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Abstract 

Li-Fi is a new wireless technology to provide the 

connectivity with in localized network 

environment by visible light communication       

(VLC) in this paper we show this technology: 

history, how it work, compare with another    

wireless communication technology and 

applications for Li-Fi. 
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1. Introduction 

Li-Fi stands for Light-Fidelity. Li-Fi technology, 

proposed by the German physicist Harald Haas, 

provides transmission of data through 

illumination by sending data through an LED 

light bulb that varies in intensity faster than the 

human eye can follow. Wi-Fi is great for general 

wireless coverage within buildings, whereas Li-

Fi is ideal for high density wireless data 

coverage in confined area and for relieving radio 

interference issues. Li-Fi provides better 

bandwidth, efficiency, availability and security 

than Wi-Fi and has already achieved blisteringly 

high speed in the lab. By leveraging the low-cost 

nature of LEDs and lighting units there are many 

opportunities to exploit this medium, from public 

internet access through street lamps to auto-

piloted cars that communicate through their 

headlights. Haas envisions a future where data 

for laptops, smart phones, and tablets will be 

transmitted through the light in a room. 

 

Figure 1: Li-Fi Environment 

 

2. Advantages of VLC 
 

The Gamma rays cannot be used as they could be 

dangerous.  

1. X-rays has similar health issues. 

2. Ultraviolet light is good for place without 

people, but otherwise dangerous for the human 

body. 

3. Infrared, due to eye safety regulation, can only 

be with low power. 

4. Radio waves penetrate through the walls so 

they arises security issues. 

5. Hence we left with the only the visible- Light 

Spectrum. 
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Figure 2: Frequency Band 

 

3. Comparison between LI-FI & Some 

Technology 
 

Table I shows a comparison of transfer speed of 

various wireless technologies. 
 

Speed Technology 

10 Gbps Li-Fi 

2 Gbps WiGig 

5 Gbps Gi-Fi 

150 Mbps Wi-Fi – IEEE 802.11n 

3 Mbps Bluetooth 

 

4. Applications  

Some of the future applications of Li-Fi are as 

follows: 

 

a) Education Systems: Li-Fi is the latest 

technology that can provide fastest speed internet 

access. So, it can replace Wi-Fi at educational 

institutions and at companies so that all the 

people can make use of Li-Fi with the same 

speed intended in a particular area. 

 

b) Medical Applications: Operation theatres 

(OTs) do not allow Wi-Fi due to radiation 

concerns. Usage of Wi-Fi at hospitals interferes 

with the mobile and pc which blocks the signals 

for monitoring equipments. So, it may be 

hazardous to the patient's health. To overcome 

this and to make OT tech savvy Li-Fi can be 

used to accessing internet and to control medical 
equipments. This can even be beneficial for 

robotic surgeries and other automated 

procedures. 

 

c) Cheaper Internet in Aircrafts: The 

passengers travelling in aircrafts get access to 

low speed internet at a very high rate. Also Wi-

Fi is not used because it may interfere with the 

navigational systems of the pilots. In aircrafts Li-

Fi can be used for data transmission. Li-Fi can 

easily provide high speed internet via every light 

source such as overhead reading bulb, etc. 

present inside the airplane. 

 

d) 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 [1]. Li-

Fi can even work underwater where Wi-Fi fails 

completely, thereby throwing open endless 

opportunities for military operations. 

 

e) Disaster Management: Li-Fi can be used 

as a powerful means of communication in times 

of disaster such as earthquake or hurricanes. The 

average people may not know the protocols 

during such disasters. Subway stations and 

tunnels, common dead zones for most emergency 

communications, pose no obstruction for Li-Fi 

[1]. Also, for normal periods, Li-Fi bulbs could 

provide cheap high-speed Web access to every 

street corner. 

 

f) Applications in Sensitive Areas: Power 

plants need fast, inter-connected data systems so 

that demand, grid integrity and core temperature 

(in case of nuclear power plants) can be 

monitored. Wi-Fi and many other radiation types 

are bad for sensitive areas surrounding the power 

plants. Li-Fi could offer safe, abundant 

connectivity for all areas of these sensitive 

locations. This can save money as compared to 

the currently implemented solutions. Also, the 
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pressure on a power plant‘s own reserves could 

be lessened. Li-Fi can also be used in petroleum 

or chemical plants where other transmission or 

frequencies could be hazardous. 

 

g) Traffic Management: In traffic signals Li-

Fi can be used which will communicate with the 

LED lights of the cars which can help in 

managing the traffic in a better manner and the 

accident numbers can be decreased [1]. Also, 

LED car lights can alert drivers when other 

vehicles are too close. 

5. Challenges for LI-FI 

One of these shortcomings is that it works in 

direct line of sight. Another challenge is how the 

receiving device will transmit to the transmitting 

device. One cant shift the receiving device in 

case of indoor arrangement of the apparatus as 

light cannot penetrate through walls and is easily 

blocked by somebody simply walking in front of 

LED source. 

6. Conclusions 

The concept of Li-Fi is now attract a great deal 

of attention, not least because it may offer a real 

and efficient another to radio-based wireless. As 

the increasing number of people and their 

devices access wireless internet, the air waves 

are becoming gradually more crammed, making 

it more and more difficult to get a consistent, 

high-speed signal. So Li-Fi has a brilliant future. 
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