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INTRODUCTION 

Li-Fi is a technology for wireless communication 
between devices using light to transmit data and 
position. In its present state only LED lamp can be 
used for the transmission of visible light. The term 
was first introduced by Harald Haas during a 2011 
TED global talk in Edinburgh. In technical terms, Li-
Fi is a Visible Light communication system that is 
capable of transmitting data at high speeds over 
the spectrum, ultraviolent and infrared radiation. 

In terms of its end use the technology is similar 
to WI-FI. The key technical difference is that Wi-Fi 
uses radio frequency to transmit data. Using light to 
transmit data allows Li-Fi to offer several 
advantages like working across higher bandwidth, 
working in areas susceptible to electromagnetic 

interference (e.g. airceft cabin, hospitals, 
underwater communication, ) and offering higher 
transmission speeds. The technology is actively 
being developed by several organizations across 
the globe. It can be very easily explained as, if the 
LED is ON, you are transmitting the data means you 
transmit a digital 1 ; and if the LED is OFF you 
transmit a digital 0,or null, or simply no data 
transfer happens. As one can switch them on and 
off very frequently one can transmit data easily 
because the LEDs intensity is modulated so rapidly 
that human eye cannot notice, so the output in 
form of light appears constant and hence offering 
permanent connectivity 

Depending on the data we want to encode or 
transmit we have to vary the rate at which the LED 
flickers. Enhancements to be made in these 
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In the current era of rapid transformation and development, communication is the key to connect people in 
the world around. Predominantly internet is being shaping the way we live today. Majorly to accompolish 
any task people are using internet(data) from the ages of wired to wireless currently.As the number of users 
increases the speed of transmission of data decreases, the current trend of wifi can provide a maximum 
speed of 150 mbps as per IEEE 802.11n, to remedy this limitation LIFI would be a stepping stone in 
accompolishing the need today. As per german physicist Harald Has data through illumination taking the 
fibber out of fiber optic by sending data through an LED light bulb that varies in intensity faster than the 
human eye can follow. 

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 are 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. Advancements promise a theoretical speed of 10 Gbps 

KEYWORDS: Wi-Fi, Li- Fi, VLC, Visible light communication, MBPS, 



National Conference on Communication and Image Processing, 2019 

 

methods are like using an array of LEDs for parallel 
data transmission or using mixtures of red, green 
and blue LEDs to change the light’s frequency with 
each frequency encoding a different data channel. 

By the above advancement we can achieve a 
theoretical value of speed upto 10GbPS, i.e. we can 
download 1 GB file in just 30 seconds irrespective of 
the file format. 

It can be used in the place such as hospitals, traffic 
signals, modern medical instruments. Li-Fi can also 
be used underwater where Wi-Fi cannot be used.  

Wi-Fi is great for general wireless coverage within 
buildings, whereas Li-Fi is ideal for high density 
wireless data coverage in confined area and for 
relieving radio interference issues. Li-Fi provides 
better bandwidth, efficiency, availability and 
security than Wi-Fi and has already achieved 
blisteringly high speed in the lab. By leveraging the 
low-cost nature of LED's and lighting units there are 
many opportunities to exploit this medium, from 
public internet access through street lamps to auto-
piloted cars that communicate through their 
headlights. Haas envisions a future where data for 
laptops, smart phones, and tablets will be 
transmitted through the light in a 
room.In the application we try to implement a very 
low level Li-Fi data communication where we send 
some data through a small led at a low data rate. 

COMPONENTS USED 

The main components used for the Li-Fi network in 
in transferring of data are as follows:  

1. Transmission Source: A high brightness white 
LED which acts as transmission source. 

2. Receiving Element: A LDR is used for receiving 
of data from the led light source 

3. Arduino Uno: It I use to process the data from 
the transmitter section to the receiver section , In 
this experiment we are using two Arduino boards 
one at the transmitter section and other at the 
receiver section 

4. 16x2 LCD Display: We use diaply to diaply the 
data ehat ever we are sending at the ttransmitter 
side to the receiver side  

HOW IT WILL WORK?  

We are using 4x4 Keypad Matrix to type the data 
we wanted to send and using arduino and simple 
aurdino code langue we shall processes the data 
and send the to an LED light bulb then from the 
bulb a constant stream of photons are emitted, that 
light is called as visible light. But if the current is 
varied slowly the output intensity of the light dims 
up and down. For the communication as soon as, 
LED starts glowing, photo detector or light sensor 
on aurdino will detect light and get a binary 1 
otherwise binary 0.  

 

Figure 1: Block diagram of Li-fi Transmission 

The photo detector registers a binary one when the 
LED is on; and a binary zero if the LED is off. 
Flashing a LED certain times will build up a data to 
transmit. Flashing of light is detected by the photo 
detector or light sensor and it will receive a data 
and that data will display. We can also use Wi-Fi 
technology for it but as it uses the radio waves and 
radio frequency communication requires radio 
circuits, antennas and complex receivers which are 
also harmful for the human being, whereas Li-Fi is 
much simpler and uses direct modulation methods 
similar to those used in low-cost infra-red 
communications devices such as remote control 
units. Infra-red communication is limited in power 
due to eye safety requirements, whereas LED light 
bulbs have high intensities and can achieve very 
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large data rates and not harmful for human being 
also.  

 

Figure 2: Transmitter section Display 

 

Figure 3: Reciever section display 

 

Figure 4 : Li-fi setup 

ADVANTAGES OF LI-FI OVER WI-FI  

 High speed connectivity of the rate of 
500mbps.  

  Li- Fi uses light rather than radio frequency 
signals so are intolerant to disturbances.  

  VLC could be used safely in aircraft without 
affecting airlines signals.  

  Integrated into medical devices and in hospitals 
as this technology doesn’t deal with radio waves, so 
it can easily be used in all such places where 

Bluetooth, infrared, Wi-Fi and internet are broadly 
in use.  

  Under water in sea Wi-Fi does not work at all but 
light can be used and hence undersea explorations 
are good to go now with much ease.  

  There are billions of bulbs worldwide which just 
need to be replaced with LED’s to transmit data.  

  Security is a side benefit of using light for data 
transfer as it does not penetrate through walls.  

  On highways for traffic control applications like 
where Cars can have LED based headlights, LED 
based backlights, and they can communicate with 
each other and prevent accidents.  

  Using this Technology worldwide every street 
lamp would be a free data access point.  

  The issues of the shortage of radio frequency 
bandwidth may be sorted out by Li-Fi.  

COMPARISON BETWEEN LI-FI AND WI-FI  

LI-FI as discussed is a term used to describe visible 
light communication technology applied to high 
speed wireless communication. It acquired this 
name due to the similarity to WI-FI, only using light 
instead of radio. WI-FI is great for general wireless 
coverage within buildings and LI-FI is ideal for high 
density wireless data coverage in confined area and 
for relieving radio interference issues, so the two 
technologies can be considered complimentary.  

Table1 

Technology Speed Data density 

Wireless(current) 

Wi-Fi-IEEE 802.11n 150 Mbps * 

Bluetooth 3 Mbps * 

IRDA 4 Mbps *** 

Wireless(future) 
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WiGig 2Gbps ** 

Giga-IR 1Gbps *** 

Li-Fi >1Gbps **** 

 

Table 1 also contains the current wireless 
technologies that can be used for transferring data 
between devices today i.e. Wi-Fi, Bluetooth and 
IrDA. Only Wi-Fi currently offers very high data 
rates. The IEEE 802.11n in most implementations 
provides up to 150Mbit/s (in theory the standard 
can go to 600Mbit/s) although in practice you 
receive considerably less than this. Note that one 
out of three of these is an optical technology  

APPLICATIONS ON LI-FI 

Health technologies 

Wi-Fi is implemented in many hospitals, 
interference from cell phones and computers can 
block signals from monitoring equipment. Thus Li-
Fi solves both problems: lights are not only allowed 
in operating rooms, but tend to be the most 
intended fixtures in the room. And, as mentioned 
by Haas in his TED Talk, Li-Fi has 10,000 times the 
spectrum of Wi-Fi, so we can’t delegate red light to 
priority medical data.  

Mobile Connectivity 

Laptops, smart phones, tablets and other mobile 
devices can interconnect directly using Li-Fi. Short-
range links give very high data rates and also 
provides security.  

Underwater Communications 

Due to strong signal absorption in water, RF use is 
impractical. Acoustic waves have extremely low 
bandwidth and disturb marine life. Li-Fi provides a 
solution for short-range communications.  

Vehicles & Transportation 

LED headlights and tail-lights are being introduced. 
Street lamps, signage and traffic signals are also 
moving to LED. This can be used for vehicle-to-
vehicle and vehicle-to-roadside communications. 
This can be applied for road safety and traffic 
management. 

Power Plants 

Wi-Fi and many other radiation or radio waves are 
bad for sensitive areas like those of power plants 
especially the atomic power plants. Nuclear power 
plants need fast, inter-connected data systems to 
monitor things like demand, grid integrity and core 
temperature. Proper monitoring can save huge 
benefits in terms of energy and economy obviously. 
Li-Fi could offer safe, abundant connectivity for all 
areas of these sensitive locations. This would be 
cost effective as well as would improve upon the 
current implementations solutions.  

CONCLUSION  

Possibilities for future utilization are abundant. 
Every light bulb can be converted into li-fi signal 
receptor to transfer data and we could proceed 
toward the cleaner, safer, greener and brighter 
future. As we know that the airways are getting 
clogged day by day Li-fi can offer a genuine and 
very efficient alternative. Li-Fi is enabled by 
advanced digital transmission technologies. Optical 
cell networks based on Li-Fi are the link between 
future energy efficient illumination and cellular 
communications. They can also harness 
unregulated, unused and vast amount of 
electromagnetic spectrum and can even enable 
ever smaller cells without the need for new 
infrastructure.  

The issues of shortage of radio frequency can be 
tackled easily with only limitation being that it 
works in direct line of sight of light. There are no 
dead ends to technology and science. Now both 
light and radio waves can be used simultaneously 
to transfer data and signals. 
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