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Abstract: Accidents often taken place in roads are found mainly due to vehicles running above the speed limit in that traffic 
zone. A very efficient concept of limiting the maximum speed of a vehicle automatically has been proposed using LI-FI 
technology. Here, a speed limit data is transmitted in the form of a high frequency modulated light along with the traffic 
signal light.  Depending on the statistical and historical data of congestion and accidents with respect to time and season 
different speed limit is set at different traffic zones. The frequency at which the signal lamp is modulated is related to the 
maximum speed limit of that zone.  An electronic device mounted in a vehicle receives the LI-FI signal while passing 
through the signal post. It decodes and gets the maximum speed limit data from the signal. This data is used to restrict the 
maximum speed of the vehicle through its electronic control unit (ECU). Electrical power of the transmitter and LED based 
signal system is acquired through a micro-wind turbine driven generator mounted on the signal post that gets rotational 
movement due to the thrust developed in wind by moving vehicles. Solar PV power and battery are also integrated for 
backup 
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I. INTRODUCTION 
 
To move faster than others, buses or private cars 
sometimes run at a very high speed. Competition in 
vehicles are very common in roads.  As a result of 
ruthless driving civilians are sacrificing their lives in 
accidents. Traffic light is meant to control flow of 
cars in a particular direction. It can instruct whether 
to move or wait for a while. Implementation of a 
noble device on traffic lamps which can control 
vehicle’s speed while those are crossing any signal 
post would be very efficient. Such a speed controller 
device can be made more efficient by using 
renewable energy source to run it. If LI-FI technology 
is used to send speed data through signal human eyes 
are unable to detect the high frequency light. It will 
appear as a steady light. By analyzing statistical data 
of number of vehicles on the road and time of 
accident, speed limit can be restricted for a particular 
traffic zone with time. Different high frequency light 
signal giving an indication of speed limit is generated 
and sent through signal light. A special sensor device 
mounted in the vehicle receives the light sensing 
frequencies and restricts the maximum speed limit. A 
vertical axis turbine mounted on the signal post 
generates electrical power for the light.  Rotational 
movement is achieved by the air thrust developed by 
the moving vehicles. A solar PV panel along with the 
wind turbine generator provides necessary power for 
the signal light . Many papers are available where LI-
FI technology have been described. These are mainly 
on different data transmission techniques using LI-FI 
in place of wireless communication [1], [2], [3], [5], 
[6], [7], [8], [9], [10], [11], [12], [13], [14]. Audio 
transmission using LI-FI is found in a paper [4].  
Here, in this paper, we have presented a real time 
application of LI-FI system as an automatic controller 

in road safety application. 
 
II. SATISTICAL ROAD DATA 
 
Statistic says 1214 road crashes occur every day in 
India. Two wheelers account for 25% of total road 
crash deaths.  One graphical analysis of road 
accidents in India with year is shown below in 
figure1. 

 
Fig.1. Road Accidents With Year 

 
Survey on different roads gives fatalities occurred at 
different instance of time in 24 hours as shown in 
figures 2-5 . 
 

 
Fig.2. Road accidents with time in one traffic zone 
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Fig.3. Road accidents with time in second traffic zone 

 

 
Fig.4. Road accidents with time in third traffic zone 

 

 
Fig.5. Road accidents with time in fourth traffic zone 

 
From statistical point of view collisions occur mainly 
at night. The main cause of accidents is rush driving 
and absence of traffic police at night. This major 
problem can be solved by setting up automatic speed 
controller in the vehicle. 
 
III. DESIGN CONCEPT 
 
LED can support high speed lighting on and off 
signal. In this case, high speed data can be carried by 
the modulated light from the LED, which makes 
information transmission possible while controlling 
the traffic. When signals reach the receiver, 
photodiode light sensor will convert the optical 
signals to electrical ones and the original information 
will be recovered.  Here a very simple method has 
been followed. Microcontroller which is programmed 
on the basis of statistical survey on a particular road 
is used to instruct the current controller circuit to run 
at different frequencies at different instance of time. 
Here, different frequencies actually indicate different 
upper speed limit of vehicles.  
A picture shown in figure7 gives an overview of 
traffic control. 

 

 
Fig.7.  Block diagram of the system is given below 

 

 
Fig.9. light signal detection and speed control scheme 

 
We know that controlling the fuel injection in an IC 
engine, the speed of the vehicle can be controlled. 
The electronic control unit (ECU)of a car controls the 
fuel injection. Here, as shown in the figure9, the 
detected frequency from the signal light is measured 
and used to set the maximum speed of the car.  
Electronic closed loop controller limits the maximum 
speed by comparing the received speed limit signal 
with the actual speed feedback signal. 
 In this scheme, the reference speed signal gets 
modified after receiving the speed signal from the 
signal it is passing by. 
 

 
Fig.10. Wind, Solar and Battery charging circuit 

 
As shown in figure10, the power source for the signal 
light is generated at the signal post. One of these is a 
solar PV panel which generates DC power. This DC 
power is fed to a charge controller to charge a 
standby battery and at the same time it provides 
power to the signal lamp. Solar power is available 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-5, Issue-3, Mar.-2017 
http://iraj.in 

Li-Fi Based Renewable Energy Powered Automatic Maximum Speed Restriction System for Vehicles 
 

46 

during day time only. But the charged battery 
continues to provide power to the signal lamp. 
In addition to the solar power a micro vertical axis 
turbine coupled generator also provides power. The 
turbine rotates with the air thrust generated by the 
moving vehicles. 
 

 
Fig.11. LED driving scheme 

 
Figure11 shows a block diagram of the signal light 
controller.   
 
IV. CIRCUIT DESIGN 
 
Micro-controller generates high frequency signal as 
per the traffic requirement. The current controlled fly 
back converter drives the LED signal lamp. 
 

 
Fig.12. Micro-controller driven traffic signal lamp 

 
Figure12 shows the detailed circuit diagram. Power 
supply unit converts the battery voltage to different 
voltage levels for the micro-controller and the MOS 
driver. Power MOSFET drives the fly-back 
transformer at a frequency set by the micro-
controller. During the on time the current through the 
primary of the transformer which behaves like an 
inductor rises following a ramp waveform. The 
resistor R senses the peak current. Micro-processor 
resets the driving pulse in each cycle when the 
current reaches a threshold peak value set by the 
processor. 
 

 
Fig.13. Vertical axis micro-wind generator 

 
Figure13 shows a vertical axis micro-wind generator. 
The wind generator is mounted on the signal post. It 
is driven by the air thrust produced by the running 

cars in the road. The turbine on the other hand rotates 
a micro-generator that produces AC electricity. 

 
Fig.15. Battery charging circuit 

 
LED lamp is powered from a battery. It was 
mentioned that the battery receives power from the 
wind generator and also from a solar PV module as 
shown in the figure15. The AC output voltage of the 
wind generator is rectified and fed to a DC-DC 
converter to charge the battery. The charge controller 
circuit generates PWM pulses to control the charging 
level of the battery. DC output of the solar PV panel 
is also added to the input of the charge controller. 
The signal LED mounted in a clustered form is 
switched on and off at a much higher frequency so 
that human eye observe the light as a steady one. The 
switching frequency is selected by the micro-
controller based on the road requirement. A statistical 
data of a particular road is taken based on time and 
traffic flow. Historical road accidents data is also 
considered. The micro-controller is programmed with 
all related maximum speed limiting data. RTC in the 
microcontroller provides timing information. As 
mentioned, maximum speed limit in a particular zone 
will vary with time and season. 
LED switching frequencies are assigned with 
different speed limits. Micro-controller generates a 
PWM pulses to drive the signal LED lamp. 
Frequency of the PWM signal is related to the 
maximum speed limit.  
When a vehicle passes through a signal post, a small 
electronic LED light frequency sensing circuit 
mounted in it  catches the signal light .  The LED 
switching frequency fixes the maximum speed limit 
of a vehicle using its ECU unit. The sensor unit is to 
be considered as a compulsory unit for all vehicles. 
As shown in figure 12, the concept of fly back 
converter has been used to drive the series LEDs. 
If  the power consumes by the lamp is P watts, 
P = ½. L. Ip

2.f  watts,  
Where, 
 L = the inductance of the primary side of the 
transformer, 
Ip = the peak current sensed by the current sensing   
resistor R and f =the switching frequency. 
 
The energy stored in the primary during on time of 
the MOS transistor is transferred to the secondary 
during the off period of the transistor. The dot 
configuration of the transformer shows that due to the 
presence of a diode in the secondary side of the 
circuit, LED current flows only during the off period 
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of the transistor. During the off period , the energy 
stored in the primary is passed through the secondary 
in opposite polarity forward biasing the diode.  
Current thus flows through the LEDs in series. 
 

 
Fig.25. Primary current waveform at different switching 

frequencies 
 
When the switching frequency is increased , the peak 
current limit is  automatically reduced by the 
controller  to keep the power output same as given in 
the following equations, 
 
P = ½.L.Ip1

2.f1 = ½.L.Ip2
2.f2 

 
Micro-controller is programmed to set the peak 
current limit for a particular switching frequency. 
 
CONCLUSIONS 
 
The scheme has been conceptually designed. A 
miniature laboratory model has been tested. It needs 
to be tested in actual environmental condition. Since 
the circuit is very simple and small, it will be easy to 
implement. Cost of the modules will also be less.  It 
will find a very efficient way of controlling traffic 
accidents drasticallyand  automatic road management 
will come to a reality. 
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