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ABSTRACT: Li-Fi is another remote innovation to furnish the availability with in restricted system structure. The
fundamental standard of this innovation is we can transmit the information utilizing light enlightenment by utilizing
light-discharging diodes where radio recurrence is media in Wi-Fi and LED knob light power is speedier than human
eye can take after. Prof Harald Haas a specialist in optical remote correspondences at the University of Edinburgh, he
was shown how a LED knob furnished with flag handling innovation could stream a top quality video to a PC. By
utilizing this innovation a one-watt LED light would be sufficient to give net network to four PCs. He instituted the
expression "light constancy" or li-fi and set up a privately owned business, Pure VLC, to abuse the innovation. He
imagines a future where information for portable PCs, advanced mobile phones, and tablets is transmitted through the
light in a room. Furthermore, security would be snap on the off chance that you can't see the light, you can't get to the
information. This innovation comes to be ten times less expensive than the Wi-Fi and furthermore considerably more
secure, on the grounds that paying little respect to get to control frameworks and passwords. In Li-Fi fundamentally we
centre to transmitting media information between two terminals utilizing LEDs.

KEYWORDS: LED (Light Emitting Diode), Wi-Fi (Wireless Fidelity), Li-Fi (Light Fidelity), VLC (Visible Light
Communication), RF (Radio Frequency).

l. INTRODUCTION

With constantly developing needs of media transmission world, there is an expanded pushed for higher data
transmission that encourages quicker what's more, secure information transmission. Existing media transmission
industry depends on radio floods of electromagnetic range for information transmission. Unfortunately, the radio wave
range has certain key impediments: capacity, efficiency, availability and security. With the coming of most recent
advancements for communication and the way that it's coming to far and wide to each nook and corner of the world, the
electromagnetic range of radio waves is running out. A solution to this issue is Li-Fi is a wireless optical networking
technology that uses light-emitting diodes (LEDs) for data transmission. Li-Fi (Light Fidelity) which is an approach in
light of information transmission by means of optical fibre and LED. Exactly describing it is nothing else except for an
optical variant of Wi-Fi (Wireless Fidelity) innovation that depends on the idea of optical light speeding up digital
communication instead of radio waves.

Li-Fi can be the innovation for the future utilize where information for advanced mobile phones, and tablets will be
transmitted through the light in a room. Security would not be an issue on the grounds that if you can't see the light, you
can't get to the information. Therefore, it can be utilized as a part of high security military regions where RF
transmission is inclined to eavesdropping. The visible range is additionally ten thousand times more extensive than
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radio frequency range. In this paper, text/image transmission between two personal computers is finished by utilizing
the medium of visible light of electromagnetic range. In this Li-Fi data transmission works in view of a basic
innovation. At the point when LED light is ON digital bit stream of one is transmitted. Whenever LED light turns off,
digital bit stream of zero is transmitted. Based on this simple procedure text data transmission was done through visible
light.

Fig 1. The Logo of Li-Fi Technology

Fig. 1 Displays the Logo of Li-Fi Technology.

1. RELATED WORK

Li-Fi is a most recent innovation that makes utilization of LED light which helps in the transmission of information
great deal speedier and adaptable than information that can be transmitted through Wi-Fi. Light reaches about
wherever so correspondence can likewise oblige light effectively. Light Fidelity is a branch of optical remote
correspondence which is a rising innovation. By utilizing unmistakable light as transmission medium, Li-Fi gives
remote indoor correspondence. The bit rate accomplished by Li-Fi can’t be accomplished by Wi-Fi In basic terms,
Li-Fi can be considered as a light-based Wi-Fi. That is, it utilizes light rather than radio waves to transmit data.
Furthermore, rather than Wi-Fi modems, Li-Fi would utilize handset fitted LED lights that can light a room and in
addition transmit and get data. Since basic lights are utilized, there can in fact be any number of get to focuses.

This innovation utilizes a piece of the electromagnetic range that is as yet not significantly used The Visible Spectrum.
The term of Li-Fi was instituted initially by Edinburgh University’s Prof. Harald Haas in 2001. Numerous specialists
guarantee that Li-Fi speaks to the fate of versatile web on account of its diminished cost and more noteworthy
productivity turning into another option to Wi-Fi as the essential innovation for Internet of Things (loT).Smart
telephones, tablets, and the ascent of the Internet of Things are driving an unquenchable interest for remote limit.

This request requires systems administration and Internet foundations to advance to address the issues of present and
future interactive media applications. It has been outlined such that it conquers the detriments that happens amid the
use of Wi-Fi. When all is said in done terms, Li-fi works even submerged accordingly making an incredible advantage
the military operations. The physicists imagines that this innovation would have an incredible effect between the
suspicion and the verification for this situation. The show occurred utilizing two Casio advanced mobile phones.

The information was made to trade between the telephones utilizing light. Despite the fact that the separation was
ostensible, it is certain that there would be a quick increment out there of transmission. As there is a constrained
measure of Radio based remote range accessible various organizations shaped a consortium called Li-fi consortium
with a specific end goal to advance rapid optical remote frameworks.
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Fig 2. Li-Fi Environment
Fig. 2 represents the Li-Fi environment.

111. PROPOSED ALGORITHM

Algorithm:

e AES (Advanced Encryption Standard) is a strong symmetric encryption algorithm.

A secret key is used for the both encryption and decryption of data. Only someone who has access to the same
secret key can decrypt data. AES encryption provides strong protection to your data.
The following sample Java program shows how to encrypt data using AES encryption algorithm. Java
provides a number of helper classes for AES encryption such as Cipher (for encryption/decryption), Secret
Key (represents the shared secret key) and Key Generator (generates the shared secret key).
Also note that both secret key and encrypted data is binary data and hence cannot be printed directly.

Fig 3: Image of Sender Algorithm andReceiver Algorithm Circuit.
Fig. 3 shows the image of Sender Algorithm and Receiver Algorithm Circuit.
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Transmitter and Receiver Algorithm:
Transmitter Algorithm:

Step 1: Start

Step 2: Initialize the Microcontroller AVR.

Step 3: Initialize the LCD Display.

Step 4: Select the appropriate Comm port for connection establishment.
Step 5: Select Band Rate as 9600.

Step 6: Select BN1 Message Format for sending the message.
Step 7: Open Text Box (Laptop).

Step 8: Type your Message in Text Box.

Step 9: Apply AES algorithm for encryption of the message.
Step 10: Send it to serial port.

Step 11: Go to Step 8.

Receiver Algorithm:

Step 1: Start

Step 2: Initialize the Microcontroller AVR.

Step 3: Initialize the LCD Display.

Step 4: Check whether the appropriate Comm port is selected.
Step 5: Select Band Rate as 9600.

Step 6: Select 8N1 Message Format

Step 7: Open Text Box (Laptop)

Step 8: Receive String from Transmitter side.

Step 9: Apply AES algorithm on receiver side for decrypting the message.
Step 10: Display Message in text box.

Step 11: End.

Working of Li-Fi:

The PCB controls the electrical inputs and outputs of the lamp. It houses the microcontroller which is used to
manage different lamp functions. An RF (radio- frequency) signal is generated by the solid-state PA. An RF signal
is guided into an electric led about the bulb.

The logic is so simple as follows-If the LED light is on, a digital 1 is transmitted. If the LED light is on, a digital 0
is transmitted. These large brightness LEDs lights can be switched on and off very quickly which gives us an
opportunity for transmitting data through light.

There is a light emitter on one corner, for example, an LED, and a photo detector (light sensor) on the other corner.
The photo detector detects a binary one when the LED is on; and a binary zero if the LED is o_ same.

The data can be encoded in the light by varying the flickering rate at which the LEDs flicker on and off to generate
different strings of 1s and 0Os. Light-emitting diodes can be switched on and off faster than the human eye can
detect which causes the light source to appear continuously, even though it is in fact 'flickering'.

The ARM has serial communication capability built into it, thereby making probable fast data transfer using only a
few wires.

According to the data provided ARM microcontroller will modulate signals using PWM technique and convert it
to digital form to serve as a input value for LED lamp, which is the sequence of led lights.

Data from led light array are transmitted through visible light which is then captured by photo detector and this
diode converts light signals into electrical signals which is then demodulated by data demodulation unit and is
filtered to get required appropriate output on the receiver side of personal computer (PC).
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Power Supply:

e Bridge Rectifier: Full wave bridge rectifier is used to convert incoming AC signal into varying DC signal i.e.
it consist of ripple at the output.

o  Filter Capacitor: Filter capacitor of 2200f at output of bridge rectifier is used to provide less ripple at the
output which is suitable for most electronic circuits.

e Regulator: Regulator IC is used to provide constant DC or smooth output with no ripple 28

1VV. EXPERIMENTAL RESULTS

Register Page:

Fig. 4 shows the register page is used by the user to register his/her information. The register page includes the
Following entities: Which are username, email, contact number and password.

The user can register by entering the above information specified for sending the message to another user. The
Username provided by the user should be unique in nature otherwise it will show failure during registration process.

The password strength set by the user should be good or strong.

= | = O >
Register
Username :
Email :
Contact No :
Password :
[ Register

Fig 4: Register Page

Fig. 4Shows the Register page where the user has to register his/her details before sharing the information

Login Page:
Fig. 5Sthe login page is the next step after the register page so that registered user can login and share the
information.The user can login through his/her unique username and password which are provided during the
registration process.Once successfully logged in,the user is ready to send message.
The user can also reset the password if he/she has forgotten the previous password.The user has to specify the email
address while resetting the password.
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Login

Username :

Password :

l Login J l Reset Password J

Fig 5: Login Page

Fig. 5 Shows the Login Page which is used by the user to Login and share the information

Main Page:

Fig. 6 Shows the Li-Fi messaging page is the main page where we can see the messages/ information which are
Shared among eachother. The main page shows the logged in user’s username, comm port on which message is to be
transmitted and the text Box for sending the message to the authenticated user. The messages transmitted and received
appear in the display box.

| £/ LiFi Messenging — (m} X

LiFi Messenging

CommPort

Select Port : Com0 :
Connect ‘ “lose |

Fig 6: Li-Fi messaging Page

Fig. 6 Shows the Li-Fi messaging page is the main page where we can see the information which are shared among each other.
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Result Page:

Fig.7 Is the Result Page image which shows the connection of the project.

The image displays two laptops (sender and receiver), LED bulbs. The snapshot represents successful sending and
receiving of messages without any loss of information during transmission process.

Fig 7: Result Page

Fig.7 Is the Result Page image which shows the connection of the project.

V. ADVANTAGES OF LI-FI

Underwater Communication:Underwater Communication below water is of utmost importance especially to naval
officers, divers, etc. Wi-Fi, a technology that uses radio waves, is usually not deployed for underwater communication.
This is due to poor propagation of radio waves through water. Acoustic systems-telephones for underwater
communication- have always been limited by factors like strong signal attenuation, low data rates, small available
bandwidth, etc. With Li-Fi, underwater communication becomes easier and faster with relatively higher bandwidth.
Sending email or surfing the web below water becomes a possibility using visible light.

Airways: Airline Wi-Fi. Ugh. Nothing says captive audience like having to pay for the "service" of dial-up speed Wi-
Fi on the plane. And don’t get me started on the pricing. The best I’ve heard so far is that passengers will "soon™ be
offered a "high-speed like" connection on some airlines. United is planning on speeds as high as 9.8 Mbps per plane

Hospitality: Operating rooms in hospitals do not allow Wi-Fi over radiation concerns, and also there is lack of
Dedicated spectrum. Wi-Fi is in place in many hospitals, but interference from cell phones and computers can block
signals from the monitoring equipment. Li-Fi solves both problems: lights are not only allowed in operating rooms, but
tend to be the most glaring fixtures in the room. It can also be used for advanced medical instruments.

Smarter Power plant:The need for a more reliable, affordable, and sustainable electric power systems has led to the

development of Smart power plants. Smart power plants, also known as smart generating stations, are industrial
facilities with special capabilities to produce electric power with excellent operational flexibility, high energy
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efficiency, and fuel flexibility. The smartness of these power plants is facilitated by fast, interconnected data systems
for monitoring which can be readily achievable with Li-Fi.

Vehicle to Vehicle:Vehicular communication system With Li-Fi,an intelligent transport system (ITS) can be developed
to facilitate communication and information sharing between wvehicles and units located along roadside. Such
information may include: warning of an impending danger, traffic-related information,etc. with the primary aim of
preventing accidents on the high way. A vehicle to vehicle (V2V) system is a typical example. V2V is a technology
that allows vehicles to communicate with one another. This is achievable using visible light communication (VLC)
system with LEDs as the light source and camera as the receiver.

V1. CONCLUSION

This innovation is still under research and clearly it will be an achievement in correspondence .It guarantees
information speed of 100gbps which is completely more noteworthy than radio waves. In this paper transmission of
picture is done through this Li-Fi innovation. The extent of this Li-Fi was at last more noteworthy. The objective of this
paper is Li-Fi gives secured, ease, simple information transmission and gives dependable correspondence. It can
likewise be utilized as a part of modern, restorative, military applications. Li-Fi is still in its starting stages, however
upgrades are being made quickly, and soon this innovation will have the capacity to be utilized as a part of our
everyday lives. It is planned that this examination will give the beginning strides to further review. Inspite of the
exploration issues it is our conviction that the VLC framework will end up noticeably a standout amongst the most
encouraging advances for the future era in optical remote correspondence.
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