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ABSTRACT:
Li-Fi is visible light communication system here the light is provided by light emitting diodes LED which acts as medium to deliver networked mobile high speed communication just as   wi-fi or optical fiber. The following paper deals with what is LI-FI ,why this technology is needed and its working.
INTRODUCTION:
Li-Fi means “Light Fidelity”.In simple terms Li-Fi can be thought of as a light based wi-fi.That is, it uses light instead of radio waves to transmit information. And instead of Wi-Fi modems, Li-Fi would use transceiver-fitted LED lamps that can light a room as well as transmit and receive information.
Since simple light bulbs are used, there can technically be any number of access points.
This technology uses a part of the electromagnetic spectrum that is still not greatly utilized- The Visible Spectrum. Light is in fact very much part of our lives for millions and millions of years and does not have any major ill effect. Moreover there is 10,000 times more space available in this spectrum and just counting on the bulbs in use, it also multiplies to 10,000 times more availability as an infrastructure, globally.

HISTORY:
The technology truly began during 1990’sin countries like Germany, Korea and Japan where they discovered LED’s could be retrofitted to send information. The technology was first demonstrated by Professor Harald Hass from the University Of Edinburgh, United Kingdom at a TED[2] (Technology, entertainment, and design) conference in 2011.
Harald Haas continues to wow the world with the potential to use light for communication on 12th July 2011.He used a table lamp with an LED bulb to transmit a video of blooming flowers that was then projected on to 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 DED Global, Haas demonstrated a data rate of transmission of around 10 Mbps(Mega bits per second)—comparable to a fairly good UK broad band connection.Two months later he achieved 123 Mbps(Mega bits per second).
Back in 2011 German scientists succeeded in creating a 800Mbps cable wireless network by using nothing more than normal red,blue,green and yellow. 


WORKING OF LIFI:
The function of new Li-Fi technology is just simple. Li-Fi is typically implemented using white LED light bulbs at the downlink transmitter. These 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 very property of optical current is used in Li-Fi setup.[1]
[image: ]
 The operational procedure is 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. 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 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 one can download a full high-definition film in just 30 seconds. 

To further get a grasp of Li-Fi consider an IR remote. It sends a single data stream of bits at the rate of 10,000-20,000 bps. Now replace the IR LED with a Light Box containing a large LED array. This system, is capable of sending thousands of such streams at very fast rate.

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.
Li-Fi can compensate as the radio spectrum becomes overloaded:
[image: Figure: The electro-magnetic spectrum]
Using the visible light spectrum, Li-Fi technology can transmit data and unlock capacity which is 10,000 times greater than that available within the radio spectrum.
The visible light spectrum is plentiful, free and unlicensed, mitigating the radio frequency spectrum crunch effect.
CONSTRUCTION OF LI-FI:
Li-Fi product consists of four primary sub assemblies
· Bulb
· RF power amplifier circuits (PA)
· Printed Circuit Board(PCB)
· Enclosure
The PCB controls the electrical inputs and outputs of the lamp and houses the micro controller used to manage different lamp functions.An RF(radio frequency) signal is generated by the solid state PA and is guided into an electric field about the bulb.The high concentration of a energy in the electric field vaporizesthe contents of the bulb to a plasma state at the bulb’s center; this controlled plasma generates an intense source of light.All of these subassembles are contained in an aluminum enclosure.
[image: ]
APPLICATIONS OF LI-FI:
LI-FI is used in
· Medical field
· Airlines
· Power plants
· Military operations
· Under sea water
Can be used underwater without radio interference where wi-fi fails completely, thereby throwing open endless opportunities for military/navigation operations because salt conducts electricity.
Transmission can be blocked by walls,so there is less risk for data leaking.
Can be safely used on planes because it does not interfere with radio equipment.
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BENEFITS OF LI-FI:
· Li-Fi technology is 100 times faster than ‘wi-fi’ and can give speed of 224 gbps for accessing the internet.
· Best advantage of Li-Fi technology will be accessing internet at high speed in those areas where optical fibers are not easy to install.
· Many times while setting up a wi-fi router,you need to chose a specific spot to place your router so that on a average,it provides good connectivity in all your rooms.
· All lights in your rooms will communicate each other and creates a bridge of wireless networks to provide internet access.
· Then Li-Fi technology would be the optimum solution over Wi-Fi technology.Li-Fi technology can also be used to extend wireless networks at your home,office or university.
· LI –FI technology can also be used to control traffic conditions by placing this new technology into the LEDs of cars .It can also be used with overhead lights of airplanes.
· There are millions of street lamps deployed around the world. Each of these street lamps could be a free access point.
· More secure because data cannot be intercepted without a clear line of sight.
· Eliminate from neighboring network interference.[3]
LIMITATIONS:
· The technology is at a nascent stage and has not been fully developed which means that it has certain drawbacks as presently,the technology is unable to penetrate through walls which the ‘wi-fi’ does easily.
· Interferences from external light sources like sunlight, normal bulbs,and opaque materials in the path of transmission will cause interruption in the communication.
· High installation cost of the VLC systems
· A major challenge facing Li-Fi is how the receiving device will transmit back transmitter.
CONCLUSION:
The technology once available commercially can be a major breakthrough and revolutionizing in providing internet to the masses,especially in third world countries that are economically backword.The new technology shall not only make access to internet simple and access able but also lowered down the cost of access to internet.
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