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Abstract-Li-fi which is also referred to as Visible Light Communication (VLC), is a combination of “Wi-Fi” 

and “Light”. As we all know that the conventional Wi-Fi uses radio waves for transmitting and receiving data 

but in our project visible light will be used for the same. As a state-of-the-art technology, it’s application can be 

found everywhere in the world, both in the field of industry as well as research; mostly because of its economic 

viability, high expandability and extreme efficiency and performance. Our project, although introductory, may 

be an extensive validity of concepts, with enhanced circuits and an extended communication truce executed 

simultaneously to successfully implement the sending and receiving of various data or information. 

Keywords: Li-Fi (Light Fidelity), Wi-Fi (Wireless Fidelity), VLC (Visible Light Communication), LOS (Line 

of Sight). 
 

1. INTRODUCTION 
 

We are living in a world where data communication has become very important and integral part of every one 

life. We are very much dependent on internet for our day to day activities and due to this the speed of internet is 

becoming slow with respect to the need of humans. Till this point of time we are generally using Wi-Fi for the 

transmission of data and information which provide maximum speed up to 150 Mbps. But due to the need for 

sending and receiving huge amount of data the speed is not feasible. As the traffic increases i.e. no of 

connections increases the speed of Wi-Fi decreases. 

In order to overcome this, we are moving towards a new technology which is known to be Li-Fi. Li-Fi basically 

uses visible light in order to establish communication. It is also known as VLC (Visible Light Communication). 

It is also a modern and effective way of wireless communication. In this we use LED’s for the transmission and 

receiving the data and it proves to be a very efficient way for both communication as well as for lighting 

purpose. The signal which is sent over a range by changing the light intensity at high speed so that it cannot be 

detected by the human eyes. With the help of this we can achieve speed up to several GBPS. and the data 

transmission is also considered to be secure and un-hackable unlike Wi-Fi and others. 
 

2. OBJECTIVE OF THE PROJECT 
 

The main objective of the project is to achieve data transfer and communication with the help of visible light.  

We will be developing a small working prototype with a UI which will control the data flow with the help of 

several circuitry components. 
 

3. THEORETICAL STUDY 
 

3.1 Working Principle 

 

The working principle of Li-Fi is pretty simple and it is based on concept visible light communication. Li-Fi 

uses the visible light spectrum which ranges from 400 THz to 800 THz. In this we use many LED lights 

interconnected with each other in order to forma a wireless communication network. In our conventional wi-fi 

systems there are possibility that our data can get off track deface curtsey of the radio wave interference but it 

does not happen as with Li-Fi. The concept behind the working of Li-Fi is that whenever electric current is 

given to the interconnected lights then it releases large number of sunshine. Now the intensity of the light bulb is 

varied in a very fast way so that it is not seen by the normal human eye. With the change of the intensity of light 

bulb the analog or raw data is converted into binary form i.e. in the form of 0’s and 1’s. Now this binary signal 

is sent with the help of a transmitter from one area to another. At the receiver end there is another circuit which 

is called receiver whose work is to receive the transmitted signal. Now after the signal is received its strength is 

modulated with the help of some hardware circuit component and then again it is converted back to its original 

from and displayed on the screen. This communication is very fast and also efficient. 

 

 

 

 

 

 

 

 

 

Fig. 3.1 LI-Fi Applied to Indoor Wireless Network [5] 
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The working prototype will consist of mainly two sections that are transmitter and receiver sections. Several 

steps associated with the transmission of information are as follow:  

 Changing of raw data into its binary format. 

 For more effective data transfer, executing effective networking concord. 

 Making sure that data is transferred at high speed with the help of suitable circuit components. 

The various steps involved in receiving of the data are: 

 Making sure that proper data is received with the help of suitable circuit components. 

 For the next steps, enhancing the received data signals. 

 Removing the unwanted noise signals with the help of proper hardware elements in order to 

have a more efficient and fast data processing. 

 Analog to digital signal conversion with the help of ADC. 

 Taking the useful and original data from the data received and showing the information. 

 
Fig. 3.2 Transmitter Section 

 

 

 

 

 
Fig.3.3 Receiver Section 

3.2 Technical Requirement 

 

3.2.1 Hardware at Transmitter End 
 

 Arduino 
 MOSFET 
 LED Panel 
 Battery 

 

3.2.2 Hardware at Receiver End 
 

 Photodiode 
 Amplifier 
 High Pass Filter 
 Analog to Digital Converter 
 Arduino 

 

3.2.3 Software Used 
 

 Transmitter 
 Receiver 
 UI 

 

3.3 Block Diagram 
 

The block diagram of this consist of mainly two section one is receiver and other is transmitter. The block 

diagram is given below: 
 
 

 
 
 
 
 
 

 

 

 

 

 

 
 

Fig. 3.4 Block Diagram of Data Flow with the help of Li-Fi 
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4. ADVANTAGES AND DISADVANTAGES 
 

The microcontroller based li-fi router has many advantages over normal router which are given below: 
 The transmission of the information with the help of li-fi is very fast. It can speed up to some 

GBPS. 
 One of the major advantages of li-fi is that it can be used in the areas which are sensitive to radio 

frequency like airplanes, hospitals etc. 
 It can also be seen that with the use of LED, the transmission process become more energy efficient 

because the LED’s are very much energy efficient. 
 It can also be observed that the cost of maintenance is very much low as compared to conventional 

ones in their long run [15]. 
 Since Li-Fi works on the principle of line of sight and due to this the data or information is secured. 

[17]. 
Disadvantages are as follows: 

 It does have limited range because light rays are not able to penetrate or pass through the walls, 

opaque objects etc [17]. 

 The cost for the initial installation of this technology is considered to be on the higher note [19]. 
 

5. HARDWARE AND COST ANALYSIS 
 

The hardware is shown as Fig.5.1. 

 

 
 

 
 
 
 

 

 

 

 

 

 

 

 

Fig. 5.1 Proposed Hardware Part of Transmitter Section 
 

Table-5.1 Estimated Cost Analysis of the Project 

 

6. RESULTS AND FINDINGS: 
 

6.1 Hardware Development 
 

Since this topic i.e. the li-fi is a growing area in which a huge amount of research in going on, we took help of 

few papers and some project which helped us a lot. At the starting phase we implemented many process, 

elements and circuitry designs. 
6.2 Speed and Range 

 

With the help of our hardware design and program we are able to transmit data at a speed of 2kbps and that to 

up to distance of 1ft. 
 

S. No. Description Qty. Price (Rs) 

1 LED Panel 2 200 

2 BJT - 20 

3 Resistors - - 

4 Arduino Microcontroller 2 2000 

5 Power Supply 2 40 

6 Photodiode - - 

7 Comparators - 180 

8 TTL Converter - 220 

9 Bluetooth Module 2 1000 

TOTAL 3660 
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7. FUTURE PROSPECT 
 

7.1 The Dual Advantage 
 

It will surely be an added advantage to our upcoming generation in the future because it will give us both the 

services of lighting as well as internet communication. 
 

7.2 Alternative of Wi-Fi 
 

In the upcoming future this will surely replace the wi-fi systems completely. It has more advantages over the 

latter. It can be used even at places where the wi-fi causes interference problems like hospitals, airplanes etc. 

Also, it will help in the transfer of huge amount of data. 
 

7.3 Secure 
 

The line of sight feature in li-fi is an advantage as well as a disadvantage. If we go out from LOS the data 

transfer will not be done but it also provides added advantage of security by which our data is safe inside a 

closed area. 
 

CONCLUSION 
 

Li-Fi technology has power to connect secluded and obscure terrains across the world that can't be outreached 

with the help of glass fibre. It's very much utilized in smart-city projects. The use of Li-Fi is increasing and 

growing rapidly because of increased and rapid development of several smart cities across the world. Li-Fi 

technology thus holds the answer to varied short comings of radio frequency based wireless data 

communication systems. It's a good range of applications. It also supports green and pollution free environment, 

because in this visible light communication is used for transmission of knowledge and data which is harmless 

and available everywhere. In the upcoming future it can be useful in the several areas of development like 

bigdata, AI, ML etc. Moreover, while there are 300 gigahertz of RF spectrum and there's 300 terahertz of light 

spectrum. If you add spectrum of infrared with that of the light spectrum, it'll be around two thousand six 

hundred (2600) times larger than the whole radio-frequency spectrum. The chances are vast and may be 

investigated in the future. If this state-of-art is often applied into real use, every bulb can be frequently used as a 

wireless transmitter like Wi-Fi hotspot in order to share data and transmit information and that the world will 

proceed on the way to an Immaculate, Greener, Secure and Scintillating Future. 
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