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Abstract- This latest Technology LI-FI describes transmission of “data through illumination” 

taking the fiber 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. Harald Haas says his invention, which he calls D- LIGHT, 

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. 
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I.    INTRODUCTION 

 

It was observed that the data can be transmitted through LED light. If there will be an 

LED, there will be data. 

Whether you are using wireless internet in a coffee shop or trying to steal it from the 

guy next door or competing for bandwidth at a conference, you have probably gotten 
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frustrated at the slow speeds you face when more than one device is tapped into the network. 

As more and more people increases then speed of network gets decrease. What if the speed 

gets constant through the user increases in the place? Normally we transmit the data through 

EM waves in the sky, what we use the other part which is like?  “Data illumination”. 

Through this technique has taken the optical part of fiber optics and sending data through 

light bulbs [1]. 

 

It was called D-light, 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. So in a near future you 

will see that the street lamps are transmitting data, the headlights of car will be also able to 

transmit data. 

 

II.   DEVELOPMENT 

 

Two latest technologies in telecommunication have been revealed in last few months. It 

was demonstrated that the data can be transmitted through LED light. So the data will be 

transmitted through the LED light without any physical optical fiber. If there will be an LED, 

there will be data. Meanwhile Steve Perlman of Rearden lab has introduced another  

technology named  DIDO  which  will break the Shannon’s limit by 100 times [4]. 

 

III. ABOUT LI-FI TECHNOLOGY 

 

This brilliant idea was first showcased by Harald Haas From University of Edinburgh, 

UK, in  his TED Global talks  on  VLC.  LI-FI  is  transmission  of  data  through 

illumination  by  taking  the  fiber  out  of  fiber  optics  by sending  data  through  an  LED  

light  bulb  that  varies  in intensity faster than the human eye can follow. 
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                                  Fig. 1 LI-FI environment 

 

He  explained, “Very simple, if the  LED  is  on,  you transmit a digital 1, if it is 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 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. 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 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. 

 

IV. TECHNOLOGY DEMONSTRATION 

 

It was demonstrated that table lamp that successfully transmit data at speed exceeding 10 

Mbps using light waves from LED light to a  computer located below the lamp. To prove that 

the light bulb was the source of the data stream, he periodically blocked the light beam, 
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causing the connection to drop [8]. 

 

V.   LI-FI TECHNOLOGY AT A GLANCE 

 

The LED bulb will hold a microchip that will do the job of processing the data. The 

light intensity can be manipulated to send data by tiny changes in amplitude. 

This technology uses visible spectrum of light, a part of  the  electromagnetic spectrum 

that  is  still  not  greatly utilized. 

In fact the technology transfers thousands of streams of data simultaneously, in parallel, 

in higher speed with the help of special modulation using unique signal processing 

technology. 

 

VI. DATA TRANSMISSION USING LI-FI 

 

As  WI-FI  hotspot and  cloud  computing are  rapidly increasing reliable  signal is  

bound to  suffer. Speed  and security are also major concerns. They are vulnerable to 

hackers as it penetrates through walls easily. LI-FI is said to overcome this. This new 

technology is comparable to infrared remote controls which send data through an LED light 

bulb that varies in intensity faster than the human eye can see. In near future we can see data 

for laptops, smart phones and tablets transmitted through the light in a room. 

 

Li-Fi  (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 component of this communication system is a 

high brightness white LED, Which acts as a communication source   and   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 0s. 

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 
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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 

[5]. 

LI-FI technology uses semiconductor device LED light bulb  that  rapidly develops binary 

signals  which  can  be manipulated to send data by tiny changes in amplitude. Using this 

innovative technology 10000 to 20000 bits per second of data can be transmitted 

simultaneously in parallel using a unique signal processing technology and special modulation. 

 

 

                   Fig. 2 Data transmission using LI-FI 

 

                      VII. SOME ASPECTS OF LI-FI 

The light used to transmit the data is called D- light by  Harald Hass, the inventor of LI-FI. In 

future data for laptops, Smartphone’s and tablets can be transmitted through the light in a room 

by using LI-FI. Security would be a snap- if you can’t see the light, you can’t access the data. 
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Technology Speed Data Density 
Wireless(Current)   

WI-FI 
IEEE802.11n 

150Mbps * 

Bluetooth 3 Mbps * 
IrDA 4 Mbps *** 

Wireless(Future)   
WiGig 2 Gbps ** 

Giga-IR 1 Gbps *** 
LI-FI >1 Gbps **** 

 

VIII.      BRIGHTNESS OF LI-FI SOURCE 

 

The LI-FI source has very high lumen intensity. In other words, a single source, only a 

few millimeters in size can produce 2300 lumens of brilliant white light. At this level of 

output, you will only need to use one light source per street light in most cases. This makes 

the mechanical and optical implementation of light much simpler and less expensive [3]. 

 

IX. COMPARISON BETWEEN LI-FI AND 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. 

 

Table 1 

COMPARISON BETWEEN CURRENT & FUTURE WIRELESS TECHNOLOGIES 

 

 

 

 

 

 

 

X.   APPLICATIONS OF LI-FI 

1. It can be used in the place where it is difficult to lay the optical fiber like hospitals. In 

operation theatre, LI- FI can be used for modern medical instruments. 

 

2. In  traffic  signals,  LI-FI  can  be  used  which  will communicate  with  the  LED  lights  

of  the  car  and number of accidents can be decreased. 
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3.    In aircraft, LI-FI can be used for data communication. 

 

4. It can be used in chemical or petroleum plants where other transmission or frequencies 

could be hazardous. 

 

APPLICATION of LI-FI & ITS ADVANTAGES OVER Wi-Fi 

 

1 High speed, as high as 500mbps or 30GB per minute 

2. Li- Fi uses light rather than radio frequency signals, 

3. VLC could be used safely in aircraft, 

4. Integrated into medical devices and in hospitals as this technology does not deal with radio 

waves, so it can easily be used in such places where Bluetooth, infrared, Wi-Fi and internet 

are   banned. In this way, it will be most helpful transferring medium for us. 

5. Under water in sea Wi-Fi does not work at. 

6. There are around 19 billion bulbs worldwide, they just need to be replaced with LED ones 

that transmit data. We reckon VLC is at a factor of ten, cheaper than WI-FI. 

7. Security is another benefit, he points out, since light does not penetrate through walls. 

8.  In  streets  for  traffic  control.  Cars  have  LED  based 

headlights, LED based backlights, and Car can communicate each other and prevent accidents 

in the way that they exchange Information. Traffic light can communicate to the car and so on. 

9.  By  implementing  the  Technology  worldwide  every street lamp would be a free access 

point. 

 

10. Li-Fi may solve issues such as the shortage of radio frequency bandwidth. 

 

                                                   DISADVANTAGES 

 

Still there are some backdrops like it can only transmit when in the line of sight well it can be 

sorted out someday I hope. “There has been a lot of early hype, and there are some very good 

applications”. 
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                           XI. CONCLUSION 

The possibilities are numerous and can be explored further. If this 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 table 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 [7]. 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 is not 

allowed such as aircraft or hospitals. One of the shortcomings however is that it only work in 

direct line of  

 

REFERENCES 

[1] http://en.wikipedia.org/wiki/Li-Fi 

[2] http://www.digplanet.com/wiki/Li-Fi 

[3] the-gadgeteer.com/2011/08/29/Li-Fi-internet-at-the speed- of-light/ 

[4] Wireless data from every light bulb Harald Haas, TED Global, Edinburgh, July 2011 

[5] www.lificonsortium.org 

[6] www.macmillandictionary.com/buzzword/entries/Li- Fi.html 

[7] technopits.blogspot.comtechnology.cgap.org/2012/01/11/a-lifi-world/ 

[8] “Visible-light communication: Tripping the light fantastic: A fast and cheap optical version 

of Wi-Fi is coming”, Economist, dated 28 Jan 2012 

[9] www.lificonsortium.org 

 

 

http://en.wikipedia.org/wiki/Li-Fi
http://www.digplanet.com/wiki/Li-Fi
http://www.lificonsortium.org/
http://www.macmillandictionary.com/buzzword/entries/Li-
http://www.lificonsortium.org/


International Journal of Emerging Trends in Engineering and Development              Issue 3, Vol.6 (November 2013)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 
 

R S. Publication, rspublicationhouse@gmail.com Page 226 
 

  P.LalithSamanthReddy, currently pursuing his B.Tech final year in Computer 

Science & Engineering, Institute of Aeronautical Engineering, Dundigal, Hyderabad. His 

currentresearch interests include NetworkSecurity and Information Security,Computer Networks. 

 

  K.KIRANREDDY, B.E, M.E.(CAD), MBA, M.Tech.(CSE).Department of 

CSE, MLR Institute of Technology, Dundigal, Hyderabad. He is doing Ph. D in 

Computer Science & Engineering, JNTUH. His research interests include 

Information Security, Mobile computing,   Distributed Systems and MANETS 

 

 

Dr. P. Bhaskara Reddy, 

B.E.(ECE), M.Tech., Ph.D., 

F.I.S.E.E., MCSI, MISTE, the Director MLR Institute ofTechnology is a 

young and dynamic professor of ECE, has25 years of Teaching, Research 

and Administrative experience in Reputed Engineering Colleges and 

Industry. Recipient of Bharath Jyothi award in 2003 and Rastraprathiba award in 2004, has 

acquired various positions from Asst.Professor to Principal and published 9 Laboratory Manuals, 

52 Research papers at National and International Level on Education, Electronics 

Communication, I.T., Computer Networks, E-Commerce etc. Guided 5 Research Scholars for 

their Doctorates, about 40 M.Tech and B.Tech projects and Conducted 10 National Level 

Technical Symposiums on various topics in Electronics & Communications, Computers etc.

 

 

 


