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Abstract: Li-Fi technology, which utilizes light to transmit data, has been gaining attention in recent years.
This paper explores the innovative application of Li-Fi technology in transferring sound, revolutionizing
the way we experience audio. By harnessing the power of light, we can transmit sound waves wirelessly,
offering a more efficient, secure, and immersive experience. In this abstract, we present a novel approach
to sound transfer using Li-Fi technology, enabling the transmission of high-quality audio signals through
light. Our system utilizes a light source, photodetector, and signal processing unit to convert sound waves
into light signals and vice versa.
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I. INTRODUCTION

Li-Fi technology offers a revolutionary approach to transferring sound, harnessing the power of light to transmit audio
signals wirelessly. The process begins with converting sound into an electrical signal, which is then used to control the
intensity of an LED light. This light is transmitted to a solar panel or photodetector, where it is converted back into an
electrical signal. Finally, the electrical signal is converted back into sound through a speaker, offering a high-quality
audio experience. Li-Fi technology boasts several advantages, including high speed, security, and low cost, making it
an attractive solution for various applications such as hospitals, automation, petrochemical industries, power plants,
underwater systems, localized advertising, and traffic management systems. With its potential to transform the way we
experience audio, Li-Fi technology is poised to make a significant impact in the world of sound transmission.
In wireless communication, Wi-Fi is the most versatile and effective technology which compact with radio frequencies
for transmission. But because of multiple accesses, Wi-Fi is facing many challenges namely capacity, availability,
efficiency and security. The Wi-Fi emits radio waves which are very harmful to the patients and the radio waves
interpret the medical instruments.
Li-Fi is a technology that uses light to transmit data, and it can be used to transfer sound:

e The sound is converted into an electrical signal.

e The electrical signal is used to control the intensity of an LED light.

e The LED light is transmitted to a solar panel or photodetector.

e The solar panel or photodetector converts the light back into an electrical signal.

e The electrical signal is converted back into sound through a speaker.
Li-Fi technology has several advantages, including high speed, security, and low cost. It can be used in various
applications, such as in hospitals, automation, petrochemical industries, power plants, underwater systems, localized
advertising, and traffic management systems.
Li-Fi technology offers a revolutionary approach to transferring sound, harnessing the power of light to transmit audio
signals wirelessly. The process begins with converting sound into an electrical signal, which is then used to control the
intensity of an LED light. This light is transmitted to a solar panel or photodetector, where it is converted back into an
electrical signal. Finally, the electrical signal is converted back into sound through a speaker, offering a high-quality
audio experience. Li-Fi technology boasts several advantages, including high speed, security, and low cost, making it
an attractive solution for various applications such as hospitals, automation, petrochemicglandustries, power plants,
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underwater systems, localized advertising, and traffic management systems. With its potential to transform the way we
experience audio, Li-Fi technology is poised to make a significant impact in the world of sound transmission.

II. LITERATURE SURVEY

A Survey on Li-Fi Technology and Internet of Things

Authors: Ahmad Al Hwaita, Mais Haj Qasem

Abstract: Currently, Li-Fi technology is a new and relevant area of research in the field of information communications.
At the end of 2015, in one of the laboratories in Estonia, a test was conducted in which it was able to obtain a very high
transmission rate of 224 Gb / s in the laboratory, and during tests in offices-up to 1 GB/s was recorded.This article
presents the features of this technology and strikes a comparison between the known Wi-Fi technology and the
prospects of using Li-Fi for the IOT network.

Survey on Li-Fi technology and its applications

Authors: Hema Patel

Abstract: This paper describes the importance of the Li-Fi technology and the areas where it can be advantageous. Li-Fi
can prove to be a boon to our society as it saves not only money and resources of user butat the same time also enables
the user to take the advantage of high data rate transmission that is about 1000 times more efficient than existing Wi-Fi
data transfer technology that uses radio frequency. This paper also emphasizes how it becomes possible to use a light
source as transmitter of data.

Audio Transmission using Li-Fi Technology

Authors: Bolli jagadeeswari, Charapu Sai Anusha, Dangeti Monisa, Medisetti Preeti

Abstract: This paper focuses on developing a light fidelity (Li-Fi) based system and analysing its performance. This
protocol can be adapted where radio waves are restricted, such as airplanes hospitals, and in some research facilities.
Li-Fi is a novel technology for high density wirelessdata transfer relieving no radiointerferences in confined areas so it
can be used in biosensors tomeasure various health parameters.This technology envisions a future where data for
laptops, smart phones, and tablets will be transmitted in an economic and eco-friendly medium of light in room.

Audio transmission through Li-Fi technology

Authors: Ahmed Aizaldeen Abdullah

Abstract: Due to the radio wave problem with the medical instruments the “Wi-Fi” technology become a problem
facing these challenges due to the interference of radio waves which may be harmful for the patient. Multiple accesses
“Wi-Fi” is having many challenges starting from the capacity, availability, efficiency and security. Moreover, Wi-Fi
transmit radio waves that may effect on medical instruments. In this paper a proposed transmitter and receiver based on
“Li-Fi” technology communication by using “LEDs” which is line of sight only was done.

III. WORKING PRINCIPLE
A. PRINCIPLE OF OPERATION
The working of Li-Fi is very simple. There is a light emitter on one end i.e. an LED transmitter, and a photo detector
(light sensor) on the other. The data input to the LED transmitter is encoded in to the light (technically referred to as
Visible Light Communication) by varying the flickering rate at which the LEDs flicker ‘on’ and ‘off’ to generate
different strings of 1s and Os.
The on off activity of the LED transmitter which seems to be invisible (The LED intensity is modulated so rapidly that
human eye cannot notice, so the light of the LED appears constant to humans), enables data transmission in light form
in accordance with the incoming binary codescodes: switching ON a LED is a logical '1', switching it OFF is a logical
'0'. By varying the rate at which the LEDs flicker on and off, information can be encoded in the light to different
combinations of 1s and Os.
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B. METHODOGOLIES
The transfer of sound using Li-Fi (Light Fidelity) technology involves various methodologies and techniques to encode,
transmit, and decode audio signals using modulated light waves

Digital Signal Processing (DSP)
4
Modulation (ANM/FM)
+

Li-Fi Transmitter

.

Optical Channel
r 3

Li-Fi Receiver

+
Digital Signal Processing (DSP)

4
Digital to Analog Converter (DAC)

Fig 1: Methodology of Audio Transmission

Digital Signal Processing (DSP):

e Audio Processing: Digital audio signals, whether captured from a microphone or generated by a device,
undergo processing to enhance quality, remove noise, or apply special effects.

e  Modulation: DSP techniques are employed to modulate the digital audio signal onto a carrier wave. This
involves encoding the audio information into variations in the intensity or frequency of the light waves emitted
by an LED (Light Emitting Diode).

Modulation Techniques:

e Amplitude Modulation (AM): The intensity of the light waves is varied in proportion to the amplitude of the
audio signal. Higher amplitude corresponds to brighter light, while lower amplitude corresponds to dimmer
light.

e Frequency Modulation (FM): The frequency of the light waves is modulated to encode the audio information.
Changes in frequency represent variations in the audio signal.

Li-Fi Transmitter:

e LED Modulation: The modulated audio signal is fed to an LED, which emits light pulses carrying the encoded
audio information. The LED serves as the transmitter for Li-Fi communication.

e Driver Circuitry: Circuitry is used to drive the LED with the modulated audio signal, ensuring accurate
modulation and emission of light pulses

Optical Channel:

e Free Space Propagation: The modulated light signal propagates through free space to reach the receiver. This
can occur within a room or across short distances in an indoor environment.

e Optical Fiber Communication: In some cases, optical fibres may be used to transmit the modulated light signal
over longer distances with minimal loss and interference.

Li-Fi Receiver:

e Photodetector: At the receiving end, a photodetector captures the modulated light signal and converts it back
into an electrical signal. Common photodetectors include photodiodes and phototransistors.

e Signal Amplification: The received electrical signal may be amplified to enhance its strength and improve
signal-to-noise ratio before further processing.

Digital Signal Processing (DSP):
e Demodulation: DSP techniques are used to demodulate the received electrical gigréland extract the audio

information encoded in the light waves.
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e Audio Decoding: The demodulated audio signal is decoded to recover the original audio data, which can then
be converted back into analog format for playback.
Digital-to-Analog Conversion (DAC):
e Audio Playback: If necessary, the decoded digital audio signal is converted into analog format using a DAC.
This analog audio signal is then delivered to speakers or headphones for playback.

IV. TECHNOLOGYS

e LEDs (Light Emitting Diodes): LEDs serve as the light sources for Li-Fi communication, emitting light in the
visible spectrum. High-speed LEDs are essential for rapid modulation and transmission of audio signals.

e Photodetectors: Photodetectors, such as photodiodes and phototransistors, are used to receive modulated light
signals and convert them into electrical signals.High-speed and high-sensitivity photodetectors are crucial for
accurate reception of light signals.

e Optical Communication Technologies: Li-Fi leverages optical communication technologies for transmitting
light signals over short distances.Optical fibres may be used for long-distance transmission in certain
applications, offering high bandwidth and low signal attenuation.

e Networking Protocols and Standards: Networking protocols and standards govern the transmission and
reception of data in Li-Fi networks, ensuring interoperability and compatibility. Standards like IEEE 802.15.7
define protocols for optical wireless communication, including \modulation schemes and error correction

techniques.
V. ADVANTAGES

e High Bandwidth.
e Low Latency.
e  Enhanced security.
e Immunity to Interference.
e  Efficient Spectrum Utilization.
e Energy Efficiency
e  Versatility.

VI. APPLICATIONS
e  Education System.
e  Medical Application.
e Cheaper Internet in Aircrafts.
e  Underwater Communication.
e Disaster Management.
e  Traffic Management.

VII. CONCLUSION

The technology promises a great potential in the field of wireless internet which also helps to solve the problems of lack
of radio spectrum, space and low internet connection speed. By deployment of this technology, we can migrate to
greener, cleaner, safer communication networks. This technology transfer of sound using Li-Fi technology represents a
transformative leap forward in wireless audio communication, offering a plethora of advantages and opening up new
frontiers for innovation and application. In essence, the transfer of sound using Li-Fi technology heralds a new era of
wireless audio communication, where the speed of light becomes the conduit for delivering seamless, secure, and
immersive auditory experiences, enriching our lives and transforming the way we connect, communicate, and engage
with sound.
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