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Abstract

Today, in the current era, there is of need high speed
of data transfer. But the same time demand of the data is
increasing almost double every year. To get cope up with
the need we have something better than the radio frequency
waves. So here is the new upcoming technology known as
LIFI. The name LIFI implies Light Fidelity. Lifi uses light
emitting diodes (LEDs) for data transmission which comes
under a wireless optical networking technology. Communi-
cation medium for the Li-Fi is light. It uses the only white
LED light for communication. In LIFI the data is trans-
fer at the speed of light. As we know the speed of light is
299792458 m/s. LiFi is related to visible light communi-
cation (VLC) offers lots of specific benefits, and operative
elucidations to the many problems of wireless communica-
tion. The current paper summarizes the research that the
effect of the distances on the communication, where in pre-
sented paper we have implemented the data transmission
using lifi for audio and text data where the speed of the
data transmission is at high speed. As the future prospects
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these technology can be used for the transfer of data from
one device to another.

Key Words:Lifi, LED, VLC, Light Fidelity

1 Introduction

As we know in 20th century there is tremendous need of Internet.
Without internet we cannot do anything. Now-a-days, everything
as become on the finger of tips with the help of internet such as
booking tickets of railways, buses, cinemas and paying bills of elec-
tricity, mobile, etc. So we can say that the internet plays a vital role
in human life as well as its helps to develop the technology. But as
we see that the due to all these facility provided by the internet, the
need of the internet as increase tremendously in fact it is getting
double every year. So due to these need, we have to find the new
technology which help to provide the need of the internet. There
is also need for need for to increase the of data transfer between
two devices. According to the report of Akamai Technologies, In-
dia ranks 89th globally in connection speed with the average speed
of 6.5Mbps. So here is the new upcoming technology known as
LIGHT-FIDELITY (Li-Fi)[1-2].

Li-Fi is the new upcoming technology which was introduced by
Professor Harald Haas. At the University of Edinburgh he is the
Professor of Mobile Communications. Li-Fi is a wireless commu-
nication. It uses the LEDs (Light Emitting Diodes) for communi-
cation. All the data in Li-Fi is transfer using LEDs. So LEDs is
the key component in the Li-Fi communication. Li-Fi transmits
the data through Visible Light Communication (VLC). Currently
we are using Radio Frequency (RF) waves for communication and
data transmission. Light is used instead of radio-waves to transmit
information. Transceiver fitted LED lamps acts like Wi-Fi modem
LED lamps can light a room as well as transmit-receive informa-
tion. It provides illumination as well as data communication. Let
us have a look at the electromagnetic spectrum[1-3].

Electromagnetic Spectrum:
Currently, we are using the radio frequency waves for communi-

cation. It is the part of electromagnetic spectrum. It ranges from
3KHz to 300Mhz. Ultraviolet and X-rays are harmful to human
body so we cannot use for communication purpose. IR rays, due to
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eye safety regulations, are not used. As it has many disadvantages
which can overcome using Li-Fi. Li-Fi uses the visible light for
communication. It is term as visible because all the data is trans-
ferred using the light which we can see. The visible light spectrum
is combination of Red, Orange, Yellow, Green, Blue and Violet. All
the combination of these colours at a correct proportion can create
the white light. Li-Fi can provide dual use such as providing the
light as well as it can be used for the communication. But RF it
can only use for the single purpose. As it is not visible it cannot use
for the lighting propose. Now here question arise that why there is
need of the Li-Fi. Let us discuss the need of the Li-Fi [1-3].

Fig 2.1 Block diagram of HRV analyzer.Figure 1. Electromagnetic
Spectrum

Related Work:
The co-founder of the Li-Fi has developed a company known as

Pure Li-Fi. It is fully based on Li-Fi technology. Communication
is done using the Li-Fi Technology only.

Velmenni, a start-up base in Delhi, creates VLC links that can
broadcast data at high speed, up to 20 meters and also work on
applications in aviation.

The UK consortium EPSRC developed a tiny micron sized LEDs.
It has two advantages

• It flickers 1000 times faster than the ordinary LED.

• It has the size of 1mm

The USAs company developed Lumicast project, a positioning
system based on VLC. It is able to support a broad range of indoor
positioning applications in commercial, office and industrial set-
tings, and has been adopted by leading players in the LED lighting
ecosystem such as Acuity Brands
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The Japanese company Outstanding Technology launched on
2016 their products realizing high security and electromagnetic
compatibility (EMC) and high accuracy positioning information
platform for smartphones/tablets using LED lighting. The Indi-
ans students of Mangalore Institute of Technology and Engineering
in Moodabidri, demonstrated transmission of data through light
sources and won the third prize at the 7th Annual Edition of
UNISYS All India Project Competition Cloud 20/20, in 2016. They
used in their project, three colours Triplet LiFi, each colour carry-
ing different data streams. The Switzerland team Disney Research
presented VLC applications in clothes for children and toys as well
as an indoor VLC system based on networked light bulbs [1]. Open
VLC project aims to develop open-source, software defined technol-
ogy being focused on developing concepts like LiFi, built around a
credit-card-sized embedded Linux platform with a LED front-end
[11]. The British company pure LiFi, launch the Li-1st, at the Mo-
bile World Congress in Barcelona in 2014 and plans to make LiFi
commercially available systems created in partnership with LED
maker Lucibel. It also announced deal with Apple, which would let
iPhones use LiFi via the on board camera. The Dubai-based opera-
tor Du, in conjunction with company Zero.1, recently demonstrated
how LiFi hotspots can be set up to provide internet access[4].

Need of Li-Fi
There are many issues related to currently using Wi-Fi such

capacity, availability, efficiency & security. Capacity of the radio
frequency waves it limited. It cannot be expand beyond a limit.
As they are limited the cost is very high and the need is getting
doubled or more than doubled every year. So we must find a way
to cope up with the need as well as find the solution for the cost
which is reduced in the Li-Fi. Li-Fi provides 10000 times more spec-
trum than the radio frequency waves. Availability issue is reduced
because the light is available everywhere[2,11].

As Hass et.al. Stated, another issue with li-fi is efficiency, there
are more than 1.4 million mobile towers. Most of the energy is
used to them. So just imagine how much energy is consumed just
to cool them. The efficiency is about the less than 10%. So the
radio frequency is inefficient. These issues are overcome in Li-Fi as
LED light consumes low energy and provide high efficiency [2,3,11].

Next issue is security. Now-a-days, hacking is a very crucial
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issue with all wireless devices. So the data is not secure even we
provide more or more security. In radio frequency waves, they can
penetrate through wall. So at a certain point they can be hacked
or they can be used for the illegal purpose. This issue is overcome
in Li-Fi. In Li-Fi the data which is transmitted through light it
cannot penetrate the wall because the scope of the light is limited
within the particular area or the room. So the chance of hacking
or intrusion in the system is totally nullified[3].

Working of Li-Fi:
The working is Li-Fi is very easy. As we know that the key com-

ponent for the data transfer is the LED. It works on the flickering
of the light. LED lights flickers at a very high speed. The flicking
cannot be seen by human eye because it is very fast and it appears
to be continues light. It transmits the data in binary form, .i.e., 0s
and 1s. 1 indicates ON and 0 indicate OFF. All the data in radio
is transfer in a serial manner, .i.e., one after another. But in Li-Fi
the data in transfer in parallel manner means number of streams
of data is transfer at a single instance. Thats why the Li-Fi is very
fast.

Figure 2 : Parallel Communication
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2 System Architecture:

Following are the contents which required at the sender side:

• Internet or server (or combination of both)

• Streaming Content

• Lamp Driver

• Power Supply to LED

• LED Lamp

Following are the contents which required at the receiver side:

• Device which can recognize the LED light (PhotoDiode)

• Amplifier

• Application for receiving data

Figure 3 : System Architecture

At the first the data from the server or from the internet or
any sending device is collected at the content streaming. From
there they send to the lamp driver. There packets of the data is
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created. Then that packages are send to the receiver through the
LED Lamp. At the receiver side the data is get detected by the
photodiode. The photodiode works as the noise remover as well as
the data recognizer. Then the data using application is send to the
receivers. This is the actual working of the Li-Fi[8-10].

3 Experiment Setup:

To ensure how exactly the Li-Fi works we have conducted a small
experiment where we are transmitting the audio signals through to
the speakers. Following components are used for the experiment:

• Solar Cell:- Output of 2 volts to 3 volts

• 3 white LED of 5 volts

• 3.2 mm audio jack

• Amplifier

• Aux cable

• A mobile phone or a laptop

Figure 4 : PCB For Amplifier
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Figure 5 : Amplifier

Figure 6 : Full System Connection

4 Observations:

Table 1 : Table of observations

Figure 7 : Effect of distance on Data (Audio Data)

All this observation are taken using the mobile app which helps
in measuring the sound in decibel (dB). As we can see that the as
the distance is increased the sound also gets decreased these state
that in Li-Fi the as the distance increase the speed of data transfer
also decreased. If we would increase the number of LED with their
increase in watt than the speed also get increase. But here the
distance also place a vital role in Li-Fi so the there should be the
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sufficient light that will able to transfer the data even if the distance
is more.

Advantages:

1. High Speed

2. Security

3. Low cost

4. Low energy consumption

5. No electromagnetic smog

6. Safe for health

Disadvantage:

1. Distance and limited range

2. Interference

3. Special Hardware Needs

Applications:

1. Airplanes: Even we are in aeroplane we will be able to trans-
mit the data and we will not be told to set are mobile phones
on the aeroplane mode.

2. Hospitals: Radio Frequency is not allowed to use in operation
theatre. If a doctor is in the operation theatre and he needs
the assistance from his colleague he will be able to receive that
assistance using Li-Fi because only LED lights are available
in operation theatre.

3. Petrochemical industry: In petrochemical industry we cant
use RF which might generate antennas box the light which
are used is LED lights.

4. In home and office appliances: It can be access point for free
data uses.

5. Smart lighting: It can be access point for free data uses.

9

International Journal of Pure and Applied Mathematics Special Issue



6. Underwater : Remotely operator vehicle, used for digging the
ocean bed, which uses LED to illuminate the space down there
and this light can be used to transmit the wireless data that
these things communicate with each other.

5 Conclusion:

In presented paper at a certain point the RF waves can be proved as
a harmful and also the bandwidth of the RF waves is getting limit,
it does provide its full extend in use because while transmitting the
data, most of that is used for the transport i.e. if we have data plan
of 4Mbps the actual speed given to us is about 624kbps. Whereas
here we using the light as the communication medium, so we will
get faster internet access as well as faster data transfer using Li-Fi.
We have implemented this using audio data and in future using
same system we can go with text, video or any file transmission
can be done efficiently. To create safe and green eco-environment
we can use as the light as medium for data communication.
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