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Abstract— Li-Fi is a high-speed and wireless communication 
device that uses light for networking for a different purpose. 
Li-Fi-enabled LED lights alter illumination levels so that light 
is transmitted along with data when the bulbs are turned on. 
This modulation occurs so quickly that it can't be detected by 
the eye. A very current technology that generates a centred 
beam of light similar to sound beams originating from a 
directional speaker is the visible light spotlight. Relevant 
listeners may be targeted with sound by shining optics to one 
sight without those nearby hearing it.  

 
Keywords—Li Fi, visible light communication 

I. INTRODUCTION  

Visible light communication (VLC) is a variant of data 
communication which uses visible light between 780-375 nm 
(400 and 800 THz). VLC is a subset of technologies for 
wireless optical communications. The technology uses 
fluorescent lamps to relay signals at 10 kbps, or LEDs at up to 
500 Mbps (ordinary lamps, not special communications 
devices). Low rate data transfers have been demonstrated at 1 
and 2 kilometres (0.6 and 1.2 mi). Thanks to larger optics and 
more powerful LEDs, RONJA achieves full Ethernet (10 
Mbps) speed over the same distance. Generally speaking, 
specially built electronic devices containing a photodiode 
transmit signals from light sources, although in some instances 
a camera is used for mobile phones.. Specially designed 
electronic devices generally containing a photodiode receive 
signals from light sources, although in some cases a cell phone 
camera or a digital camera will be sufficient. The image sensor 
used in these devices is in fact an array of photodiodes (pixels) 
and in some applications its use may be preferred over a single 
photodiode. Such a sensor may provide either multi-channel 
communication (down to 1 pixel = 1 channel) or a spatial 
awareness of multiple light sources. VLC can be used as a 
communications medium for ubiquitous computing, because 
light-producing devices (such as indoor/outdoor lamps, TVs, 
traffic signs, commercial displays and car headlights/taillights) 
are used everywhere. Using visible light is also less dangerous 
for high-power applications because humans can perceive it 
and act to protect their eyes from damage. 

Light-Fidelity is a label for wireless-communication 
systems using light as a carrier instead of traditional radio 

Frequencies, as in Wi-Fi. Li-Fi has the advantage of being able 
to be used in sensitive areas such as in Aircraft and other 
transportation without causing interference. However, the light 
waves used cannot penetrate walls. It is typically implemented 
using white LED bulbs at the Downlink transmitter. This type 
of devices is normally used for illumination only by applying a 
constant current. However, by fast and subtle variations of the 
current, the optical output can be made to vary at extremely 
high speeds. This property of optical current is used in Li-Fi 
setup. The operational procedure is very simple, if the LED 
bulb is on, you transmit a digital 1, if it’s off you transmit a 0. 
The LEDs can be switched on and off very quickly, which 
gives nice opportunities for transmitting data. Hence all that is 
required is some LEDs and a controller that code data into 
those LEDs.  

All one has to do is to vary the rate which the LED’s 
flicker depending upon the data we want to encode. Further at 
enhancements can be made in this method, like using an array 
of LEDs for parallel data transmission, or using mixtures of 
red, green and blue LEDs to alter the light’s frequency with 
each frequency encoding a different data channel. Such 
advancements promise a theoretical speed of 10 Gbps – 
meaning one can download a full high-definition film in just 
30 seconds. 

II. EXPERIMENTS 

A. Experimental set-up 

The li-fi audio transmitting system is divided into two 
sections as transmitting section and the receiving section. The 
transmitting sections consists of a sound record and play back 
module which is used to record the audio using a mic attached 
to it. It converts sound  into electrical signal. This electrical 
signal is converted into digital form using ADC converter and 
is stored in the inbuilt EEPROM. Whenever the play button is 
pressed the digital bits are converted back  into analog form 
using DAC converter. This signal is then amplified and 
modulated using OOK modulation. The modulated signal is 
then given to the li-fi drive which converts this analog signal 
into light which is given out through LED. The block diagram 
of the transmitter section is shown in Fig 1. 

This light signal reaches the receiver section, The block 
diagram of the receiver section is shown in Fig 2. The li-fi 
receive module  receives the light signal and converts it into 
analog form. This if fed to the controller using an UART 

ISSN NO: 2394-2886

Page No: 252

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 2, 2019



converter. A LDR is used to to monitor the intensity of the 
light received and is displayed on the LCD display.  The pic 
controller produces the corresponding audio signal which is 
then amplified and given as the output the speaker 

 

Fig 1. Block diagram of transmitter section 

 

Fig 2.Block diagram of receiver section 

. 

III. EXPERIMENTAL RESULTS AND DISCUSSION 

The proposed system as shown in Fig 3 is used to 
transmit information using light. This is very efficient since 
we already use LED lights everywhere for lighting purpose, 
the same is now used for transmitting data. 

 

Fig 3.Experimental set up 

 The output shows that using light the audio was transmitted 
and received  without any loss in data. This communication is 
very secure since light cannot pass through opaque structures, 
Li-Fi Internet is available only to the users within a room and 
cannot be reached by users in other  rooms or buildings. 

 

Fig 4. Experimental setup of transmitter section 

 

The experimental set up of the transmitter and the receiver 
section are shown in Fig 4 and Fig 5 respectively. The audio 
gets converted into light and reaches the receiver. The light is 
again converted back into audio and is heard through the 
speaker. 

 The light intensity is displayed and also the bit error rate is 
calculated which uses PWM signals for BER calculation.This 
BER  indicates the noise that is added to the original audio 
signal and is shown in Fig 6.  

 

 

Fig 5. Experimental setup of receiver section 
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Fig 6. Intensity and BER values 

 

IV. CONCLUSION 

         The proposed system aims in a communication which  
uses light for transmitting the data. This system is very 
efficient and secure. By this process long distance 
communication is possible and used for many day to day 
applications. Li-Fi is a new technology which is much more 
enhanced than other wireless technologies which is used for 
many basic applications. This application is designed 
especially for transmitting and communicating through Li-Fi 
technology. The output from this system will be 
communicated in maximum quality audible file and system 
will also transmit data.  
 

V. FUTURE ENHANCEMENTS 

The proposed system is limited since it is a small 
scale demonstration of the trending technology. It can be done 
in the full-fledged manner to experience the advanced speed of 
this technology. The same system can be improved by 
increasing the distance of communication. Apart from audio 
signals, this setup can be modified for communicating even 
still images and video tracks. This demonstration being the 
point-to- point communication, it can be further extended by 
enabling multi-user communication and broadcast mode of 
communication.   
  Yet, the ultimate focus of the researchers lies in 
building communication systems with greater data rates. Using 
this visible light communication, data rates in the order of 
terabits per second can be designed in nearby time scale.  
Transmission of two or more different types of signals in the 
same channel shall be achieved by using various color of 
LEDs. 
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