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Abstracts: 

Now a days most of the countries are enforcing their 

citizen to wear helmet while riding bike and not to 

ride bike when the person is under the influence of 

alcohol, but still rules are being violated. In order to 

overcome this problem, “Accident Detection, Theft 

and Drive Protection using Intelligent Wireless 

Safety Helmet” is developed. It consists of an 

intelligent system embedded into the helmet and the 

vehicle. Helmet unit ensures that rider is wearing 

helmet and not under influence of alcohol throughout 

the ride. It communicates with vehicle unit to switch 

off ignition system of bike if above condition is not 

met. Vehicle unit checks and intimates accident 

through geometric coordinates via SMS. By using 

geometric coordinates, location of the injured rider 

can be traced using simple GPS tracking application. 

Also, this system provide theft protection as helmet is 

also essential along with key to start bike. 

1. INTRODUCTION 

  A traffic accident is defined as any vehicle accident 

occurring on a public highway (i.e. originating on, 

terminating on, or involving a vehicle partially on the 

highway). These accidents therefore include 

collisions between vehicles and animals, vehicles and 

pedestrians, or vehicles and fixed obstacles. In 

higher-income countries, road traffic [1] accidents are 

already among the top ten leading causes of disease 

burden in 1998 as measured in DALYs (disability-

adjusted life years). In less developed countries, road 

traffic accidents were the most significant cause of 

injuries, ranking eleventh among the most important 

causes of lost years of healthy life. In Indian road 

system, widening of the road is not an alternative 

solution to avoid traffic in such a cities [2]. 

           As per Section 129 of Motor Vehicles Act, 

1988 makes it compulsory for every individual 

riding a two-wheeler to wear protective headgear 

conforming to standards of the Bureau of Indian 

Standards. Despite creating much awareness, 

people don’t wear helmets. Traffic police 

monitoring for helmets is not permanent solution. 

As traffic police cannot be present at all places. 

Also they do not have adequate manpower to 

implement the rule as manning traffic is also a 

priority. Similar is the case with the drunken 

driving. Moreover they can be bribed easily. In 

India, drunken driving is customary in commercial 

vehicle drivers. Personal car owners and youth are 

also main players in the game.  

             There are laws in India to check the drunken 

driving but its successful implementation is still to 

be worked upon. The Motor Vehicle Act, 1939, has 

a clause which states that “Driving by a drunken 

person shall be punishable at the first offence with 

imprisonment for a term which may extend to six 

months or with a fine which may extend to two 

thousand rupees or both; and for a next offence, if 

committed within three years of the earlier similar 

offence, detention for a period which may increase 

to three thousand rupees or with both. The law is 

very much successful if made compulsory, but it 

fails when the hands of the concerned officials are 

bribed. A drunken driver is a murderer as he cannot 

carry out his tasks without risks and endangers 

road safety. Drunken driving is an illegal act and 

should be governed by stern laws which entail not 

only levying heavy fines or revocation of driving 

license, but also action, same as a criminal offense. 

Generally, rider escapes from the picture as the 

public gets involved in getting the injured 

hospitalized rather than snitch the drunken driver 

and teaching him a lesson. 

               Here we designed a system which checks 

the two conditions before turned ON the engine of 

the bike. Our system includes an alcohol sensor [8] 

and a helmet sensing switch. A switch is used to 
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detect whether the biker is wearing helmet. 

Alcohol sensor is used to detect the biker is drunk, 

the output is fed to the MCU. Both the switch and 

the alcohol sensor are fitted in the helmet. If any of 

the two conditions are violated the engine will not 

turned ON. Alcohol sensor MQ3 is used here for 

detecting the alcohol concentration present in the 

driver’s breath. Sensor provides an analog resistive 

output based on the alcohol concentration. MCU is 

the microcontroller unit, which controls all the 

functions of other blocks in this system.  

            MCU takes or read data from the sensors and 

controls all the functions of the whole system by 

manipulating these data. Alcohol sensor is 

connected to the MCU through an interfacing 

circuit and the helmet sensing switch is directly 

connected to the MCU. MCU receives data from 

these sensors and it gives a digital data 

corresponding to the output of sensors to the 

encoder only if the two conditions are satisfied. 

Most of the accidents occur outside the cities are 

due to drunken driving and no testing methodology 

is adopted to avoid these fatalities in highways.    

2. LITERATURE REVIEW 

 Many researchers have been focused on 

analyzing drowsy driving by measuring physiological 

changes such as head tilting rate, angle of head, eye 

blinking, movement of head and facial expression. 

The situation of wake or sleep could be detected by 

these methods, but it does not hold good while the 

driver was wearing glasses. Therefore by analyzing 

the Brainwave power spectrum, which changes 

according to the fluctuations in the level of alertness, 

the drowsiness can be measured. Among Brainwave 

power spectrum, Alpha waves predominantly 

originate from the Occipital lobe during relaxation 

with closed eyes and consciousness. Alpha waves are 

reduced with drowsiness and sleep [1]. Beta wave or 

rhythm is the term used to designate the frequency 

range of human brain activity between 12 to 30 Hz. 

Beta waves are split in to three sections namely High 

beta waves ( 19 Hz + ); Beta waves ( 15 to 18 Hz ); 

Low beta waves ( 12 to 15 Hz ). Beta states are the 

states associated with normal awareness and waking 

consciousness. A Gamma wave has a frequency 

range between 25 to 100 Hz [2]. Though 40 Hz is 

prototypical and according to the drivers brain 

activity we can sense the measure of alertness or 

consciousness [3][4].  

Another major reason for these kinds of 

accidents is drunken driving. Positive in alcohol 

depends on the quantity of alcohol in the blood after 

the driver drunk. Alcohol in Blood or Blood Alcohol 

Content (BAC) is usually measured in mg/l. The 

BAC of 0.2mg/l and above will affect the drivers 

behavior such as consciousness, emotional swings 

and anger or sadness and the rider will experience a 

impaired judgments coordination and sensory 

perception, slow time reaction, fall performance 

intellectual test and weakened eyesight which may 

lead to an accident [5].    Preventing the rider from 

accident is better than saving him from accident. We 

can prevent the accidents to a certain extent.  

In case of accidents occurs, it is most 

important to save them in time. If emergency service 

could get information and location of accident, many 

lives could have been saved. An automatic accident 

detection system is necessary to save precious human 

life by notifying the accident to the emergency 

service with the accident location. We can make use 

of Global Positioning System (GPS) technology for 

the same. 

As mentioned above, Studies shows that 

usage of helmet can save rider from accident by 30 to 

40 %. But the important problem with bikers is that 

most of the time they don’t wear helmet which could 

be fatal when accidents happen. Smart mp3 player is 

included in the helmet, in order to encourage the rider 

to wear helmet. The External microphone attached to 

the helmet, detects the traffic noise. While detecting 

the important traffic sounds like siren or horn, it 

mutes the music automatically and if there is no 

traffic sound the music volume will be raised 

gradually [7]. This system encourages the rider to 

wear helmet. 

3. DESIGN OF HARDWARE  

 This chapter briefly explains about the 

Hardware implementation of authentication of helmet 

& alcohol sensing for riders safety. It discuss the 

circuit diagram of each module in detail.   
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3.1. ARDUINO UNO 

The Arduino Uno is a microcontroller board based on 

the ATmega328 (datasheet). It has 14 digital 

input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz ceramic 

resonator, a USB connection, a power jack, an ICSP 

header, and a reset button. It contains everything 

needed to support the microcontroller; simply 

connect it to a computer with a USB cable or power it 

with a AC-to-DC adapter or battery to get started. 

 The Uno differs from all preceding boards in 

that it does not use the FTDI USB-to-serial driver 

chip. Instead, it features the Atmega16U2 

(Atmega8U2 up to version R2) programmed as a 

USB-to-serial converter. Uno board has a resistor 

pulling the 8U2 HWB line to ground, making it 

easier to put into DFU mode. Arduino board has the 

following new features:  

• 1.0 pinout: added SDA and SCL pins that 

are near to the AREF pin and two other new pins 

placed near to the RESET pin, the IOREF that allow 

the shields to adapt to the voltage provided from the 

board. In future, shields will be compatible both with 

the board that use the AVR, which operate with 5V 

and with the Arduino Due that operate with 3.3V. 

The second one is a not connected pin, that is 

reserved for future purposes. 

• Stronger RESET circuit. 

• Atmega 16U2 replace the 8U2. 

"Uno" means one in Italian and is named to mark the 

upcoming release of Arduino 1.0. The Uno and 

version 1.0 will be the reference versions of Arduino, 

moving forward. The Uno is the latest in a series of 

USB Arduino boards, and the reference model for the 

Arduino platform; for a comparison with previous 

versions, see the index of Arduino boards. 

 

  

 

Fig1: ARDUINO UNO 

3.2. POWER SUPPLY: 

The power supplies are designed to convert 

high voltage AC mains electricity to a suitable low 

voltage supply for electronic circuits and other devices. A 

power supply can by broken down into a series of blocks, 

each of which performs a particular function. A d.c 

power supply which maintains the output voltage 

constant irrespective of a.c mains fluctuations or load 

variations is known as “Regulated D.C Power Supply”. 

 
 

Fig:2.  Block Diagram of Power Supply 

 

3.3. ALCOHOL SENSOR 

MQ2 flammable gas and smoke sensor detects the 

concentrations of combustible gas in the air and 

outputs its reading as an analog voltage. The sensor 

can measure concentrations of flammable gas of 300 

to 10,000 ppm. The sensor can operate at 

temperatures from -20 to 50°C and consumes less 

than 150 mA at 5 V. 

Connecting five volts across the heating (H) pins 

keeps the sensor hot enough to function correctly. 

Connecting five volts at either the A or B pins causes 

the sensor to emit an analog voltage on the other pins. 

A resistive load between the output pins and ground 

sets the sensitivity of the detector. Please note that 

the picture in the datasheet for the top configuration 

is wrong. Both configurations have the same pin out 

consistent with the bottom configuration. The 

http://jespublication.com/


www.jespublication.com Page No:24 

 

Vol 11, Issue 3, March/ 2020 

ISSN NO: 0377-9254                                  

  

 

 

 

 

resistive load should be calibrated for your particular 

application using the equations in the datasheet, but a 

good starting value for the resistor is 20 kΩ. 

 

Fig 3  alcohol sensor pin description 

3.4. IR SENSOR: 

Infrared is a energy radiation with a 

frequency below our eyes sensitivity, so we cannot 

see it Even that we can not "see" sound frequencies, 

we know that it exist, we can listen them. 

Even that we can not see or hear infrared, we can feel 

it at our skin temperature sensors.  

When you approach your hand to fire or warm 

element, you will "feel" the heat, but you can't see it. 

You can see the fire because it emits other types of 

radiation, visible to your eyes, but it also emits lots of 

infrared that you can only feel in your skin. 

 

Infra-Red is interesting, because it is easily 

generated and doesn't suffer electromagnetic 

interference, so it is nicely used to communication 

and control, but it is not perfect, some other light 

emissions could contains infrared as well, and that 

can interfere in this communication. The sun is an 

example, since it emits a wide spectrum or radiation. 

The adventure of using lots of infra-red in 

TV/VCR remote controls and other applications, 

brought infra-red diodes (emitter and receivers) at 

very low cost at the market.  

From now on you should think as infrared as just a 

"red" light. This light can means something to the 

receiver, the "on or off" radiation can transmit 

different meanings. Lots of things can generate 

infrared, anything that radiate heat do it, including 

out body, lamps, stove, oven, friction your hands 

together, even the hot water at the faucet.   

To allow a good communication using infra-red, and 

avoid those "fake" signals, it is imperative to use a 

"key" that can tell the receiver what is the real data 

transmitted and what is fake.  As an analogy, looking 

eye naked to the night sky you can see hundreds of 

stars, but you can spot easily a far away airplane just 

by its flashing strobe light.  That strobe light is the 

"key", the "coding" element that alerts us.  

3.5. LCD: 

 A model described here is for its low price 

and great possibilities most frequently used in 

practice. It is based on the HD44780 microcontroller 

(Hitachi) and can display messages in two lines with 

16 characters each. It displays all the alphabets, 

Greek letters, punctuation marks, mathematical 

symbols etc. In addition, it is possible to display 

symbols that user makes up on its own. Automatic 

shifting message on display (shift left and right), 

appearance of the pointer, backlight etc. are 

considered as useful characteristics. 

     
Fig3:. LCD 

3.6. DC MOTOR 

    The speed of a DC motor is directly 

proportional to the supply voltage, so if we reduce 

the supply voltage from 12 Volts to 6 Volts, the 

motor will run at half the speed. How can this be 

achieved when the battery is fixed at 12 Volts? The 

speed controller works by varying the average 

voltage sent to the motor. It could do this by simply 

adjusting the voltage sent to the motor, but this is 

quite inefficient to do. A better way is to switch the 

motor's supply on and off very quickly. If the 

switching is fast enough, the motor doesn't notice it, 

it only notices the average effect.  

        When you watch a film in the cinema, or 

the television, what you are actually seeing is a series 

of fixed pictures, which change rapidly enough that 

your eyes just see the average effect - movement. 

Your brain fills in the gaps to give an average effect.  
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       H-BRIDGE: 

An H-bridge is an electronic circuit which enables 

DC electric motors to be run forwards or backwards. 

These circuits are often used in robotics. H-bridges 

are available as integrated circuits, or can be built 

from discrete components. 

   The two basic states of a H-bridge. The term "H-

bridge" is derived from the typical graphical 

representation of such a circuit. An H-bridge is built 

with four switches (solid-state or mechanical). When 

the switches S1 and S4 (according to the first figure) 

are closed (and S2 and S3 are open) a positive 

voltage will be applied across the motor. By opening 

S1 and S4 switches and closing S2 and S3 switches, 

this voltage is reversed, allowing reverse operation of 

the motor. 

3.7. GSM MODEM 

GSM is a mobile communication modem; it 

is stands for global system for mobile communication 

(GSM). The idea of GSM was developed at Bell 

Laboratories in 1970.  It is widely used mobile 

communication system in the world. GSM is an open 

and digital cellular technology used for transmitting 

mobile voice and data services operates at the 

850MHz, 900MHz, 1800MHz and 1900MHz 

frequency bands. 

GSM system was developed as a digital 

system using time division multiple access (TDMA) 

technique for communication purpose. The digital 

system has an ability to carry 64 kbps to 120 Mbps of 

data rates. 

There are various cell sizes in a GSM 

system such as macro, micro, pico and umbrella cells. 

Each cell varies as per the implementation domain. 

There are five different cell sizes in a GSM network 

macro, micro, pico and umbrella cells. The coverage 

area of each cell varies according to the 

implementation environment. 

Time Division Multiple Access 

TDMA technique relies on assigning 

different time slots to each user on the same 

frequency. It can easily adapt to data transmission 

and voice communication . 

GSM Architecture 

A GSM network consists of the following 

components: 

o A Mobile Station:  It is the mobile phone 

which consists of the transceiver, the display and the 

processor and is controlled by a SIM card operating 

over the network. 

o Base Station Subsystem: It acts as an 

interface between the mobile station and the network 

subsystem. It consists of the Base Transceiver Station 

which contains the radio transceivers and handles the 

protocols for communication with mobiles. It also 

consists of the Base Station Controller which controls 

the Base Transceiver station and acts as a interface 

between the mobile station and mobile switching 

centre. 

o Network Subsystem: It provides the basic 

network connection to the mobile stations. The basic 

part of the Network Subsystem is the Mobile Service 

Switching Centre which provides access to different 

networks like ISDN, PSTN etc. It also consists of the 

Home Location Register and the Visitor Location 

Register which provides the call routing and roaming 

capabilities of GSM. It also contains the Equipment 

Identity Register which maintains an account of all 

the mobile equipments wherein each mobile is 

identified by its own IMEI number. IMEI stands for 

International Mobile Equipment Identity. 

Features of GSM Module: 

o Support wide range of frequencies (from 

850 MHZ to 1900 MHZ for different classification of 

GSM networks). 

o Improved spectrum efficiency 

o International roaming 

o SIM phonebook management 

o High-quality speech 
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o Uses encryption to make phone calls more 

secure 

o Short message service (SMS) 

 

 
   

Wireless MODEMs 

Wireless MODEMs are the MODEM 

devices that generate, transmit or decode data from a 

cellular network, for establishing communication 

between the cellular network and the computer. 

These are manufactured for specific cellular network 

(GSM/UMTS/CDMA) or specific cellular data 

standard (GSM/UMTS/GPRS/EDGE/HSDPA) or 

technology (GPS/SIM). Wireless MODEMs like 

other MODEM devices use serial communication to 

interface with and need Hayes compatible AT 

commands for communication with the computer 

(any microprocessor or microcontroller system). 

 
  

  3.8. VIBRATION SENSOR 

 The Vibration Sensor Detector is designed 

for the security practice When Vibration Sensor 

Alarm recognizes movement or vibration, it sends a 

signal to either control panel Developed a new type 

of omni-directional high sensitivity Security 

Vibration Detector with omni-directional detection . 

 

Fig4: VIBRATION SENSOR  

3.9.GPS: 

A GPS tracking unit is a device, normally carried by 

a moving vehicle or person, that uses the Global 

Positioning System to determine and track its precise 

location, and hence that of its carrier, at intervals. 

The recorded location data can be stored within the 

tracking unit, or it may be transmitted to a central 

location database, or Internet-connected computer, 

using a cellular(GPRS or SMS), radio, or satellite 

modem embedded in the unit. This allows the asset's 

location to be displayed against a map backdrop 

either in real time or when analysing the track later, 

using GPS tracking software. Data tracking software 

is available for smart phones with GPS capability. 

The GPS was originally developed for use by the 

United States military, but in the 1980s, the United 

States government allowed the system to be used for 

civilian purposes. Though the GPS satellite data is 

free and works anywhere in the world, the GPS 

device and the associated software must be bought or 

rented. 

 A GPS device can retrieve from the GPS 

system location and time information in all weather 

conditions, anywhere on or near the Earth. A GPS 

reception requires an unobstructed line of sight to 

four or more GPS satellites,[2] and is subject to poor 

satellite signal conditions. In exceptionally poor 

signal conditions, for example in urban areas, satellite 

signals may exhibit multipath propagation where 

signals bounce off structures, or are weakened by 

meteorological conditions. Obstructed lines of sight 

may arise from a tree canopy or inside a structure, 

such as in a building, garage or tunnel. Today, most 

standalone GPS receivers are used in automobiles.  

The GPS capability of smart phones may use assisted 

GPS (A-GPS) technology, which can use the base 

station or cell towers to provide the device 

location tracking capability, especially when GPS 

signals are poor or unavailable. However, the mobile 

network part of the A-GPS technology would not be 

available when the Smartphone is outside the range 

of the mobile reception network, while the GPS 

aspect would otherwise continue to be available. 
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Fig5: GPS MODEM 

3.10. SWITCH 

A push-button (also spelled pushbutton) or 

simply button is a simple switch mechanism for 

controlling some aspect of a machine or a process. 

Buttons are typically made out of hard material, 

usually plastic or metal.[1] The surface is usually flat 

or shaped to accommodate the human finger or hand, 

so as to be easily depressed or pushed. Buttons are 

most often biased switches, although many un-biased 

buttons (due to their physical nature) still require 

a spring to return to their un-pushed state. Terms for 

the "pushing" of a button 

include pressing, depressing, mashing, hitting, 

and punching. 

 

3.11. RELAYS 

We know that most of the high end 

industrial application devices have relays for their 

effective working. Relays are simple switches which 

are operated both electrically and mechanically. 

Relays consist of a n electromagnet and also a set of 

contacts. The switching mechanism is carried out 

with the help of the electromagnet. There are also 

other operating principles for its working. But they 

differ according to their applications. Most of the 

devices have the application of relays. 

Relay Basics 

The basics for all the relays are the same. 

Take a look at a 4 – pin relay shown below. There are 

two colours shown. The green colour represents the 

control circuit and the red colour represents the load 

circuit. A small control coil is connected onto the 

control circuit. A switch is connected to the load. 

This switch is controlled by the coil in the control 

circuit. Now let us take the different steps that occour 

in a relay. 

 
relay operation 

4. PROJECT DESCRIPTION 

 This chapter deals with working and circuits  

of “Development of Smart Helmet sensing for 

riders safety”. It can be simply understood by its 

block diagram &circuit diagram. 

4.1. BLOCK DIAGRAM: 

 

 

 

Fig 6.1 block diagram 
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4.2.SOFTWARE 

REQUIREMENTS: 

 Arduino IDE 

 

4.3.HARDWA 

REREQUIREMENTS: 

 Power supply 

 Arduino UNO 

 IR sensor 

 Alcohol  sensor 

 LCD 

 Relay 

 GSM 

 GPS  

 Vibration Sensor 

 Switch 

 Motor 

6.4. WORKING: 

 It consists of an intelligent system embedded into the 

helmet and the vehicle. Helmet unit ensures that rider 

is wearing helmet and not under influence of alcohol 

throughout the ride. It communicates with vehicle 

unit to switch off ignition system of bike if above 

condition is not met. Vehicle unit checks and 

intimates accident through geometric coordinates via 

SMS. By using geometric coordinates, location of the 

injured rider can be traced using simple GPS tracking 

application. Also, this system provide theft protection 

as helmet is also essential along with key to start 

bike. 

4.5. CIRCUIT DIAGRAM: 

 

Fig 6.2 circuit diagram 

4.6. FLOW CHART:  

 

Fig 4.3.  Flow chart 

5. CONCLUSION 

 A serious problem that has arise in this 

century are crashes and injuries which heavily 

includes motorcycles. It is a major challenge on our 

part to project the motorcyclist which hit and drive 

with the larger amount of speed. Only checking 

license and speed barriers won't be effective for 

checking safety concern. A AUTHENTICATION OF 

HELMET ALCOHOL SENSING FOR RIDERS 

SAFETY would cease alcohol driving, help on 

controlling speed, sense obstruction and in case of 

unfortunate fall shall inform the concerned authority. 

A prevention with Smart Helmet is better than 

unfortunate incident. 
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