
IJSTE - International Journal of Science Technology & Engineering | Volume 1 | Issue 10 | April 2015 
ISSN (online): 2349-784X 

 All rights reserved by www.ijste.org 
 

68 

LI-FI TECHNOLOGY 

 

Jigar Patel Rajendra Maniyal 

Department of Computer Engineering Department of Computer Engineering 

Padmabhushan Vasantdada Patil Pratishthan's College of  Padmabhushan Vasantdada Patil Pratishthan's College of  

Engineering Engineering 

  

Pooja Narvekar Ashish Yekhande 

Department of Computer Engineering Department of Computer Engineering 

Padmabhushan Vasantdada Patil Pratishthan's College of  Padmabhushan Vasantdada Patil Pratishthan's College of  

Engineering Engineering 

 

Mahavir Devmane 

Head of Department 

Department of Information Technology 

PVPPCOE 

  

Abstract 

Nowadays many people are taking interest as to accomplish their tasks through wired or wireless networks. As numbers of users 

get increased in wireless network the speed reduces proportionally. Though Wi-Fi gives us speed up to 150 Mbps as per IEEE 

802.11n. it is still insufficient to accommodate desired no of users. To remedy this limitation, we are introducing the concept of 

Li-Fi. As per German physic Harald Haas “data through illumination” –taking the fiber out of fiber optic by sending data through 

an LED light bulb that varies in intensity faster than the human eyes can follow. It’s the same idea band behind the infrared 

remote controls but far more powerful. Haas says his invention, which he calls D-LIGHT, can produce data rates faster than 10 

Mbps, which is speedier than average broadband connection. Twentieth century is an era of internet. Most of the 

communications happen over the internet. Wi-Fi is the currently most advanced technology that is being widely used for 

connecting to the internet. The speed and the number of users that can connect at a time are limited in Wi-Fi. Our project is about 

visible light communication. This communication happens using light as a medium. As light is going to act as a medium the 

speed will be tremendous for data transmissions. Not only speed but also the security in a closed environment will increase with 

the use of Li-Fi. Our project aims at exploring the use of Li-Fi also known as optical wireless communication.    
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Li-Fi or Light Fidelity is a high speed, bidirectional and fully networked subsets of visual light communications (VLC). It uses 

visible light communication instead of radio frequency (RF) waves which carry more information. Thus Li-Fi is an emergent 

technology that has the potential to deliver enormous bandwidth. As data transmission through radio waves approaches its limits, 

a new medium presents itself. Most of us are familiar with Wi-Fi (Wireless Fidelity) uses 2.4-5 GHz RF to deliver wireless data, 

information or internet access around. It can cover up a large area, but it fails to cover up all the area as its bandwidth is typically 

limited to 50-100 megabits per second (Mbps). This is a good match to the speed of internet services, but insufficient for moving 

large data files like HDTV movies, music libraries and video games. The bandwidth and speed is directly proportional medium 

of communication. Therefore RF-based technologies such as today’s Wi-Fi are not the optimal way. In addition to that Wi-Fi 

fails to provide new desired capabilities such as precision indoor positioning and gesture recognition.  To this a new trend has 

come in technology that overcomes these flaws, that is Li-Fi or Light Fidelity. This is also called as visible light communication 

and informally known as optical wireless technology, a vivid permutation of speed, reliability, flexibility and usability. Li-Fi is 

transmission of data through illumination by taking the fibre out of fibre optics by sending data through a LED light bulb that 

varies in intensity faster than the human eye can follow. Li-Fi is the term some used to label the fast and cheap wireless 

communication system which is the optical version of Wi-Fi. It is possible to encode data in the light by varying the rate at which 

the LEDs flicker on and off to give different strings of 0s and 1s. The LED intensity is modulated so rapidly that human eye 

cannot notice, so the output appears constant. More sophisticated techniques and ways could dramatically increase visible 

communication data rate. Li-Fi is fast two way communication that uses visible light instead of radio frequency waves for 

carrying data. The amount of data being carried over the visible light is far more than the radio frequency waves thus giving us 

more bandwidth available for using. Machine data usually refers to combinations of 0’s and 1’s. Thus transferring streams of 0’s 

and 1’s means transferring data and if its two ways it becomes communication. There must be a unique way to represent 0’s and 

1’s which by using light is OFF and ON respectively. If we have a unique way to represent 0’s and 1’s we can operate on 

machine data.  
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II. EXISTING SYSTEMS 

Currently Wi-Fi is the most commonly used wireless technology for transfer of data and connecting to the internet. Wi-Fi has its 

own security issues as the person sitting in the next room who is not visible to us too can access data if the necessary security 

measures are not observed. 

III. WORKING 

 
Fig. 1: Working of Li-Fi Technology 

The Fig (1) above illustrates the working of Li-Fi technology. The information that is to be sent for example through Internet is 

being given to the LED Lamp. Whenever the device having the Photo Detector comes in contact with the LED Lamp’s light, it 

automatically receives the information designated to the machine. Basically it is construction consists of a regular LE bulb with a 

microchip. This enables to transmit wireless data with an LED light bulb and a sensor. By turning lights on and off at a very high 

speeds the LED bulb can send out high bandwidth wireless data. Data is converted into pulses of light which is directed at a 

photo detector or light sensor that picks up minute changes in light intensity and duration. This light signal is then converted 

back into data formats for output from a computer.  Prof. Haas Harald, inventor of this technology claims the advantage of this 

medium of transmission is that, visible light has 10,000 times the spectrum of radio frequencies allowing faster data with far 

higher volumes in a single data stream. This medium can be made available anywhere that light bulbs can be found and the only 

infrastructure required are regular bulb sockets fitted with the modified LED lamp and the photo detector or light sensor to read 

the data. No other massive infrastructure need to be constructed to roll out this technology. 

 Technologies Used: A.

 Software Used: 1)

1) Visual Studio for coding in VB .net 

2) CP210x VCP Drivers for connection of USB TTL 

 Hardware Used: 2)

1) Bpw34- Photodiode for light sensing 

2) LM7048- Voltage Regulators 

3) LM 358 (Op Amp) 
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 Actual Representation: B.

 
Fig. 2: Receiver Circuit 

 
Fig. 3: Transmitter Circuit 

 
Fig. 4: Screenshot of the actual user interface 

IV. FUTURE SCOPE 

Li-Fi can be seen as replacing the current Wi-Fi technology. Along with the speed Li-Fi also provide security measures. As non-

transparent obstacles cannot make use of Li-Fi and thus data transfer occurs only between the devices or users visible to human 

eye. But this issue can be overcome through the use of Li-Fi connectors which regenerate the light waves and match the 

synchronization. 
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V. CONCLUSION 

Thus our project demonstrates how light can be used as a medium for communication in future. As Li-Fi can be seen as the next 

big step in the world of digital communication and the internet, there are groups around the globe working on the Li-Fi 

technology and making development for the use of Li-Fi publically available. 
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