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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. The paper discusses various application 
of LIFI technology. 
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Li-Fi is the abbreviated form for Light Fidelity similar like Wi-Fi for Wireless 
Fidelity. Li-Fi is a bidirectional, wireless technology which transmits high-speed data 
using visible light communication. It is wireless and uses visible light communication 
or infra-red and near ultraviolet (instead of radio frequency waves) spectrum, part of 
optical wireless communications technology, which carries much more information, 
and has been proposed as a solution to the RF-bandwidth limitations.  

Standardization 

The Li-Fi communication is a communication protocol like Wi-Fi established by the 
IEEE, defines the PHY (physical layer) and MAC layer for compatible solutions and 
to deliver enough data rates to transmit audio, video and multimedia services. Li- Fi 
uses optical light for transferring Data over wireless medium. The MAC layer allows 
creating the link with the other layers as in case of the TCP/IP protocol. 

PHY Layers Standards 
Physical Layer Name Transmission Rate 
PHY Layer – I 11.67 kb/s to 267.6 kb/s 
PHY Layer – II 1.25 Mb/s to 96 Mb/s 
PHY Layer – III 12 Mb/s to 96 Mb/s 
Three layers used for different transmission rate for various real-time application as 
per user requirement. 

Advantages 

• Lifi is ideal for high density coverage in a confined region. 
• It is believed that the technology can yield a speed more than 10 Gbps, 

allowing a HD film to be downloaded within 30 seconds. 
• Li- Fi uses light rather than radio frequency signals so are intolerant to 

disturbances.   
• VLC could be used safely in aircraft without affecting airlines signals. 

Abstract 
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• Integrated into medical devices and in hospitals as this technology doesn’t 
deal with radio waves, so it can easily be used in all such places where 
Bluetooth, infrared, Wi-Fi and internet are broadly in use.   

• Under water in sea Wi-Fi does not work at all but light can be used and hence 
undersea explorations are good to go now with much ease.   

• There are billions of bulbs worldwide which just need to be replaced with 
LED’s to transmit data. 

• Security is a side benefit of using light for data transfer as it does not penetrate 
through walls. 

• On highways for traffic control applications like where Cars can have LED 
based headlights, LED based backlights, and they can communicate with each 
other and prevent accidents.   

• Using this Technology worldwide every street lamp would be a free data 
access point. 

• The issues of the shortage of radio frequency bandwidth may be sorted out by 
Li-Fi. 

Disadvantage 

• Light waves cannot penetrate walls. 
• In 2012, this technology was demonstrated and it was detectable upto a 

distance of 10 meter. 
• LI-FI requires Line of Sight.   
• If the apparatus is set up outdoors, it would need to deal with changing 

weather conditions. 
• If the apparatus is set up indoors, one would not be able to shift the receiver. 
• The problem of how the receiver will transmit back to the transmitter still 

persists. 
• Light waves can easily be blocked and cannot penetrate thick walls like the 

radio waves can. 
• We become dependent on the light source for internet access. If the light 

source malfunctions, we lose access to the internet. 

Comparison between LIFI and WIFI 
S.NO. BASIS OF COMPARISON WIFI LIFI 
1. Security Not secured (can be 

hacked) 
Secured (cannot be 
hacked) 

2. Data transmission rate Slower (uses radio 
waves) 

Much faster (uses 
visible light) 

3. Range  Small Large 
4. Traffic control Less (signal become 

weaker as traffic 
increases) 

More (due to high 
speed & easy 
availability) 

5. Where can be used Within a range of 
WLAN infrastructure 
, usually inside a 
building 

Anywhere , where 
light source is 
present 

6. Cost Costly Cheap 
7. Working Concept Various topology direct binary data 

serving 
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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.  

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. 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 the human 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 is different? 

Li-Fi technology is based on LEDs for the transfer of data. The transfer of the data 
can be with the help of all kinds of light, no matter the part of the spectrum that they 
belong. That is, the light can belong to the invisible, ultraviolet or the visible part of 
the spectrum. Also, the speed of the internet is incredibly high and you can download 
movies, games, music etc in just a few minutes with the help of this technology. Also, 
the technology removes limitations that have been put on the user by the Wi-Fi. You 
no more need to be in a region that is Wi-Fi enabled to have access to the internet. 
You can simply stand under any form of light and surf the internet as the connection 
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is made in case of any light presence. There cannot be anything better than this 
technology. 

Application Area 

The LI-FI system finds a variety of uses in many fields from access to internet by the 
general public using street lamps to auto-pilot cars which communicate through their 
headlights. Moreover, in areas such as medicine and aircrafts where WI-FI cannot be 
used, LI-FI is an alternative which can provide faster data access rates. Some of the 
applications are discussed below: 

1. Education System: LI-FI can replace WI-FI in educational institutions and 
provide faster internet speeds. All the people can make use of the same speed as has 
been designated.  

2. Medical Applications: WI-FI is not allowed operation theaters because they 
can interfere with medical equipments. Moreover, their radiations pose risks for 
patients. LI-FI uses light and hence can be used in place of WI-FI.  

3. Internet access in aircrafts: The use of WI-FI is prohibited inside airplanes 
because they can interfere with the navigational systems of the plane. The users get 
access to very low speed internet at high rates. Thus, LI-FI is a safe alternative to WI-
FI in aircrafts since it uses light and can provide faster internet access.  

4. Underwater applications: Underwater ROVs (Remotely Operated Vehicles) 
operate from large cables that supply their power and allow them to receive signals 
from their pilots above. But the tether used in ROVs is not long enough to allow them 
to explore larger areas. If their wires were replaced with light — say from a 
submerged, high powered lamp — then they would be much freer to explore. They 
could also use their headlamps to communicate with each other, processing data 
autonomously and sending their findings periodically back to the surface . LI-FI can 
even work underwater where Wi-Fi fails completely, thereby throwing open endless 
opportunities for military operations.  

(5) Disaster Management: In times of natural calamities such earthquakes, LI-FI can 
be used as a powerful means of communication since it uses light which unlike RF is 
not obstructed by walls or other such things.  

(6) Radio broadcast: A large amount of power is required by radio masts in order to 
broadcast and this makes them quite inefficient. LEDs on the other hand require very 
low power to operate and this means that LI-FI also uses very little power. 

Reasons for adopting Li- Fi technologies in Libraries 

Libraries  want to offer Internet access to their patrons. One would think that libraries, 
repositories of information and reference materials, would use their limited funds to 
purchase more printed materials for patrons to use. Well – that is not as cost effective 
as providing a mix of local reference materials and access to the Internet. There is a 
tremendous amount of information on the Internet – something along the lines of over 
9.4- Billion websites at current count. The Internet, being a vast network of computers 
interconnected together world-wide, contains so much information that if you were to 
start looking at web pages you would never reach all of them in a life-time. So a 
option over this is use of Li Fi Technology. 
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Conclusion 

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. 
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