduino nano 

To be fitted inside a helmet. When the device is started 

for the first time, the application prompts to calibrate 

the helmet. Upon calibrating, the calibrated values of 

the accelerometer are stored in the microcontroller’s 

ROM. This is used to calculate the ‘tilt’ of the helmet 

while riding the motorbike. The microcontroller 

performs other operations as shown in the flowcharts 

later in this section. 

Flex sensors are strips with metal pads. On bending, the 

resistance of the metal pad changes. When used with an 

Arduino, it can be plugged into an analog pin. The 

analog pin reads values between 0-1023, and the value 

depends on how much the strip isbent. One such strip is 

attached to the interior of the helmet. This when the 

user wears the helmet, this head bends the strip, and the 

helmet is able to detect if the helmet has been worn. 

Our threshold value is set at 100 so that it can 

accurately detect the wearing of the helmet. 

 

 

 

Fig. 7: Flex Sensor 

IOT MODEM (SIM 900N) module helps to get the 

present GPS coordinates of the device. The coordinate's 

necessity occurs when an accident is detected or high 

alcohol consumption is detected. The phone GPS could 

be also used, but having a GPS module build in the 

helmet assure the accuracy of the reported location. The 

module we use follows the NMEA protocol, and so 

there is a requirement of converting the output 

coordinates into a more usable form. Thus we use a 

small GPS library toperformthe necessary conversion. 

And also NMEA GPS data is an open source library for 

Arduino.   

  

   

  

 

 

 Fig. 8: IOT Modem 

Bluetooth Module (HC-05) is a Bluetooth 4.0 Low 

Energy module containing the TI produced CC2540 or 

CC2541. It provides reliable and low power consuming 

Bluetooth connectivity. We use it for the 

communication between the helmet and the bike, and 

thus it is our medium of data communication. Another 

important reason why we use this particular   Bluetooth 

module is that it is power efficient and low oncost. 

 

 

 

Fig.9: Bluetooth Module (HC-05) 
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4. RESULTS AND DISCUSSIONS: 

Fig. 10: No Helmet Wearied 

Once the Helmet detection process is finished and is 

found that the helmet is not worn the GPS Co-ordinates 

are taken and stored in the Database and is transmitted 

via IOT Modem to the Server where it could be 

accessed by the Webpage which we have created. If the 

User has worn the helmet it is displayed on the LCD 

Screen and no message is sent to the Server. Figure 11 

Shown below displays the message HELMET 

WEARED if the user has worn the helmet. 

Fig. 11: Helmet Weared 

4.1 WEB PAGE - A Web page with a dedicated URL 

is given for the user to check his fine details and to pay 

his fines. The Webpage consists of a User Login, 

Admin Login, and a tab to check the users who have 

registered on that webpage. Figure 12 Shown below 

gives the webpage. 

 

Fig. 12: Web Page 

4.1.1 USER LOGIN–This module User Login Screen. 

In this screen, the user will provide the Login 

Credentials to log in to his account which was created 

during the registration time. Figure 13show below gives 

the New Registration pageview 

  

 

 

 

Fig.13 Registration Page 

After the Registration is completed, the user login’s into 

his account. Figure 14shown below gives the view of 

the User Login page. 

Fig. 14: User Login Page 

After the user has logged in into his account he will be 

shown with the welcome screen and he will be 

redirected to the fine payment screen on clicking the 

Pay Fine Button. Figure 15shown below gives the 

view of welcome Screen. 

Fig. 15: Pay Fine Button Page 

The Fine Payment screen displays all the fines made by 

the user. The User makes a selection of fines which he 

wants to pay. On clicking the pay fine option he will be 

redirected to the fine payment portal. Then the user 

makes uses of the respective payment method and 

makes the payment for the fine. Figure 16Show below 

gives the view of the payment tab.   

Fig. 16:  Payment Tab 
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Once the fine is paid, all his tickets will be cleared. 

Figure 17 shows the Fine Payment done process. 

     

Fig. 17:  All the Fines Are Cleared 

4.1.2 ADMIN LOGIN - The Administrator is also 

given a login to check the violator's list that has made 

the fines. Figure 18 given below shows the admin login 

screen with the fine details of the violators. 

 
 

Fig. 18: Admin Login with Violators List 

 

4.1.3 REGISTERED USERS - This Screen displays 

the users registered on the web portal for the helmet 

system. Figure 19 shown below gives the view of 

registered users in the portal  

 
Fig. 19: Registered Users 

5. CONCLUSION: 

Thus a Fully Automated and a single piece system for 

the detection of Helmet is made. It also includes an 

automatic fine generation to ensure that the User always 

wears the helmet. Thus this system always ensures the 

holistic safety of the user and also avoid bribery among 

the police people. This system involves a helmet 

module which contains the IR Sensor, Flex sensor 

which is used in the helmet worn by the user. The 

Arduino Nano is used as a controller which controls all 

the sensor in the Helmet. A Bluetooth Transmitter 

transmits the data to the Bike Module. The Bike module 

after checking all the conditions turns on the bike and if 

checks for every 30 seconds if the user has worn the 

helmet. If the user has not worn the helmet a fine is 

generated and is sent to the server via the IOT modem. 

This system makes sure that there is no confusion even 

if an open or a different shaped helmet is worn. This 

avoids ambiguity among the users who ride the bike. 
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