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Abstract: Whether you’re using wireless internet in a coffee shop, stealing it from the guy next door, or
competing for bandwidth at a conference, you have probably gotten frustrated at the slow speeds you face when
more than one device is tapped into the network. As more and more people and their many devices access
wireless internet, clogged airwaves are going to make it. One German Physicist Dr.Harald Haas has come up
with a solution he calls “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. It’s the same idea band
behind infrared remote controls but far more powerful. Haas says his invention, which he calls DLIGHT, can
produce data rates faster than 10 megabits per second, which is speedier than your average broadband
connection. He envisions a future where data for laptops, smart phones, and tablets is transmitted through the
light in a room. And security would be snap —if you can’t see the light, you can’t access the data.

. Introduction

LiFi is transmission of data through illumination by taking the fiber out of fiber optics by sending data
through a LED light bulb that varies in intensity faster than the human eye can follow.Li-Fi is the term some
have used to label the fast and cheap wireless communication system, which is the optical version of Wi-Fi. The
term was first used in this context by Harald Haas in his TED Global talk on Visible Light Communication. “At
the heart of this technology is a new generation of high brightness light-emitting diodes”, says Harald Haas from
the University of Edinburgh, UK,”Very simply, if the LED is on, you transmit a digital 1, if it’s off you transmit
a 0,”Haas says, “They can be switched on and off very quickly, which gives nice opportunities for transmitted
data.”It is possible to encode data in the light by varying the rate at which the LEDs flicker on and off to give
different strings of 1s and 0s.The LED intensity is modulated so rapidly that human eye cannot notice, so the
output appears constant. More sophisticated techniques could dramatically increase VLC data rate. Terms at the
University of Oxford and the University of Edinburgh are focusing on parallel data transmission using array of
LEDs, where each LED transmits a different data stream. Other group are using mixtures of red, green and blue
LEDs to alter the light frequency encoding a different data channel. Li-Fi, as it has been dubbed, has already
achieved blisteringly high speed in the lab. Researchers at the Heinrich Hertz Institute in Berlin, Germany, have
reached data rates of over 500 megabytes per second using a standard white-light LED. The technology was
demonstrated at the 2012 Consumer Electronics Show in Las Vegas using a pair of Casio smart phones to
exchange data using light of varying intensity given off from their screens, detectable at a distance of up to ten
meters. Light is inherently safe and can be used in places where radio frequency communication is often deemed
problematic, such as in aircraft cabins or hospitals. So visible light communication not only has the potential to
solve the problem of lack of spectrum space, but can also enable novel application. The visible light spectrum is
unused; it's not regulated, and can be used for communication at very high speeds. In October 2011 a number of
companies and industry groups formed the Li-Fi Consortium, to promote high-speed optical wireless systems
and to overcome the limited amount of radiobased wireless spectrum available by exploiting a completely
different part of the electromagnetic spectrum. The consortium believes it is possible to achieve more than 10
Gbps, theoretically allowing a high-definition film to be downloaded in 30 seconds.

Il.  Working Technology

This brilliant idea was first showcased by Harald Haas from University of Edinburgh, UK, in his TED
Global talk on VLC. He explained,” Very simple, if the LED 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.” So what you require at all are some LEDs and a controller that code data into those LEDs. We have to
just vary the rate at which the LED’s flicker depending upon the data we want to encode. Further 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 you can download a full high-definition film in
just 30 seconds. Simply awesome! But blazingly fast data rates and depleting bandwidths worldwide are not the
only reasons that give this technology an upper hand. Since Li-Fi uses just the light, it can be used safely in
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aircrafts and hospitals that are prone to interference from radio waves. This can even work underwater where
Wi-Fi fails completely, thereby throwing open endless opportunities for military operations.

Imagine only needing to hover under a street lamp to get public internet access, or downloading a
movie from the lamp on your desk. There's a new technology on the block which could, quite literally as well as
metaphorically, ‘throw light on' how to meet the ever-increasing demand for high-speed wireless connectivity.
Radio waves are replaced by light waves in a new method of data transmission which is being called Li-
Fi.Light-emitting diodes can be switched on and off faster than thehuman eye can detect, causing the light
source to appear to be on continuously. A flickering light can be incredibly annoying, but has turned out to have
its upside, being precisely what makes it possible to use light for wireless data transmission. Light-emitting
diodes (commonly referred to as LEDs and found in traffic and street lights, car brake lights, remote control
units and countless other applications) can be switched on and off faster than the human eye can detect, causing
the light source to appear to be on continuously, even though it is in fact 'flickering'. This invisible on-off
activity enables a kind of data transmission using binary codes: switching on an LED is a logical '1', switching it
off is a logical '0". Information can therefore be encoded in the light by varying the rate at which the LEDs
flicker on and off to give different strings of 1s and 0s. This method of using rapid pulses of light to transmit
information wirelessly is technically referred to as Visible Light Communication (VLC), though it’s potential to
compete with conventional Wi-Fi has inspired the popular characterization Li-Fi.

HOW IT WORKS

An overhead lamp fitted with an LED

with signal-processing technology (below)
streams data embedded in its beam at
ultra-high speeds to the photo-detector. A
receiver dongle then converts the tiny changes
in amplitude into an electrical signal, which is
then converted back into a data stream and
transmitted to a computer or mobile device.
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Fig. 1 Data transmission using LED

http://www.theregister.co.uk/2012/05/24/wtf _is_lifi_visible light communications/.
Visible light communication (VLC)-“A potential solution to the global wireless spectrum shortage”:

LiFi (Light Fidelity) is a fast and cheap optical version of Wi-Fi, the technology of which is based on
Visible Light Communication (VLC).VLC is a data communication medium, which uses visible light between
400 THz (780 nm) and 800 THz (375 nm) as optical carrier for data transmission and illumination. It uses fast
pulses of light to transmit information wirelessly. The main components of this communication system are 1) a
high brightness white LED, Which acts as a communication source and 2) a silicon photodiode which shows
good response to visible wavelength region serving as the receiving element? LED can be switched on and off
to generate digital strings of 1s and Os. Data can be encoded in the light to generate a new data stream by
varying the flickering rate of the LED. To be clearer, by modulating the LED light with the data signal, the LED
illumination can be used as a communication source. As the flickering rate is so fast, the LED output appears
constant to the human eye. A data rate of greater than 100 Mbps is possible by using high speed LEDs with
appropriate multiplexing techniques. VLC. data rate can be increased by parallel data transmission using LED
arrays where each LED transmits a different data stream. There are reasons to prefer LED as the light source in
VLC while a lot of other illumination devices like fluorescent lamp, incandescent bulb etc. are available.

I11.  Comparision Between Li-Fi & Wi-Fi

LI-FI is a term of one 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.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
802.11.n 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.
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Genesis of LI-FI

Harald Haas, a professor at the University of Edinburgh who began his research in the field in 2004,
gave a debut demonstration of what he called a Li-Fi prototype at the TED Global conference in Edinburgh on
12th July 2011. He used a table lamp with an LED bulb to transmit a video of blooming flowers that was then
projected onto a screen behind him. During the event he periodically blocked the light from lamp to prove that
the lamp was indeed the source of incoming data. At TED Global, Haas demonstrated a data rate of transmission
of around 10Mbps -- comparable to a fairly good UK broadband connection. Two months later he achieved
123Mbps.

History

Professor Harald Haas, from the University of Edinburgh in the UK, is widely recognized as the
original founder of Li-Fi. He coined the term Li-Fi and is Chair of Mobile Communications at the University of
Edinburgh and co-founder of pureLiFi.In October 2011, companies and industry groups formed the Li-Fi
Consortium, to promote high-speed optical wireless systems and to overcome the limited amount of radio-based
wireless spectrum available by exploiting a completely different part of the electromagnetic spectrum. A number
of companies offer uni-directional VLC products which is not the same as Li-Fi.Nonetheless, the IEEE 802.15.7
standard defines the physical layer (PHY) and media access control (MAC) layer. The standard is able to deliver
enough data rates to transmit audio, video and multimedia services. It takes into account the optical transmission
mobility, its compatibility with artificial lighting present in infrastructures, the deviance which may be caused
by interference generated by the ambient lighting. The MAC layer allows to use the link with the other layers
like the TCP/IP protocol.

Li-Fi, orlight fidelity, refers to 5G visible light communication systems using light from light-emitting
diodes (LEDs) as a medium to deliver networked, mobile, high-speed communication in a similar manner
as Wi-Fi. Li-Fi could lead to the Internet of Things, which is everything electronic being connected to the
internet, with the LED lights on the electronics being used as internet access points. The Li-Fi market is
projected to have a compound of 82% from 2013 to 2018. Visible light communications (VLC) signals work by
switching bulbs on and off within nanoseconds, which is too quickly to be noticed by the human eye. Although
Li-Fi bulbs would have to be kept on to transmit data, the bulbs could be dimmed to the point that they were not
visible to humans and yet still functional. The light waves cannot penetrate walls which makes it more secure
from hacking, relative to Wi-Fi. Direct line of sight isn't necessary for Li-Fi to transmit signal and light reflected
off of the walls can achieve 70 Mbps.

IV.  Working Of Lifi Sources
Introduction: LIFI is a new class of high intensity light source of solid state design bringing clean lighting
solutions togeneral and specialty lighting. With energy efficiency, long useful lifetime, full spectrum and
dimming, LIFI lighting applications work better compared to conventional approaches. This technology
briefdescribes the general construction of LIFI lighting systems and the basic technology building blocksbehind
their function.

Lifi Construction: The LIFI product consists of 4 primary sub-assemblies:
*Bulb
*RF power amplifier circuit (PA)
*Printed circuit board (PCB)
*Enclosure

The PCB controls the electrical inputs and outputs of the lamp andhouses the microcontroller used to
manage different lamp functions. An RF (radio-frequency) signal is generated by the solid-state PAand is
guided into an electric field about the bulb. The highconcentration of energy in the electric field vaporizes the
contentsof the bulb to a plasma state at the bulb’s center; this controlledplasma generates an intense source of
light. All of these subassemblies are contained in an aluminum enclosure.

Function Of The Bulb Sub-Assembly

At the heart of LIFI is the bulb sub-assembly where a sealed bulb isembedded in a dielectric material.
This design is more reliable thanconventional light sources that insert degradable electrodes into thebulb. The
dielectric material serves two purposes; first as awave guide for the RF energy transmitted by the PA and second
as anelectric field concentrator that focuses energy in the bulb. Theenergy from the electric field rapidly heats
the material in the bulb toa plasma state that emits light of high intensity and full spectrum.
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Fig. 2 Transfer of Data using Lifi

http://www.slideshare.com/lifi_report file_24 638.jpg
Our Effort to Vanish off above mentioned Disadvantage:

Fig. 3 Optical to Electrical Converter Block Diagram

Here, Photodiodes will be used to translate the optical laser signal into a current signal. This current
signal will be converted to a voltage signal. After that the strengthening of Voltage signals will be done. This
signal will then be compared with ground to determine when zero crossings of the input signals has occurred.
After that the signal will be a clock output with TTL logic and will need time gating feature to hold the signal
when laser is an unknown mode.

V.  Conclusion

The possibilities are numerous and can be explored further. If his technology can be put into practical
use, every bulb can be used something like a Wi-Fi hotspot to transmit wireless data and we will proceed toward
the cleaner, greener, safer and brighter future. The concept of Li-Fi is currently attracting a great deal of interest,
not least because it may offer a genuine and very efficient alternative to radio-based wireless. As a growing
number of people and their many devices access wireless internet, the airwaves are becoming increasingly
clogged, making it more and more difficult to get a reliable, high-speed signal. This may solve issues such as the
shortage of radio-frequency bandwidth and also allow internet where traditional radio based wireless isn’t
allowed such as aircraft or hospitals. One of the shortcomings however is that it only work in direct line of sight.
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