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ABSTRACT: : In this paper the detailed System Design of the Vehicle to Vehicle Communication is
illustrated. The design shows how can we utilize the visible spectrum of light and make it implemented for
the Vehicle to Vehicle communication. Also, how we can implement the two-second and four-second rule of
driving technically which will give the driver alertsbefore collision so that he can take the decision faster to
avoid the collisionsto reduce the number of accidents.This can be the part of Intelligent Transport System
(ITS) and can be implemented in Smart Cities.
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I. INTRODUCTION
Despite various road safety awareness plans and billions of dollars spend every year in order to reduce road
accidents, there are still millions of deaths every year caused. The Association for Safe International Road
Travel (ASIRT) report says, ‘‘Nearly 1.25 million people die in road crashes each year, on average 3,287
deaths a day.” which is a huge number. Researches [1] say that most of the accidents are caused due to
various factors, like missing alerts, effective decision making and sometimes natural factors like fog. Also,
these researches [1] state that these can be reduced if the driver is given the alerts so that he can make an
efficient decision. Considering these type of statistics various countries especially developed countries have
made the public and academia to propose and start the solutions that are cost-effective to reduce these
death rates. Vehicle to vehicle communication is an old trend but by using Li-Fi for the communication of
two vehicles is a new concept. Li-Fi stands for Light Fidelity. It is very new technology and was proposed by
the physicist Harald Haas on TED (Technology, Entertainment, Design) GlobalTalk on Visible Light
Communication (VLC) in the year 2011. It uses light emitting diodes (LEDs) for transmission of data. So, the
communication takes place in the visible spectrum which has high frequency and high efficiency. In this
paper, we have proposed how we can use VLC to make the Vehicles communicate with each other to follow
the “two-second and four-second rule” to reduce the number of accidents. Visible Light Communication
(VLC) system is used for the effective transmission of data.
II. WORKING PRINCIPLE
The proposed system will follow the “two second and four-second rule. The two-second rule states that
there should be at least the two-second difference between the two vehicles going in the same way. It is
considered as safe trailing distance and for wet or frosty roads one vehicle should be at least four seconds
away from other, So, in the proposed system same rule has been implemented to maintain at least these
difference of time between two vehicles on a road. It can be achieved through the Visible Light
Communication (VLC) as data rate can be achieved to as high as 10 Gbps [4]
III. SYSTEM DESIGN
In the proposed system we use main things, LED’s (Light Emitting Diode) which is fundamental for using Li Fi. Photo Diode (PD) which is used for the receiving of the signal. Sensors which will be used to measure the
distance and the Micro Controller to control the activities which will be carried out.
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Fig 1 Basic diagram of Vehicle to Vehicle (V2V) communication
In Figure we can see, the car moving towards the other car gets the alert Slow Down, an ultrasonic sensor
can be used in front of the car which will detect the distance. With that distance and the speed of the car, the
time gap of the collision will be calculated automatically if the time comes two seconds, an alert will be
displayed on LCD and also an alarm will activate. So, with the help of Visible Light Communication, they can
communicate. they can communicate. Also, the vibrator motor connected to the driver’s seat belt will
vibrate. This will help to awaken the driver if the driver is drunk or fallen asleep this alert will help is raising
his senses. Alerts can be sent to both the drivers so that they can take the required action to avoid the
collision. Speed up or Slow down. A counter can be used which will be counting how many times the driver
had done so. It will help the driver to do self-analysis at the end of the day.

FIG 2 Block Diagram of Vehicle to Vehicle (V2V) communication
A) CONTROLLER UNIT
In controller unit, there will be the microprocessor chip where the programming will be done, the controller
unit with receive the inputs from the sensors, speedometer and other parts it will encode it and make ready
for the transmission. It will send the data to the LED bulb while it in is transmitted to the destination. All the
sensors and the photodetector will be connected to this controller unit
B) ULTRASONIC SENSOR
The Ultrasonic sensor will be connected to the controller unit. It will calculate the distance between two
Vehicles and will keep updating the distance to the controller unit. By the gathered data the controller unit
will calculate the time.
C) VIBRATING MOTOR
The vibrating motor will be connected to somehow physically with the driver either attached in a seatbelt or
via other means. Once it gets signal it will vibrate and the driver will feel it.
D) PHOTODETECTOR AND LED BULB
The LED bulb after receiving the coded signal from the encoder in controller unit it will transmit to Light
emitting diodes which will be made to switch off and on very fast since the operating speed of LED is very
and cannot be even observed by the human eye [5]. Turning on the LED will be logic 1 and turning it off
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switch off will be the logic 0. In this way, the data can be encoded and can be received by the at the receiver
(photodetector). Modulation is very fast that the human eye doesn’t notice. Photodetector the light-sensitive
receives the signal and
converts it back into original data that has been encoded by the encoder [6]. The method used here for the
transmission of data by using the light waves and the frequency of it and received by the receiver
(photodetector) on the other end is termed as Visible Light Communication (VLC)
IV. CONCLUSION AND FUTURE WORK
The proposed work gives a cost-effective solution and efficient solution to use Li-Fi for the Vehicle to Vehicle
communication. This will help in reducing the number of accidents. Also, the design and the details of
various components that will be used for the implementation of the system have been explained in this
paper. The fastest and the cheapest way of communication is illustrated in this work. This has a great scope
in future in smart cities. The Visible Light spectrum can be used to implement which has a higher frequency
and is easily available.
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