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Abstract— This paper details about the Li-Fi technology by 

the literature survey of various journals and documents that 

are based the technology. It explains the technology in brief. 

The importance of the technology and it’s working are 

explained. 
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I. INTRODUCTION 

Li-Fi (Light Fidelity) is a bidirectional, high speed and fully 

networked wireless communication technology similar to 

Wi-Fi. The term was coined by Harald Haas and is a form of 

visible light communication and a subset of optical wireless 

communications (OWC) and could be a complement to RF 

communication (Wi-Fi or Cellular network), or even a 

replacement in contexts of data broadcasting. It is so far 

measured to be about 100 times faster than some Wi-Fi 

implementations, reaching speeds of 224 gigabits per 

second. 

It is wireless and uses visible light communication 

or infra-red and near ultraviolet (instead of radio frequency 

waves) spectrum, parts of optical wireless communications 

technology, which carries more information and has been 

proposed as a solution to the RF-bandwidth limitations. 

The general term visible light communication (VLC), whose 

history dates back to the 1880s, includes any use of the 

visible light portion of the electromagnetic spectrum to 

transmit information. The D-Light project at Edinburgh's 

Institute for Digital Communications was funded from 

January 2010 to January 2012. Haas promoted this 

technology in his 2011 TED Global talk and helped start a 

company to market it. PureLiFi, formerly pureVLC, is an 

original equipment manufacturer (OEM) firm set up to 

commercialize Li-Fi products for integration with existing 

LED-lighting systems.  

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 unidirectional VLC products, 

which is not the same as Li-Fi - a term defined by the IEEE 

802.15.7r1 standardization committee.  

VLC technology was exhibited in 2012 using Li-Fi. 

By August 2013, data rates of over 1.6 Gigabit/s were 

demonstrated over a single color LED. In September 2013, a 

press release said that Li-Fi, or VLC systems in general, do 

not require line-of-sight conditions. In October 2013, it was 

reported Chinese manufacturers were working on Li-Fi 

development kits.  

In April 2014, the Russian company Stins Coman 

announced the development of a Li-Fi wireless local 

network called BeamCaster. Their current module transfers 

data at 1.25 gigabytes per second but they foresee boosting 

speeds up to 5 GB/second in the near future. In 2014 a new 

record was established by Sisoft (a Mexican company) that 

was able to transfer data at speeds of up to 10Gbps across a 

light spectrum emitted by LED lamps.  

II. WORKING METHOD 

This section explains the working details of the technology. 

 
Fig. 1: Working of Li-Fi 

The fig 1 describes the working of the Li-Fi technology. The 

LED lamps are used as the source. The data are sent through 

the LED lamp light emission. 

 
Fig. 2: Using Li-Fi 

The fig 2 describes the usage of the Li-Fi 

technology. The LED lamps are used as the source. Users 

can access the Li-Fi only if they are under the LED light. 

The brightness of the LED is spread and the wireless 

communication occurs. The ambience of the LED is very 

important for a user to access the wireless communication. 
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Fig. 3: Using Li-Fi in real-time 

The fig 3 describes the working of the Li-Fi 

technology in real-time. A photo-detector is placed to detect 

the LED light. The LED emits the light and the photo-

detector senses it. The App data is received and the 

amplification and it’s processing is performed. When the 

laptop or a table is kept under the LED light, the wireless 

communication is connected. 

III. LITERATURE SURVEY 

The introduction to the new technology is described in this 

paper as well as the working principle of the technology, its 

application. 

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. 

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 [1]. 

Li-Fi is an emerging technology and hence it has 

vast potential. A lot of research can be conducted in this 

field. Already, a lot of scientists are involved in extensive 

research in this field. This technology, pioneered by Harald 

Haas, can become one of the major technologies in the near 

future. If this technology can be used efficiently, we might 

soon have something of the kind of Wi-Fi hotspots wherever 

a light bulb is available. It will be cleaner and greener and 

the future of mankind will be safe. As the amount of 

available bandwidth is limited, the airwaves are becoming 

increasingly clogged, making it more and more difficult to 

get a reliable, high-speed signal. The Li-Fi technology can 

solve this crisis. 

Moreover, it will allow inter access in places such 

as operation theaters and aircrafts where internet access is 

usually not allowed. The future of Li-Fi is Gi-Fi. Gi-Fi or 

gigabit wireless refers to wireless communication at a data 

rate of more than one billion bits (gigabit) per second. In 

2008 researchers at the University of Melbourne 

demonstrated a transceiver integrated on a single integrated 

circuit (chip) that operated at 60 GHz on the CMOS process. 

It will allow wireless transfer of audio and video data at up 

to 5 gigabits per second, ten times the current maximum 

wireless transfer rate, at one-tenth the cost. Researchers 

chose the 57–64 GHz unlicensed frequency band since the 

millimeter-wave range of the spectrum allowed high 

component on-chip integration as well as the integration of 

very small high gain arrays. The available 7 GHz of 

spectrum results in very high data rates, up to 5 gigabits per 

second to users within an indoor environment, usually 

within a range of 10 meters. Some press reports called this 

"Gi-Fi". It was developed by Melbourne University-based 

laboratories of NICTA (National ICT Australia Limited), 

Australia‘s Information and Communications Technology 

Research Centre of Excellence.  It’s estimated that the Li-Fi 

market will be worth more than $6 billion by 2018, 

according to analysis by MarketsandMarkets. Haas is well 

aware of the need for many more players in the space for it 

to be viable and he’s hoping Scotland will be central to this 

drive [2].  

In this paper the applications of Li-Fi Technology 

are described. You Might Just Live Longer For a long time, 

medical technology has lagged behind the rest of the 

wireless world. Operating rooms do not allow Wi-Fi over 

radiation concerns, and there is also that whole lack of 

dedicated spectrum. While Wi-Fi is in place in many 

hospitals, interference from cell phones and computers can 

block signals from monitoring equipment. 

Li-Fi solves both problems: lights are not only 

allowed in operating rooms, but tend to be the most glaring 

(unintended) fixtures in the room.  

Wi-Fi and many other radiation types are bad for 

sensitive areas. Like those surrounding power plants. But 

power plants need fast, inter-connected data systems to 

monitor things like demand, grid integrity and (in nuclear 

plants) core temperature. The savings from proper 

monitoring at a single power plant can add up to hundreds of 

thousands of dollars. 

Li-Fi could offer safe, abundant connectivity for all 

areas of these sensitive locations. Not only would this save 

money related to currently implemented solutions, but the 

draw on a power plant’s own reserves could be lessened if 

they haven’t yet converted to LED lighting. 

Underwater ROVs, operate from large cables that 

supply their power and allow them to receive signals from 

their pilots above. ROVs work great, except when the tether 

isn’t long enough to explore an area, or when it gets stuck 

on something. 

With Li-Fi, if there’s light, you’re online. Subway 

stations and tunnels, common dead zones for most 

emergency communications, pose no obstruction. Plus, in 

times less stressing cities could opt to provide cheap high 

speed Web access to every street corner [3]. 

Gama rays, X-rays, Ultraviolet rays are harmful for 

the human body. Infrared rays are also dangerous, due to 

eye safety regulation, and can only be used with low power. 

Radio waves are expensive and they are less secure. The 

Visible Light are not harmful to humans, hence it is used as 

the medium of wireless communication in the Li-Fi 

technology [4]. 

The common myths of Li-Fi are explained. They 

are not unidirectional. It can be implemented as a 

transceiver, providing both transmission and reception. It 

does not require Visible Light. Li-Fi enabled LEDs can be 

dimmed until no light is humanly visible, but data 

communications is still maintained reliably. The line-of-

sight is not required but desired. Li-Fi is perfectly capable of 

data communications from reflected light, but the signal will 

be stronger on direct light. It does not require special LED’s 

[5].  

The efficiency the Li-Fi is explained over the 

issues of the Radio Waves. The data transmission through 

light can reach up to gigabits per second. The data spread 

for a unit energy use is high in the case of light waves. Here 

in Li-Fi data bits can be transmitted in parallel thus 

increasing the efficiency. Light is available in every part of 
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the world so this makes it easy for every person in aircrafts 

to work on the internet. There are an expected 14 billion 

light sources on earth and each can be easily transformed 

into a LI FI hotspot. Not like radio waves, light waves 

cannot go through solid (wall) objects thus providing 

abundance of network privacy. No other person can split a 

network unless the holder has allowed them to use it [6].  

The recent advancements in Li-Fi technology are 

described. Using a standard white-light LED, researchers at 

the Heinrich Hertz Institute in Berlin, Germany, have 

reached data rates of over 500 megabytes per second. Using 

a pair of Casio smart phones, the technology was 

demonstrated at the 2012 Consumer Electronics Show in 

Las Vegas to exchange data using light of varying intensity 

given off from their screens, detectable at a distance of up to 

ten meters. A consortium called “Li-Fi Consortium” was 

formed in October 2011 by a group of companies and 

industry groups to promote high-speed optical wireless 

systems and overcome the limited amount of radio based 

wireless spectrum. According to the Li-Fi Consortium, it is 

possible to achieve more than 10 Gbps of speed, 

theoretically which would allow a high-definition film to be 

downloaded in just 30 seconds. Researchers at the 

University of Strathclyde in Scotland have begun the task of 

Bringing high-speed, ubiquitous, Li-Fi technology to 

market. 

The comparison between Li-Fi and Wi-Fi are also 

explained. Li-Fi is the name given to describe visible light 

communication technology applied to obtain high speed 

wireless communication. It derived this name by virtue of 

the similarity to Wi-Fi. Wi-Fi works well for general 

wireless coverage within buildings, and Li-Fi is ideal for 

high density wireless data coverage inside a confined area or 

room and for relieving radio interference issues [7]. 

The working stages of the Li-Fi are detailed. The 

stage 1 is the server. A server is a system (software and 

suitable computer hardware) that responds to requests across 

a computer network to provide, or help to provide, a 

network service. Internet and server run in parallel.  

The stage 2 is the lamp driver. The components of 

the lamp driver are as follows. The first component is the 

baseband modulator. Baseband modulation and 

demodulation techniques are fundamental to communication 

systems. Baseband is actual frequency band of signal (e.g 

voice, video). If we consider the voice signal then voice 

signal band is approximately 4 kHz. That means voice 

signal contains frequencies ranging from 0-4kHz. 

Modulation is basically increasing signal frequency. This 

means voice base band of 4 kHz can be uplifted to let‘s say, 

1900 kHz.  

The second component is DAC. In electronics, a 

digital-to-analog converter (DAC, D/A, D2A or D-to-A) is a 

function that converts digital data (usually binary) into 

analog signal (current, voltage, or electric charge). The third 

component is TCA. A trans-conductance amplifier (gm 

amplifier) puts out a current proportional to its input 

voltage. In network analysis, the trans-conductance 

amplifier is defined as a voltage controlled current source 

(VCCS). It is common to see these amplifiers installed in a 

cascade configuration, which improves the frequency 

response. The last component is the ADDER. It simply adds 

a DC current to the TCA output. 

The stage 3 is an overhead lamp fitted with an LED 

with signal processing technology streams data embedded in 

its beam at ultra-high speeds to the photo-detector. The 

stage 4 is 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. 

The advantages of Li-Fi are its capacity. Visible 

light spectrum is 10000 times bigger than RF spectrum. It is 

predicted that will we run out of the RF spectrum by 2020. 

Then its security, light cannot penetrate walls, but radio 

waves can, thus security is higher in using Li-Fi. The 

efficiency is compared to the 1 million radio base stations 

consume a lot of energy, which indeed is used to cool the 

base stations and not to transmit radio waves. These base 

stations have poor efficiency upto only 5%. The Li-Fi uses 

the 2.4 billion led lamps which offer a much higher 

efficiency. The transmission of data, Wi-Fi transmits data 

serially and Li-Fi transmits thousands of data streams in 

parallel thus offering higher speed. The infrastructure 

already exists, inexpensive devices mostly powered by LED 

so it is cost effective compared to base stations [8]. 
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