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INTRODUCTION 

The term Li-Fi was introduced by Harald Haas 
during a 2011 TED Global talk in Edinburg. It is a 
high speed, bidirectional and wireless 
communication.  It is most similar to the Wi-Fi 
technology, but difference is Li-Fi uses Light as a 
medium and Wi-Fi uses radio frequency to transmit 
data. But radio wave spectrum has certain key 
limitations: Capacity, Efficiency, Availability and 
Security. Also Li-Fi is highly secured because it 
doesn’t penetrate through walls and it can not pass 
through any solid objects and also it has bigger 
bandwidth. We can use LEDs for this technology 
because, LEDs has high efficiency, durability, 
reliability, and high data rate. Li-Fi is 100 times 
faster than Wi-Fi i.e. Li-Fi has approximately 
15Gbps, making it far more suited to the demands 
of the future of data. It operates between 400nm to 
700nm optical range and to transmit data LEDs 
must kept on. 

 

About Li-Fi (Light Fidelity) 

The light travel with the speed of 299 792 458 m/s 
with its wavelength of 400 – 700 nm. Hence by the 

use of light Rays we can transmit the data faster 
than Wi-Fi. Wireless communication technology is 
similar to Li-Fi it uses visible light rays to transfer 
data with high speed network and it is 100 times 
faster than Wi-Fi. Light has capacity to transfer 
more data in less amount of time. 

Principle 

Wi-Fi uses radio part of electromagnetic spectrum, 
Li-Fi use optical spectrum which means visible light 
part of electromagnetic spectrum. Principle is based 
on transfer of data by AM (Amplitude Modulation) 
of light source in specific manner. 

Working 

Let us consider a system which is connected to 
solar cell and through the LED Lamp we shall 
transmit light rays to solar cell, the communication 
takes place very fast without any disturbance 
between end to end transmission similarly when 
obstacles occur while transmission of data source to 
solar cell gradually the speed will come down. 
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LED Lamp Encodes data from web server, Decodes 
it to light received by solar cell where it converts 
variation to the intensity of light into electrical 
charges. Binary data will be sent to communication 
devices such as mobile, laptop etc., This concept 
was founded by professor Harald Hass. By this we 
can achieve up to 224GB speed which is faster than 
Google fibre internet connection. 

Hence by providing constant current to LED bulb it 
provide constant brightness. So by changing the 
current flow through bulb brightness will change 
accordingly. 

Data will be in form of binary value 0’s and 1’s . 
Binary 0 is considered as minimum current flow and 
Digital 1 is considered as maximum current flow. 

Minimum current = data transmitted (0) at receiver 
end 

Maximum current = data transmitted (1) at receiver 
end 

At receiver end the optical received data will be 
converted to electrical signal using photo receiver. 
Hence we can get Li-Fi dongle which consist of IR 
transmission and photo receiver. 

 

Advantages of Li-Fi: 

Li-Fi Technology uses light sources like LED for 
transmitting the data. 

Li-Fi works on a large spectrum ranging from 4 ×10 
14 to 8x1014 Hz. And it is 100 times faster than Wi-Fi. 

It can provide a speed of 10Gbps. 

We can transmit data underwater, where radio 
waves cannot be used to transmit data. 

Li-Fi is very cheaper compared to Wi-Fi because it 
uses LED for data transfer. 

Li-Fi technology does not emit any radiation like 
Wi-Fi. 

Li-Fi technology is used in many applications like in 
underwater applications, internet access in aircraft. 

 
Disadvantages of Li-Fi: 

Li-Fi technology costs high installations cost. 

Many external light sources like sunlight, normal 
bulb has a chance of interfering data transfer. 

Without a light source, the Internet cannot be 
accessed. 

Signal range of Li-Fi technology is limited by a 
physical barrier. 

APPLICATIONS 
1. Security 
2. Underwater application 
3. Hospital 
4. Vehicles 
 
1. About Security: 

Light cannot penetrate through solid objects like 
walls, doors, so this makes it more secure and 
makes it easier to control access to a network.It is 
limited to the devices inside the room. 

2. Underwater application 

Since light can travel in water, this technology can 
be used for communication purpose example in 
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navy. It could offer much greater mobility. Light can 
penetrate maximum of 200meters in water. 

 

3. Hospital 

In hospitals will using Wi-Fi, electromagnetic waves 
affects patients with diseases like neurological 
disorders, cancers etc. Hence we can replace the     
Wi-Fi with li-fi which do not harm to the patients 
and also provides more additional features like high 
data transmission and wider spectrum than Wi-Fi. 

4. Vehicles 

In order to avoid the collision between the vehicles 
and to increase the road safety, Li-Fi technology 
can be used where vehicles could communicate 
with one another via front and back light. Traffic 
signals and street light could also provide 
information about current road situations. 

CHALLENGES 
 
1.  Li-Fi needs LOS(Line of Sight). 
2.  The light can’t penetrate the objects, for 
example – the LED light waves not able to penetrate 
through the rocks and big walls of buildings, 
because they will block the light waves. 
3.  In Li-Fi technology we will depend on the 
light waves for accessing the internet. If the light 
source is not efficient , we  can’t access to the 
internet. 
4. we can’t use the Li-Fi technology in dark 
light. 
5. we can’t use the Li-Fi technology in the 
situation where these is no light source. 
CONCLUSION  

Now a days Li-Fi technology is rapidly emerging all 
over the world. In this field more and more 
researches are happening .In today’s world day to 
day peoples  are updating with Li-Fi technology 
since it is not that much expensive ,easily available 
and more efficient. Li-Fi technology now a days 
replacing all old technologies. Currently billions of 
people are using LED based technology instead of 
traditional radio frequency signal technology for 
transmission and communication because it is very 
cheaper and its data transfer speed is high than Wi-
Fi. So Li-Fi is better than Wi-Fi. 

10Gbps speed can be obtained and this speed can 
be enhanced by using multiple colour of LED, from 
this we can obtain up to 100Gbps speed of 
transmission. 
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