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Abstract— Visible Light Communication (VLC) is globally 

recognized as an advanced and promising technology to 

realize short-range, high speed as well as large capacity 

wireless data transmission. The light source can be a light 

emitting diode which is becoming popular in day to day 

home and infrastructures. Again it can also be used for 

communication purpose along with photodiodes. The use of 

LEDs at your place because of which speed of the networks 

get increased with a secured connection. The outcome of 

this experiment shows that real-time high quality video with 

the maximum distance of 3 m can be achieved through 

proper layout of LED sources and improvement of 

concentration effects. Lighting model within room 

environment is designed and simulated which indicates 

close relationship between layout of light sources and 

distribution of luminance.  
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I. INTRODUCTION 

Li-Fi is basically the subset of visible Light Communication 

(VLC), uses LED bulbs as hot-spots and provides higher 

data rates than Wi-Fi. The light source can be a light 

emitting diode which can be used for communication 

purpose along with photodiodes. Use of visible light for 

wireless communication can solve issue of radio wave 

spectrum space that will increase the data transmission rate. 

The data can be encoded by varying the rate at which LEDs 

flicker and thereby transmitting it. The data is to be send 

from one PC to another PC by means of RS232 connectors. 

Data transmission in Li-Fi is about 100 times faster than Wi-

Fi. 

II. PROPOSED SYSTEM 

The Block Diagram shown in Figure 1&2 consists of PIC 

Microcontroller, visible Light Communication, Transformer 

and photo diode. 

 
Fig. 1: Block Diagram of Transmitter 

 
Fig. 2: Block Diagram of Receiver 

The project mainly comprises of two major parts 

namely the transmitter and the receiver. The data that is to 

be transmitted from the source is being converted into bit 

stream and in turn is transmitted in the form of light by 

means of transmitter circuit with the help of white LED. The 

white LED operates in a dim and dip order with respect to 

the data which is being encoded as 1‟s (ON) and 0‟s (OFF). 

The receiver module primarily consists of a receiver circuit 

that decodes the data from the transmitted light signal. The 

decoding operation is being performed with help of photo 

detector which is used to sense the encoded light signal. The 

decoded data is displayed in the PC (Client) connected 

through RS232 connectors. Li-Fi not only requires LED 

light bulbs to transmit data, but also a receiver that can 

interpret that data. In January it was reported that Apple 

had referenced Li-Fi capabilities in versions of the iPhone, 

iOS 9.1 and up. Visible light communication has also been 

used in a grocery store in Northern France to track the 

location of customers with their consent. This provides 

invaluable data to marketers, who can offer coupons and 

other incentives based on shopping habits. Pure LiFi has 

partnered with LED light maker Lucibel to develop the 

technology. The France-based company heralded the 

applications of LiFi for the Internet of Things, a network of 

devices that communicate with each other. Their 

first industrialized LiFi product, the LiFi luminaire, 

launched in September. Real estate development company 

Nexity was the first end user of the LiFi technology. 

Microsoft will also be using the technology at its innovation 

center in Issy-les-Moulineaux. In his Ted Talk, Haas rattled 

off Li-Fi applications from in-flight internet access to a 

traffic control system using car‟s headlights. He also 

stressed the applications for high security places that can‟t 

use radio frequency. For example, he said radio frequency 

could cause antenna sparks at a petrochemical plant. In a 

reference to Internet-connected devices, he proposed using 

Li-Fi in hospital settings to power medical instruments. 

III. PIC MICROCONTROLLER 

Peripheral Interface Controller (PIC) is a microcontroller 

developed by Microchip.It is fast and easy to implement 

http://luxreview.com/article/2016/02/breaking-apple-set-to-add-lifi-capability-to-iphone
http://www.marketwatch.com/story/lucibel-introduces-the-worlds-first-industrialized-lifi-luminaire-that-enables-internet-access-through-light-2016-09-21
http://purelifi.com/purelifis-partnership-with-lucibel-results-in-the-worlds-first-industrialized-lifi-luminaire-that-enables-internet-access-through-light/
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when compared with other microcontrollers like 8051. The 

ease of programming and interfacing with other peripheral 

made it a successful microcontroller. A microcontroller is an 

integrated chip which consists of RAM, ROM, CPU, 

TIMERS, and COUNTERS. PIC is a microcontroller which 

also consists of RAM, ROM, CPU, timers, counter, ADC 

(analog to digital converters), DAC (digital to analog 

converter). PIC also supports the protocols like CAN, SPI, 

UART for interfacing with other peripherals. PIC mainly 

used modified Harvard architecture and also supports RISC 

(Reduced Instruction Set Computer) by the above 

specification RISC and Harvard we can easily that PIC is 

faster than the 8051 based controller which is made-up of 

Von-Newman architecture. 

A. Rectifier: 

1) Bridge Wave Rectifier: 

A rectifier is an electrical device that converts alternating 

current (AC) to direct current (DC), a process known as 

rectification. The term rectifier describes a diode that is 

being used to convert AC to DC.A bridge-wave rectifier 

converts the whole of the input waveform to one of constant 

polarity (positive or negative) at its output. Bridge-wave 

rectifier converts both polarities of the input waveform to 

DC (direct current), and is more efficient. However, in a 

circuit with a center tapped transformer (9-0-9) is used. 

 
Fig. 3: Bridge Wave Rectifier 

For single-phase AC, if the transformer is center-

tapped, then two diodes back-to-back(i.e. anodes-to-anode 

or cathode-to-cathode) can form a full-wave rectifier. Many 

windings are required on the transformer secondary to 

obtain the same output voltage. In this only two diodes are 

activated at a time i.e. D1 and D3 activate for positive cycle 

and D2 and D4 activates for negative half cycle. D2 and D4 

convert negative cycle to positive cycle as it as negative 

supply and negative cycle as positive cycle at its output. 

2) Voltage Regulator: 

This is most common voltage regulator that is still used in 

embedded designs. LM7805 voltage regulator is a linear 

regulator. With proper heat sink these LM78xx types can 

handle even more than 1A current. They also have Thermal 

overload protection, Short circuit protection. 

This will connect at the output of rectifier to get 

constant Dc supply instead of ripple voltages. It mainly 

consists of 3 pins 

1) Input voltage 

2) Output voltage 

3) Ground 

The capacitor C2 is used to get thee ripple voltage as 

input to regulator instead of full positive cycles. 

Vr = I load/Xc 

 
Fig. 4: Voltage Regulator 

For some devices we require 12V/9V/4V Dc 

supply at that time we go for 7812/7809/7804 regulator 

instead of 7805 regulator. It also have same feature and pins 

has 7805 regulator except output is of 12V/9V/4V instead of 

5V. 

B. Relay: 

A relay is an electrically operated switch. Current flowing 

through the coil of the relay creates a magnetic field which 

attracts a lever and changes the switch contacts. The coil 

current can be on or off so relays have two switch positions 

and they are doublethrow (changeover) switches. Relays 

allow one circuit to switch a second circuit which can be 

completely separate from the first. For example a low 

voltage battery circuit can use a relay to switch a 230V AC 

mains circuit. There is no electrical connection inside the 

relay between the two circuits; the link is magnetic and 

mechanical. The coil of a relay passes a relatively large 

current, typically 30mA for a 12V relay, but it can be as 

much as 100mA for relays designed to operate from lower 

voltages.  

C. RS232: 

The RS232 Serial communication is used to send data from 

Control unit to computer at central station. The 

communication parameters are set so as to match with that 

of the Micro controller C8 bit, variable band rate etc. At the 

base station side data (temperature) is displayed on PC. The 

temperature variations over a period of time can be drawn in 

the form of graph on PC. The data values received by PC are 

displayed using C language in side the PC. The Front end 

and back end is designed in C language that will display a 

good-looking graphics showing the data value, status and 

the time at which it is acquired. And it can also be stored 

and plotted over the days. The statistical analysis can be 

performed on the acquired data. The „C‟ language is chosen 

here because it provides better hardware interface compared 

other language and ease of programming. 

D. LCD: 

A liquid crystal display (LCD) is a thin, flat display device 

made up of any number of colour or monochrome pixels 

arrayed in front of a light source or reflector. From the 

figure each pixel consists of a column of liquid crystal 

molecules suspended between two transparent electrodes, 

and two polarizing filters, the axes of polarity of which are 

perpendicular to each other. Without the liquid crystals 

between them, light passing through one would be blocked 

by the other. The liquid crystal twists the polarization of 

light entering one filter to allow it to pass through the other.  
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Fig. 5: Pin Diagram LCD 

IV. CONCLUSION 

The Li-Fi concept is attracting a great deal of interest, 

because it provides an authentic and efficient alternative to 

wireless devices which use radio waves. It offers data 

transfer which would take up less space resulting in adding 

more LED‟S to further boost the channel of communication. 

Li-Fi may solve issues such as the shortage of radio-

frequency bandwidth and is aimed at creating new 

communication channels with the use of existing equipment. 

Every bulb can be used to transmit a data and will lead 

towards the cleaner, greener, safer and brighter future. LED 

does not cause any health hazards thus this communication 

through LED is safe to use. It provides wider range of 

bandwidth so availability increased anyone can access 

service, where light source is present. The development of 

LED lighting devices with reduced energy consumption and 

a longer lifetime. Li-Fi technology has no side effects on 

any living things unlike radio-waves which give out harmful 

radiations that affects birds, human beings etc. 
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