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Abstract— Light Fidelity (LiFi) is a technology that uses 

visible light as a source for data communication. Visible 

light possess high bandwidth and protect the interference 

that are coming from electromagnetic sources [1]. It is safe 

to humans. LiFi is a type of wireless communication and is 

alike to Wireless Fidelity (WiFi) [2]. But in LiFi visible light 

is used rather than radio frequency. This technology will 

rule the world by 2020 [3]. Advantages of LiFi are compared 

with WiFi. The author in this paper discusses the 

applications of LiFi, advantages and limitations of LiFi, and 

also about LiFi being used in Android mobiles by means of 

some gadgets. LiFi offers high bandwidth, security, and 

good connectivity. The speed achieved using LiFi is over 

1Gbps. LiFi follows the IEEE standard 802.15.7. 
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I.  INTRODUCTION  

Professor from University of Edinburgh, Harald Haas, is 
considered as the founder of LiFi. In olden days there was no 
electrical power and people used to study during night time 
using Kerosene lamps as shown in Figure 1, [4]. Electric bulbs 
were invented and they were used for illuminating the street 
lights.  People sit below the lamp and study through night 
hours. And the only mode of communication at that time was 
telephone, and was used by only rich people. Middle class 
people can`t afford to telephones. Then during the 20

th
 century 

there came a revolution in the field of telephones. People 
started using cordless phones for communication. During 
1998, mobile phone was introduced in India and then on there 
seems to be a great surge in the field of telecommunication. 
Internet was not there during that period of time. 

Internet started to emerge commercially in the year 1999 
and it was costly compared to these days. As soon as internet 
started to boom in the market, again there was a revolution the 
area of telecommunication. People can able to contact their 

friends and relatives fast. Mode of communication has become 
faster now and also it is getting cheaper. In the beginning 
internet was used only in computers and not in mobile (smart 
phones). People started using internet in their smart phones 
and they are doing wonders with it. Using mobile phone one 
can make their mobile to act as a WiFi hot spot. Currently the 
world is becoming faster and faster, and people want 
everything to happen fast. With the help of internet, the public 
now uses internet to do online purchase, bank transactions, 
and lot more. During travel also they need to surf internet and 
they enjoy it with the help of WiFi hot spot. People now want 
to make use of light and make it as a mode of communication. 
Since Light Emitting Diode (LED) emits visible light when we 
pass an electric current through it, researchers want to make 
use of LED as a means of communication. LED converts 
electricity into light. Figure 2 shows a Light Emitting Diode 
with Positive (long leg) and Negative sides (short leg) [5]. A 
LED is capable of switching on and off at high speeds. That1s 
why researchers have chosen LED for communication 
purpose. 

 

 

 

 

 

 

 

 

 

Fig 1. People studying using Kerosene Lamps [4] 
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LEDs power consumption is low and it has a long life. 

LEDs flickering cannot be viewed by human eye. Visible light 

is considered as a booming technology in the present scenario. 

Since people want communication to be still faster, visible 

light is considered as one of the choice. Visible Light 

Communication employs LED for transmission of data with 

the help of LED`s illumination. Figure 3 shows a format of 

Electromagnetic spectrum. 

 

Visible light is considered for transmission and 

communication of data since it has more merits compared to 

other rays in the electromagnetic spectrum. Merits of Visible 

light includes: i) it is visible to human eye and secure, and ii) 

it can be used even in hospital, aircraft, etc., Demerits of other 

rays of electromagnetic spectrum are as follows. Radio ways 

are limited and are highly priced. Micro waves will be 

absorbed by the atmosphere. Micro wave towers are costly to 

build. Infrared rays will affect eyes. Ultraviolet rays are 

dangerous to human body. X-rays when used for 

communication will affect the health of human beings. 

Gamma rays are very hazardous. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 2. Light Emitting Diode [5] 

 

 

 
Fig 4. History of VLC 

 

The history pertained to VLC started some few thousand 

years back, say 800 B.C. In those days people use mirrors to 

relocate information. This is type of techniques was termed as 

Heliograph. Then people were using fires and lamps for 

communicating between them. 

 

These were by means of Beacon fire and by lighthouses. 

Communication between ships was done using Morse code. 

We have three different colours in traffic light for 

communicating to public. At present we use visible light for 

wireless communication by visible light communication 

technique. Fig. 4 shows the history of VLC. Its characteristics 

include: human safety, high speed for data transmission, 

higher Bandwidth (BW), and security. 

 

II. ISSUES IN RADIO SPECTRUM 

The key issues related to radio spectrum are concerned 

with the following four parameters such as: Capacity, 

Availability, Efficiency, and Security. Figure 5 shows the 

various issues being met by the above four parameters. 

Keeping in mind all these issues the author prefers visible 

light communication for data transmission 

 

 
 

Fig 5. Issues related to Radio spectrum 

 

III. LIFI WORKING 

LiFi is considered as a wireless communication based on 
visible light. LiFi uses optical spectrum [12]. The basic 
principle of LiFi is that the data’s are being sent by amplitude 
modulation. The working of LiFi is explained in [6] and the 
working is shown in Figure 6. The LEDs work in two states: 
ON and OFF. This mechanism is considered for transmitting 
data. ON state represents 1 and OFF state represents 0. LEDs 
have the capability of switching ON and OFF very fast. The 
maximum speed a LiFi can reach is up to 1Gbps and beyond.  
LiFi provide a tremendous speedy wireless communication for 
short distances because of its protocol layers. Figure 6 shows 
the working of LiFi. 
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Fig 3 Electromagnetic Spectrum 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 6 working of LiFi 

Few LEDs and controllers are required. LEDs are meant 

for transmitting light and controller is needed for coding data 

into LEDs. The flickering of LEDs can be varied by us. The 

data from the Internet are streamed into the Lamp driver as 

soon as the LED is switched ON. A microchip fitted in the 

lamp converts the data which is in digital in the form of light. 

At the receiving side the photo detector will convert the light 

to analog form. In order to reduce the distortion, the photo 

detector is connected to an amplifier. The received data are 

converted back to the original data and are sent for display. 

Table 1 shows the comparison between LiFi and WiFi. 

 
Table 1. Comparison between LiFi and WiFi 

IV. LIFI IN ANDROID MOBILE 

LiFi can be used in a Android Mobile Handset by 
modifying it [7]. The front camera is replaced by means of a 
light sensor. A LiFi dongle is plugged into the jack of 
earphone. In the Android mobile, we need to install a special 
app. After proper installation of the app, hold the device near 
the light and you can notice the display of images. Figure 7 
shows a LiFi dongle to be fitted into earphone jack. Figure 8 
shows a mobile in which a light sensor is replaced for front 
camera. Thus in mobile phones one way transmission is 
possible using LiFi fitted dongles. 

 

 

 

 

 

 

 

 

 

Fig 7 LiFi dongle to be fitted into earphone jack 

 

 

 

 

 

 

 

 

 

 

Fig 8 Light sensor is replace for front camera 

source: Engadget 

 

At places where we cannot use WiFi, it is possible for us to 
use LiFi [8]. LiFi can be fixed into any kind of lights (street 
lamps or even traffic lights). Even in underwater it can be used 
for providing internet to locate precise information. People are 
now more interested in surfing during their travel. Figure 9 
shows people surfing on travel. If they have a LiFi connection 
in their car, then they can browse at a faster rate. Only thing 
they need to remodel is their light in their car. They must fir 

S. 

No 
Parameters 

Wireless Technologies 

LiFi WiFi 

1 Speed >  1 Gbps 150 Mbps 

2 Medium Light 
Radio 

spectrum 

3 Transmission 

Visible 

Light 

Spectrum 

Radio waves 

4 Cost 
Cost less to 

WiFi 

Costly 

compared to 

LiFi 

5 
Topology of 

Network 

Point to 

Point 
Point to Point 

6 

Frequency 

needed for 

operating 

Tera Hz 2.4 Ghz 
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their car with a LiFi enabled light so that they can easily 
browse on the move. Their mobile or laptop must also be LiFi 
enabled. 

 

 

 

 

 

 

 

 

 

Fig 9 Surfing internet on travel [ 9] 

V. APPLICATIONS OF LIFI 

There are many applications of LiFi technology. We use 

LiFi applications where the applications of WiFi technology 

fail. We cannot use WiFi technology in operation theatres in 

hospitals, sensitive power plants, and in aircrafts only flying. 

But LiFi can be employed in any places, since we use only 

light as source and can be used securely. Here few 

applications related to LiFi are discussed as follows: Indoor, 

traffic light, underwater, Aircraft, and Petrochemical plant 

A. Indoor Applications 

Now a day lights are used in clothing showrooms. These 

lights are LiFi enabled and are fitted in the showrooms 

dresses. Customers can get the product information from the 

LiFi enabled dress through their mobile phones. Full details 

about the product can be received by the customer. Figure 10 

shows a clothing store in which an image of a dress put up 

under LED light [9].  
 

 

 

 

 

 

 

 

 

Fig 10 Clothing store [9] 

B. Traffic Light 

Once can use traffic light as a source of communication. 
Normal traffic lights have three colors: Red, Orange and 
Green. But we cannot get any information from the normal 
traffic lights. To get information regarding the traffic in a 
particular road or area, we can make the traffic light as LiFi 

enabled. Once it is LiFi enabled, we can able to receive the 
necessary information. Figure 11 shows a LiFi enabled traffic 
light with which we can be able to receive the real time 
updates about the traffic. With the car`s LED lights which are 
LiFi enabled, we can able to communicate with the vehicles 
that are passing by.  This will result in reduction in accidents 
and also in better management of traffic. 

 

 

 

 

 

 

 

 

 

Fig 11 Traffic light [10] 

C. Underwater 

Beneath the water, huge power cables are used for 
supplying power. The lengths of the cables are not lengthy 
enough and have some obstacle in the power supply. These 
lengthy cables can be replaced with light, for example, with a 
high powered lamp. For communicating underwater one can 
use head lamps for communicating with their partner. WiFi 
cannot work underwater [11], but LiFi can even travel 
underwater and will bring high speed connectivity. Mainly 
LiFi is used for Military operations that are carried out 
underwater. Figure 12 shows an image of an underwater sea. 

 

 

 

 

 

 

 

 

 

 
Fig 12 underwater sea [10] 

D. Aircraft 

People those who travel in aircrafts don’t want to waste 

their time. The light inside the aircraft are made LiFi based, so 

that people can use it for surfing and browsing. LiFi provide 

high speed connectivity. WiFi can`t be used in aircraft since 

they use radio signals which will interfere with the aircrafts 

signal. Figure 13 shows an inside view of an aircraft. Unlike 

WiFi, we can use LiFi while travelling in aircraft. The light 

inside must be LiFi enabled so that we can communicate. 
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Fig 13 Inside view of an aircraft [10] 

E. Petrochemical Plant 

Petrochemical plant is very sensitive to radio signals. 

Hence WiFi signals are not advisable. Instead one can use LiFi 

based communication around these sensitive areas. One 

should take in to account the safety of the petrochemical plant; 

hence LiFi is the right choice. Figure 14 shows a sample 

image of a petrochemical plant. Inside these plants mobile 

networks cannot be used since they will result in some kind of 

explosions. But without any danger we can use LiFi for 

getting information from inside the plants. 
 

 

 

 

 

 

 

 

 

 

Fig 14 Sample image of a Petrochemical plant [10] 

VI. ADVANTAGES AND LIMITATIONS OF LIFI 

Being the future technology, LiFi has number of 
advantages as it eradicates the limitations when using Radio 
signals for transmission of data. Few advantages of LiFi 
include the following: i) Efficiency - With the help of LED 
energy consumption for illumination of lights at any place can 
be reduced. Thus it will be efficient in reducing power 
consumption and costs, ii) High Speed - LiFi can offer a very 
high data rate of more than 1 Gbps because of high 
bandwidths, iii) Availability - Since we use light as a 
transmission medium, we can get light from any places, since 
it is available all over including homes, theatres, aircraft, etc., 
- iv) Security - LiFi is highly secured since it is accessible by 
the users at the line of sight (LOS) only. Those who are out of 
LOS cannot access the internet. LiFi also has few limitations 
as follows: The user cannot access the internet if there is not 
light. For transmitting data LOS is a must. Also the data 

transmission is affected by opaque obstacles. It has a shorter 
transmission range. The cost for installing a LiFi network is 
costly. Still it is not commercially launched. 

VII. CONCLUSION 

Lifi is an enormous reward for Internet. If this LiFi 

technology is made as a commercial one, then all the existing 

bulbs can be made as LiFi hotspots and can be used for 

transmission of data. Slowly people have started using LiFi 

technology in hospitals, but the chance of using is very rare. 

Once the rate becomes cheap, everyone will start using this. 

At first every street lights can be replaced with a LiFi router so 

that people can use it effectively. Mainly we can use this 

anywhere since it is not harmful to humans, and also one can 

get huge amount of speed in accessing the data. 
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