
 

12 VIII August 2024

https://doi.org/10.22214/ijraset.2024.63943



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 12 Issue VIII Aug 2024- Available at www.ijraset.com 
     

 
555 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

Li-Fi Data Transfer System 
 

P. Sreesudha1, Sofia Jasmine SK2, Neha Y3, Pranathi G4 
1Assistant Professor, ETE Dept, G.Narayanamma Institute of Technology and Science, Hyderabad, India 

2, 3, 4Final Year Student, ETE Dept, G.Narayanamma Institute of Technology and Science, Hyderabad, India 
 
Abstract: German physicist Harald Haas made the possibility of Li-Fi, or Light Devotion. It’s a strategy for communicating 
information without the need of radio waves, similar to Wi- Fi. It works by causing LEDs, which are specific lights, to streak 
quickly to communicate information. This happens more rapidly than our eyes can follow. Apparent light correspondence or 
optical remote innovations are different names for Li-Fi. This study looks at this imaginative innovation and draws correlations 
with Wi-Fi. Inside structures, Wi-Fi is helpful for remote information transmission. Be that as it may, Li-Fi improves; it’s faster, 
more effective, and more secure, and you can track down it in bunches of areas. 
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I. INTRODUCTION 
Li-Fi gives an original way to deal with associate remotely using LED lights in our bustling world loaded with information. We as 
a whole utilize the web a ton, however standard Wi-Fi might become languid when a few gadgets are associated. Besides, getting a 
speedy and safe association is troublesome as a rising number of gadgets need the web. This is when Li-Fi is helpful. It varies from 
Wi-Fi in that it communicates information by light rather than radio waves, which are increasingly slow less limit with regards to 
information. Li-Fi is like communicating information utilizing extremely quick blazing light flickers so quick that our eyes can’t 
see them. Li-Fi offers a far bigger range than customary remote transmission methods. The crucial thought behind this innovation 
is that data might be sent quicker than the natural eye can deal with utilizing LED light. This technique utilizes the visible 
spectrum, a region of the electromagnetic spectrum that is by and by generally overlooked, to convey information rather than 
gigahertz radio waves. 
 

II. METHODOLOGY 
The two principal parts of the Li-Fi system are the transmitter and the receiver. LED light is utilized as a sign source between two 
end frameworks. Information is sent by the LED’s regulated light. The microprocessor unit (MPU) framework adjusts and 
demodulates information at the transmitter and getting closes, separately. The transmitter part balances the info signal for the 
expected timeframe, then, at that point, uses a LED light to communicate information as 1s and 0s. Every one of these 1s and 0s 
address are the blazes of the light. The collector part identifies these glimmers and intensifies the sign utilizing a photodiode to 
deliver the result. At the downlink transmitter, Li-Fi is sent utilizing white LED lights. 
1) Information transmission by light requires taking care of Li- Fi TX equipment with a parallel stream of 0s and 1s that 

addresses the information document to be conveyed. This is one more use for a variety of LEDs. The brilliance of the light is 
changed to accomplish this. We set a high limit voltage for the on state and a low edge an incentive for the off state. 

2) The LED communicates a 1 at whatever point it is turned on and a 0 when it is off. Transmission speed might be marginally 
advanced by the exchanging semiconductor, which can change a LED’s state in a millisecond. 

3) After the Li-Fi RX recognizes and sends the paired stream there, the first information record is recovered from the framework. 
 
 
 
 
 
 
 
 
 

Fig. 1 Transmitter block diagram 
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Fig. 2 Receiver block diagram 
 

III. HARDWARE COMPONENTS 
A Li-Fi data transmission system comprises of various significant equipment parts that cooperate to give fast information 
association utilizing noticeable light. At its heart is a LED light source that goes about as the key instrument of data transmission. 
These LEDs produce light that might be changed in force to encode digital data. On the less than desirable end, photodetectors, 
otherwise called photodiodes or photoreceivers, are basic parts that catch and change balanced light signals once again into 
electrical signs. A Li-Fi hardware configuration that incorporates a 4x4 keypad, Arduino Nano, LM358 operational amplifier (op-
amp), 12- volt LED, LCD (Liquid Crystal Display), and an LDR (Light Dependent Resistor) sensor may result in a flexible and 
engaging Li-Fi system. The 4x4 keypad functions as a user interface, empowering users to enter directions and information. An 
Arduino Nano fills in as the central processing unit, managing data encoding, decoding, and signal modulation. The LM358 op-
amp is fundamental for signal intensification and molding, guaranteeing that information is dependably sent through the LED. 
The 12-volt LED fills in as the chief light hotspot for data transmission in the Li-Fi system. The Arduino Nano adjusts it to encode 
advanced data as variances in light power. In the meantime, the LCD show gives ongoing criticism and data to users, making it a 
significant part in intuitive applications. The LDR sensor, then again, catches regulated light motivations and converts them to 
electrical signs. This sensor is essential for getting information conveyed through Li-Fi. At the point when these parts are placed 
into the equipment plan, they cooperate impeccably to shape a functioning Li-Fi framework that can send information through 
noticeable light while likewise considering human commitment and input by means of the keypad and LCD. The LM358 operation 
amp gives signal quality and sturdiness, making it a basic part of the Li-Fi equipment arrangement. These hardware components 
cooperate to give a Li-Fi data transmission framework prepared to do rapid, secure remote information association utilizing 
noticeable light. The intricacy and arrangement of the parts might change as indicated by the extraordinary application and size. 
Li-Fi software components are an assortment of instruments and stages used to make, program, and keep up with Li-Fi systems. 
The Arduino Integrated Development Environment (IDE) is an outstanding illustration of programming utilized in Li-Fi 
applications. The main components are shown in the following table which are used for Li-Fi Data Transfer System. 
 

TABLE I 
LIST of COMPONENTS 
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IV. ALGORITHM 
1) Step-1: Start 
2) Step-2: Input data (text/image 
3) Step-3: Convert original format to binary data format 
4) Step-4: Transmit start bits  
5) Step-5: Read each value of binary data  
6) Step-6: If value is "1" 
• LED ON 
• Delay 1 second 
7) Step-7: Else 
• LED OFF 
• Delay 1 second  
8) Step-8: If data is completed Transmit stop bits  
9) Step-9: End 

 
V. RESULTS AND DISCUSSION 

Li-Fi uses light waves rather than radio frequencies, which Wi-Fi uses to remotely transfer data. Subsequently, it works 
effectively inside the allowed range and the climate, blocking any unapproved clients from sniffing the sent parcels and 
correspondences. 

 
A. Transmitter 

 

Fig. 3 & 4 Message displayed at transmitter 
 

Fig. 5 Characters are displayed using keypad 
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B.  Receiver 

Fig. 6 & 7 Message displayed at receiver 

Fig. 8 Information is received from LDR Sensor 

Fig. 9 Final Prototype of Li-Fi Project 
 

VI. CONCLUSION 
Li-Fi, a wireless technology for data transmission from transmitter to receiver utilizing light, is turning out to be increasingly more 
popular as a potential solution for the rising issue of radio recurrence data transfer capacity clog. A rising number of people and 
gadgets are interfacing remotely to the internet, which is congesting radio waves and making it more testing to get a reliable, quick 
association. By offering a speedier and more reliable substitute for radio-based wireless communication, Li-Fi might have the 
option to resolve this issue. 
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In light of everything, Li-Fi is a brilliant new innovation that could totally change how we access and interface with each other. 
Applications that need an elevated degree of speed, security, and reliability are particularly appropriate for it. 
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