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Abstract: This paper introduces a vehicle-to-vehicle (V2V)
communication system based on visible light communication
technology. A vehicle will transmit the data continuously to
another vehicle in front of it using head light and the data is
stored in the Secure Digital (SD) Card in comma separated
value for future reference in case of emergency at the same
time the data is stored in the cloud server for government
reference for locate the most accident areas. Nowadays,
people readily use internet in their day-to-day activities to
accomplish their task by means of wireless or wired network.
As users are increasing manifold, data transmission rate
consequently decreasing. However, Wi-Fi imparts data rate
of 150Mbps as per IEEE 802.11n, this speed is still not
enough to suffice the needs of a user. Considering this,
Visible light communication concept has been introduced. In
this project, a comparative and analytic study about the speed
of visible light and Wi-Fi communication is being done and
also reduction of network jamming problem due to increasing
users demand is also being done.

where and how the fault is occurred during accidents. By
means of such authenticated wireless communication system,
security encryption becomes more trustworthy.
In current generation systems there have been systems
proposed for vehicle to vehicle communication which is
mainly to stop the incoming vehicle from colliding with the
other vehicle. This system has many flaws since the incoming
vehicle's speed is not being considered as for a small distance
the vehicle can't be abruptly stopped, as in [4].

Index Terms: vehicle-to-vehicle (V2V), LED, Wi-Fi, SD card,
Visible light communication

I.

INTRODUCTION

The future of road travel is Vehicle to Vehicle (V2V)
communication, which can prevent accidents and
increase accountability of misdemeanour on road.
Vehicle to vehicle communication is the wireless
transmission of data between vehicles in real time and at
very high speeds, as in [1].
The aim is to assist vehicles interact using Visible
Light technology. As in [2],[3], it is a wireless optical
networking technology that uses IEEE standards for data
transmission and uses photo detectors as receiver. A
system with vehicle to vehicle communication using
visible light is proposed in the model because visible
light communication is the fastest means of
communication and at the same time a Black-Box system
is devised to identify when,

Fig.1. Transmitter

Fig.2. Receiver
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The vehicle's headlights can act as transmitter and receiver can
be fitted on backside of the vehicle. In the event of collision,
data can be transmitted from headlight of the culprit vehicle to
the victim vehicle. Vehicle registration number will also be
transmitted. This information is kept securely inside the Black
Box of the car.
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This data can be retrieved by police using Wi-Fi to catch
the culprit of the collision. This system also incorporates
Bluetooth services which is connected with the driver's
phone. This in turn uses phone's GPS and GSM services
to locate the victim which helps emergency services to
be contacted.
II.

HARDWARE SETUP

The proposed system is made using various hardware
such as Arduino uno, Arduino mega, Bluetooth module,
motor driver, Liquid Crystal Display (LCD), Wi-Fi
module, GSM module and various sensors for
performing various checks on automobile collision and
data transfer. Salient features of proposed system:● Sensors are connected to analog and digital pins
of Arduino.
● LCD panel connected to the Pulse Width
Modulation (PWM) port.
●
Wi-Fi module connected to 3v3 port of the
Arduino board for 3v supply to the module and to the
communication ports (TX,RX).
●
Motor driver is connected to PWM port of the
Arduino board.

Fig.4.Ultrasonic sensor
C.
U slot sensor (H2010)
U slot sensor module is a high-quality infrared Counter
module and is integrated with LM393 chip. It contains both IR
LED and IR photodetector in single package. It is used for
industry counting and motor speed testing. LED light is used
to show output, when object is detected, LED switches off.
LED indication output is directly interfaced to a
microcontroller. The output is given in digital format of 0 or 1.
Output update is very fast since it is optical. Thus it is used to
calculate the rpm of the vehicle.

A. Motor Driver (L293D)
Motor driver is used for locomotion of vehicles on road.
L293D is an integrated circuit (IC) with dual H-bridge
that acts as a motor driver. These integrated chips behave
as current amplifiers and they amplify the incoming
signal to a high current signal. This signal is used to
drive the motors.
The circuit is usually operated in common mode of
operation in which both motors can be driven
simultaneously. One motor is controlled by input logic at
pins 2 & 7 and enable pin 1 as high. The other one is

Fig.5. U slot sensor
D. Collision sensor (SW 420)
The other name for collision sensor is piezoelectric sensor.
Piezoelectric effect is the phenomena which measures changes
in various parameters such as pressure, strain, temperature,
acceleration or force by transforming them into electric charge.
The sensors are very reliable and have a maximum vibration
reading of 294000 m/s2.

controlled using logic pins 10 & 15 and enable pin 9 as
high. The following input logics are used to operate it:
●
01- Clockwise direction
●
10- Anticlockwise direction
●
00 or 11- Stop
Fig.6. Collision sensor
At times, sensors can be sensitive for two or more physical
quantity. For example, when exposed to vibrations, pressure
sensor can depict false information. That is why, acceleration
compensated elements is to be used in summation with
pressure sensing components. These sensors are of importance
for the integrity of the system, as this is the sensor which
detects the occurrence of accident.
Fig.3. Motor Driver
Thus, enable pin is needed to make the drivers work. If
enable input is low, the output take high impedance state
and motors receive no signal.
B. Ultrasonic Sensor (HC-SR04)
Ultrasonic sensor is used to measure distance. It has two
pins namely echo and trigger. It can detect any object in
the range of 2cm to 4m. It emits an ultrasound at 40,000
Hertz from the trigger pin. If there is any obstacle in its
path, the ultrasound reverts back and is detected by the
echo pin. The distance is then calculated by the module
using the speed of sound and time required to travel the
distance.
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E. Li--Fi Transmitter
Li-Fi Transmitter is the module consisting of mainly the
LED and its driving circuitry. This module will help in the
transmission of data from one vehicle to the other. The LED in
the module acts as the headlight of a vehicle, which then
transmits light, along with the data of the user to the other
vehicle which in turn has a Li-Fi Receiver, namely a
phototransistor which converts the data into photocurrent. The
light transmitted from the Li-Fi Transmitter circuitry acts as a
medium for the data to be sent from one vehicle to the other.
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The LED used in the system has a 12V input voltage
and have its luminous flux to be 600 lumen, which is
standard for a headlight in a vehicle.

value as 1 and thereby displays ”Accident Detect”,
consequently ”Data send” displays on LCD at receiver side.
III.

Wi-Fi module (ESP8266)

The ZG2100M module is a less power consuming 802.11b
implementation device. It provides simple and cheaper way to
provide Wi-Fi connectivity to embedded devices. It contains
radio frequency components, baseband and MAC address. It
can easily be interfaced with 8 or 16 bit microcontrollers. It
also supports latest security standards such as WPA and
WPA2.

Fig.7. Li-Fi transmitter
F. Li-Fi Receiver
Li-Fi Receiver chiefly contains a phototransistor and a
transimpedance amplifier circuit. The light from the LED
transmitted from the transmitter is received by the
phototransistor, which then converts into photocurrent.
The photocurrent is then converted into photo-voltage by
the trans-impedance circuit, which can be used for the
receiver circuitry. The light from the transmitter is
actually embedded with data from the system of the
transmitter vehicle. The data is then retrieved by the
receiving vehicle which is then used for different
purposes.

Fig.10. Wi-Fi module
Wi-Fi module is being used to enable data transfer to cloud
server as and when the network available. The data being
speed, date, time, rpm and registration number of vehicle. In
this module, pin 1 and pin 5 are connected with transmitter and
receiver of Arduino port. Pin 2 and Pin 4 are interconnected.
3.3V supply is provided from Arduino at pin 4 of module,
while pin 8 is grounded.
A. GPS module

Fig.8 Li-Fi Receiver
G. LCD panel
The LCD1602 Parallel LCD is a display used easily with
Arduino due to ease of set up and programming. It has a
16 by 2 character line display and sports a high contrast
feature. It uses green light as backlight. The display uses
IIC/I2C interface to reduce the number of pins used on
the Arduino board. The following pins are included:
●
●
●
●
●
●
●

GPS is a system which is used to identify location.
GPS is a satellite based radio navigation system. It sends time
& geo location to any GPS receiver on earth. The condition
being that, there should be an unobstructed line of sight path to
four or more GPS satellites in real time. This system comprises
satellites, receivers and ground stations. Like, stars in
constellations, satellites exist and it is knows at any particular
time, where satellites are going to be present. The location of a
user can be calculated using distance from each satellite in real
time.

Data Pins (D0-D7)
Display contrast pin (Vo)
Power supply pins (+5V and Gnd)
LED Backlight (Bklt+ and BKlt-)
Read/Write (R/W) pin
Enable pin
Register select (RS) pin
Fig.11. GPS module
This module here is used to locate driver’s phone address. It
senses longitude, latitude and location of driver at the time of
collision.

Fig.9. LCD panel
The data pins are high when data is being read or written.
LCD panel here displays distance, rpm of the vehicle. As
the collision occurs, the panel shows vibration sensor
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B. Bluetooth module (HC-05)
HC-05 module follows Bluetooth serial port protocol.. It is
designed
for
transparent
wireless serial connection setup.
Range of Bluetooth module is
from 3.3V to 5V. Driver’s
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phone is connected to the system through Bluetooth.
Bluetooth module is use to enable Bluetooth services. As
the collision occur, a message is send to the emergency
contacts notifying the message ”Need Help, come fast”
as well as the location of the driver.

When the rear car comes close to the front car to the extent
as set by the user, then LCD starts showing the distance and
speed of the rear car on the front car panel in order to alert the
navigator.

Fig.15. Prior to collision
C. Collision
Fig.12. Bluetooth module
C. SD card module
The system incorporates ’Black box’ based
mechanism similar to airplanes. The data transfer will be
in two scenarios. In first scenario, if the vehicle comes
closer to it, but not collide with the other vehicle.In such
case data transfer to SD card will take place, but as the
collision didn’t happen, data will be erased
automatically. In second scenario, if the vehicle comes
nearer to the vehicle, and collide with the other vehicle,
the data transfer to SD card will take place and will be
stored permanently in it.

When the rear car comes close to the front car to the extent
as set by the user, then LCD starts showing the distance and
speed of the rear car on the front car panel in order to alert the
navigator.

Fig. 16. Accident detection
D. After Collision
Aftermath of the collision, for immediate medical and
administration help, drivers phone is connected to system
Bluetooth, and will send data to emergency contacts indicating
location of the driver asking for help.

Fig. 17. Data transfer
E. Mobile Application

Fig.12. SD card module
IV.

WORKING MODEL

This working model comprises of two cars, former is
to demonstrate the front side of the car, while the later
one is to demonstrate the rear side of the car.

Mobile application is developed to enable automatic data
transfer indicating location, latitude and longitude to
emergency contacts.

Fig.13. Automobile
A. LCD initialization
Fig. 18. Mobile App

As and when power supply to the system starts, the
LCD attached to the model is initialized.

F. Website
As vehicles data is being sent on cloud platform, to prevent
data theft, a password protected web platform is developed
which can only be accessed by concerned authorities in the
event of need.

Fig.14. LCD start
B. Before collision
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Fig.19. Website
G. Cloud data representation
Website will show graphically the track record of
vehicle
since
its
inception
on
road.

services are accessed by a mobile application, created
specifically for this system. By the use of GSM service, the
system can automatically messages to the emergency contacts
as and when accident occurs. The proposed prototype shows
fine potential for future vehicle communications scheme using
visible light as the fastest medium, as in [5]. Thereby the
system increases accountability to road accidents. Hence,
gradually lower the rate of these accidents in the near future.
In future, this work can be more effective with the use of
camera sensor. Camera sensor, as in [6] can be used to
determine the accused vehicle number or even the accuser
himself. In the proposed existing system data transfers
between the vehicles. For future use, images or videos can also
be transferred between the cars. For this purpose a higher level
of complexity is needed which can be done by using a
complex microprocessor as it requires digital signal
processing.
Another significant enhancement would be the use of onboard sensors, already present in the car for the purpose of
inter-vehicular communication rather than using a new set of
sensors, as in the proposed system.
In future this prototype can be made fully using photonic IC,
which will incur following benefits to the system 1.
It makes the whole system more discrete, compact,
and also helps in providing a high performance.
2.
The chip can also be integrated with basic electronic
circuits which makes it capable for more functions.
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