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INTRODUCTION 

There has been a rapid growth in Automobile 
industry across the globe. With ever rising 
population, more and more people move to the 
cities, leading to faster urbanization. With rise in 
automation and Internet of Things (IoT), technology 
has increased the standard of living. Every year 
there is an increase in automobile sales of about 
25% and the major reason is private transportation 
is becoming cheaper and affordable. One can 
conclude that in today’s lifestyle each individual has 
its own private vehicle. Sole ownership of vehicles 
leads to certain disadvantages in terms of the 
harmful effects on the environment due to emission 
of CO2, CO, etc. Not only does the environment get 
affected by vehicles but one also cannot deny the 
fact that with increase in vehicular population 
across cities there has been an extreme rise in 
traffic and as traffic raises the roads, the highways, 
etc., start becoming unsafe for the citizens. Road 
accidents have become very common over the past 
few years and it is predicted to increase by 2% 
every passing year. The cars are totally dependent 
on human assisted driving rather than the pre-
defined software of driving. 

The cars are totally dependent on human assisted 
driving rather than the pre-defined software of 
driving. But as human intervention is involved in the 
operation of these types of cars we can say that the 
entire efficiency of the car depends upon the 
efficiency of the driving skills of the person driving 
the car. And this makes them more liable to 
collision and accidents. But in today’s world almost 
all transportation is dependent upon on these cars 
but times are changing and we can say that the 
invention of smart cars with their perfectly designed 
software for driving with features like data 
gathering and automatic collision detection are not 
less than the revolution in transport industry. 
Smartness can be truly achieved when there exists a 
proper communication methodology between the 
cars. As a Smart Car is a totally autonomous body, 
the communication forms the heart of the design of 
any smart car; it requires transmission and receiving 
of data. Transmission and reception of data plays a 
very crucial role in the day to day activity. 

MATERIAL AND METHODOLOGY 

The hardware used in this system are Arduino, 
Ultrasonic sensor, LiFi Transmitter and Receiver 
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circuit. Their uses are :The Li-Fi transmitter circuitry 
and receiver circuitry are installed in the Car 
represented by  where i=1, 2,...,N, for N cars. In 
the proposed system which will be investigated in 
this work, I consider the case with N=2. The tail 
light of  is equipped with Li-Fi transmitter and the 
front side of  is equipped with Li-Fi receiver. The 
devices and sensors which are used in the Li-Fi 
transmitter and receiver sections are described as 
follows.  

1. Li-Fi transmitter module: To transmit the 
calculated information from  to  
2. Li-Fi receiver module: To receive the 
information from  
3. Ultrasound range Sensor: To measure the 
distance between  and  
4. Servo motor: To act as a speedometer, this will 
show the variation in speed.  

 

Figure 1: Transmitter Block Diagram 

 

Figure 2: Receiver Block Diagram 

This module is equipped with Li-Fi Transmitter 
module, Ultra-Sonic Range sensor and Arduino-
Uno Board which in turn helps the leading car  to 
transmit the information to following car  to 
detect and avoid collision. The block diagram of 
transmitter section and its real time module is 
shown in Figures 1 and 2. When a following car  
approaches the leading car , the range sensor 
installed in Car  gets initialized and measure the 
distance between two cars. If the measured 
distance between two cars is less than the threshold 
distance  then the LCD display attached to the 
transmitter section will appear the indication 
“WARNING” otherwise the LCD display will inform 
“SAFE ZONE”. Threshold depends on several 
different parameters like the relative velocity 
between two cars and distance between two 
vehicles, braking safety distance, "two seconds" 
rule. In this work has been considered one meter as 
the threshold distance or safety margin between 
two cars due to limitation of measuring range of an 
ultrasonic range sensor. In this prototype, the 
ultrasonic sensors used to measure distance in 
range of 10 cm-100 meters. It can be observed that 
the accuracy of measured distance is good as 
compared to the actual distance and it is almost 
linear.    

The measured distance between two cars (D) is 
used to calculate the speed of second car  by 
which it should move in order to avoid the collision. 
The calculated speed of car  is transmitted to it 
using Li-Fi transmitter. The calculation involving the 
conversion of distance measured to the speed of 
car  is shown below:  

Vt=V0e pow-(aD)+CT (1) 

D=Vt*(Time/2)(2) 

Where, "Time" is the ping time from sensor  

S=(Smax/dth)*D(3) 

The equation which relates the conversion of 
distance measure to the speed depends on certain 
factors like the maximum speed of the car allowed 
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(In this paper it is 90 Km/hr), the safety margin 
between the cars  and  (In this paper it is 1m or 
100cm), the precision and exactness of range 
sensor used. So, the equation becomes as follows:  

S=0.9*D(4) 

The receiver section receives the information 
transmitted from leading car  and is installed in 

, it is equipped with Li-Fi receiver module, LCD 
display, Arduino-Uno Board and Servomotor which 
acts as a speedometer. The block diagram of 
receiver section and real its real time module is 
shown below. The receiver module willreceive the 
speed transmitted by car with the help of Li-Fi 
receiver. The servomotor, LCD display will be 
initialized. The received speed will be displayed on 
the LCD display. The speed will be converted to the 
degrees of rotation of servo motor using set of 
equations. If the speed received is greater than the 
current speed of car    then needle is rotated 
clockwise and vice-versa. The speed of the car    is 
converted to degree of rotation (DOR) using Eq. (5). 
DOR is obtained from the maximum and minimum 
of its values.    

DOR=DORmax-((DORmax-DORmin/Smax)*S)              
(5)  

The degree of rotation depends upon the design of 
speedometer and servomotor. In this work, I have 
designed the speedometer with its speed ranging 
from 0-90 Km/hr. The servomotor has degree of 
rotation from 250 to 1600. The equation can be 
modified as per the need of the user. There are 
certain factors on which the equation depends like 
the maximum speed of the car (in this paper its 90 
Km/hr), the quality and precision of servomotor 
used to design the speedometer. So, the equation 
becomes as follows:                                     

DOR=160-(1.5*S)(6) 

RESULTS 

The developed prototype is tested and analyzed 
with respect to speed versus distance and the angle 
of rotation versus speed. The speed of the car is 

decreases as the distance between the cars is 
decreasing.  With respect to the developed 
prototype, the threshold distance between the cars 
is 40 cm means that the second car can maintain 
the speed of 35 km. That is, if the distance is equal 
or greater than the threshold distance then the 
speed changes to the maximum speed (i.e. 
90km/hr) and if the distance is less than the 
threshold distance then the speed will decrease 
linearly. In the proposed and developed prototype, 
the speed of the second car is controlled with the 
help of stepper motor angle of rotation.  

CONCLUSION 

This paper presents a new and innovative collision 
detection of cars, thereby reducing the probability 
of fatal car accidents. The proposed method relies 
on Li-Fi transmitter and receiver systems. This paper 
would encourage and motivate others to further 
explore the notion of Smart Cars and the use of Li-
Fi Technology and hence, develop more efficient 
strategy to enhance the transmitting range of the 
Li-Fi system and propose innovative solutions to 
overcome the challenges due to line of sight (LOS) 
communication and white light interference i.e. 
associated with the Li-Fi. Apart from that, the 
ultrasonic range sensor can be modified to increase 
its detection range. The proposed system can be 
extended to detect the Side impact collision, Lane-
Change assistance or Blind-Spot detection. With 
proper assistance from the concerned authorities it 
is highly possible to implement the proposed 
system in the Smart Cars of the future.   
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