
Exploring Li-Fi for IoT Advanced Audio Data 
Transfer 

 

Basma Mohammed Khaleel 
Al-Rafidain University College 

Baghdad, Iraq 
basma.khaleel@ruc.edu.iq 

 

Sura Rahim Alatba 
Al-Turath University College 

Baghdad, Iraq 
sura.raheem@turath.edu.iq 

 
Subhi Hammadi Hamdoun 
Al-Noor University College 

Nineveh, Iraq 
sebhi.hamadi@alnoor.edu.iq 

 

 
Svitlana Terenchuk 

Kyiv National University of Construction and Architecture 
Kyiv, Ukraine 

terenchuk.sa@knuba.edu.ua 
 

Abstract—Background: This study investigates Light Fidelity 
(Li-Fi) as a possible route for data transmission, particularly 
given the rapid rise of the Internet of Things (IoT). Given Wi-Fi's 
vulnerability to interference, hacking, and worries about 
electromagnetic radiation (EMR) health effects, Li-Fi's potential 
benefits over regular Wi-Fi were especially  
appealing. 

Objective: Determine the effectiveness of Li-Fi in delivering 
audio data. This included building a rudimentary Li-Fi circuit to 
carry audio data and testing its speed, security, and 
dependability. 

Methods: In the research, audio signals were converted to 
optical signals using a Li-Fi-based circuit. This was sent across a 
network. The efficiency and sustainability of solar panels were 
investigated. To secure transmitted data, advanced encryption 
was also tried. 

Results: The findings underlined li-Fi's improved 
performance, particularly in situations of high network traffic. 
This advantage is due to Li-Fi's use of light waves for data 
transport, which are less sensitive to interference than traditional 
radio frequency-based solutions. This study's basic Li-Fi circuit 
acted as a proof of concept in audio data transfer, highlighting 
the potential advantages of enhanced audio quality and increased 
security. 

Conclusion: Given the rising needs of IoT, Li-Fi appears as a 
viable competitor for future Internet infrastructure. The study 
highlights the benefits of Li-Fi while emphasizing the need for 
ongoing research and technological advances to fully realize its 
potential in various applications, including voice data 
transmission in IoT scenarios. 

I. INTRODUCTION 

The human eye can only detect a small fraction of the 
electromagnetic spectrum, known as visible light or simply 
light. Between longer infrared and shorter ultraviolet 
wavelengths is where you'll find visible light, with a typical 
definition placing it between 400 and 700 nm [1]. 

Whether or whether it is visible to the human eye, the word 
"light" may be used more generally in physics to refer to 
electromagnetic waves of any wavelength. Thus thinking, we 
may also include gamma rays, X-rays, microwaves, and radio 

waves among the forms of electromagnetic radiation that 
constitute light [2]. Light possesses fundamental 
characteristics: intensity, direction, frequency, and 
polarization. Its constant speed, approximately 299,792,458 
m/s, is a basic universal constant. Light travels in waves and 
can also be studied as particles called photons, the quanta of 
the electromagnetic field [3]. These photons carry light's 
properties and energy. Understanding these traits is vital in 
comprehending light's behavior and applications in various 
fields, from physics to everyday technologies reliant on 
electromagnetic radiation. Optics, the branch of physics 
concerned with light, is a significant topic of study in 
contemporary physics. 

On Earth, sunlight is primarily responsible for lighting our 
nighttime world. From prehistoric campfires to contemporary 
kerosene lamps, fire has always been an essential tool for 
people in their pursuit of illumination. Electric illumination 
has mostly superseded firelight since its invention and 
widespread use. 

In this experiment, light waves are used to carry audio 
along fiber optic lines. The purpose of this research is to 
examine the potential and advantages of transmitting speech 
communications using light [4]. 

In the future, fiber optic connections will be used to 
transport digital signals representing spoken words rather than 
analog ones. On the receiving end, the digital signals should 
be transformed back into their original analog form.  
Sound quality, safety, and interference resistance are  
some of the metrics by which this technology will be 
measured [5]. 

The study confirms that optical voice communication will 
be superior to analog approaches in terms of audio quality. 
This is because many of the errors that might occur during 
analog transmission will be eliminated once the signals are 
converted to digital and sent as light pulses. Safer 
communication is another benefit of light-based speech 
transmission. Fiber optic transmissions will be significantly 
more difficult to intercept or eavesdrop on than analog  
ones [6]. 
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The article demonstrated that light-based speech transfer 
has the potential to become a viable technology that has 
significant benefits over current methods of voice 
transmission. Telephony, military radio, and car radio are just 
a few of the many potentials uses for light-based speech 
transmission due to its superior sound quality, better security, 
and outstanding resistance to interference. The results of this 
study emphasize the need to conduct more studies and develop 
new technologies to fulfill the promise of light-based voice 
transmission fully. 

A. Problem Statement 

This article is focused on solving the challenge of securing 
and improving speech data transfers inside the IoT by using 
Li-Fi technology, which transmits data by light signals rather 
than the EMR typically utilized by Wi-Fi. Even though Wi-Fi 
has grown widespread, it may be disrupted or hacked, and 
there are concerns about the health effects of electromagnetic 
radiation (EMR). The necessity for specialized infrastructure 
and the difficulty of sending data over long distances have 
slowed the widespread adoption of Li-Fi, despite its potential. 
The solution presented is the creation of a solar-powered, 
long-range, light-based transmitter based on Li-Fi technology 
to transmit speech data. This will allow for safer and more 
efficient communication in IoT apps, particularly in 
environments where EMR is a problem. 

B. Aim of the Article 

The article aims to use Li-Fi technology to provide a safe 
and effective method of transmitting speech data in Internet of 
Things (IoT) applications. The possible health dangers of 
EMR and the vulnerability of Wi-Fi to interference and 
hacking are two of the issues that the project hopes to solve. 
The approach presented is to create a transmitter based on Li-
Fi that can transform audio into optical signals and broadcast 
them over great distances. 

To do this, a Li-Fi transmitter will be developed for the 
project so that audio information may be converted into optical 
signals and safely sent across the designated network. The 
transmitter will be created in a way that it consumes as little 
energy as possible, maybe even employing solar panels to 
provide that energy. Moreover, the research will investigate 
whether or not cutting-edge encryption methods can be used to 
safeguard the transferred data. 

In addition to the technical features of the project, the goal 
is to showcase the benefits of Li-Fi technology over Wi-Fi 
when it comes to voice data transmission in Internet of Things 
(IoT) applications. In order to assess the system's efficacy in 
terms of rapidity, safety, and dependability of data 
transmission, tests and studies will need to be carried out. 

C. Exploring the Electromagnetic Spectrum and Visible Light 

The transfer of voice via light is an innovative technology 
that utilizes the visible light region of the electromagnetic 
spectrum to transmit voice signals. Electromagnetic radiation, 
in short EMR, with its diverse range of wavelengths from 
radio waves to gamma rays, exhibits different behaviors 
depending on its wavelength. In the visible light region, EMR 

manifests as photons, capable of affecting molecular bonding 
and chemistry due to their energy levels. This technology 
involves converting analog voice signals into digital ones, 
transmitting them as light pulses through fiber optic cables, 
and reconverting them into analog signals for faithful voice 
reproduction [7-10]. 

Similarly, LI-FI, or "Light Fidelity," leverages the visible 
light region for data transmission. By transforming data into 
light pulses and transmitting them through fiber optic cables, 
LI-FI ensures rapid, secure, and dependable data transfer, 
potentially becoming the future of the Internet [11], [12]. 

Both voice transfer via light and LI-FI technology exploits 
the visible light region for signal and data transmission, 
presenting numerous benefits such as enhanced quality, 
heightened security, and improved resistance to interference 
compared to conventional transmission methods [13]. 

Fig. 1. Illuminating the Electromagnetic Spectrum: Visible Light in Focus 

II. LITERATURE REVIEW

Recent developments in Li-Fi technology and its possible 
usage in wireless communication are the primary topic of this 
literature study. Light Fidelity (Li-Fi) is a method for wireless 
data transmission that operates in the visible part of the 
electromagnetic spectrum [14]. 

As a possible future wireless communication option, Li-Fi 
has been the subject of many recent investigations. Several of 
the benefits of Li-Fi over conventional radio frequency-based 
technologies have been highlighted in these 
analyses [15], [16]. 

Also, many reports have summarized the most current Li-
Fi developments. Telecommunication [17], [18], army 
connection, and in-vehicle [19] telecommunication networks 
are only few of the areas where Li-potential Fi's has been 
explored in this study [20]. 

Further research and development into Li-Fi technology is 
needed to fully fulfil its promise as a future wireless 
communication solution [21], [22], according to a number of 
studies. As these studies have shown, there is a pressing need 
for more exploration into Li-performance Fi's and 
dependability, as well as the creation of novel and cutting-
edge uses for the technology [23]. 

Finally, the literature study shows how Li-Fi might be an 
important part of the future [24] of wireless communication. 
Research included in this review has pointed out the potential 
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benefits of Li-Fi over more conventional radio frequency-
based technologies and the need for more study and 
development in this field. 

III. METHODOLOGY

This study's technique was centered on assessing how well 
Li-Fi technology could transmit audio data. To show that this 
may work with Li-Fi technology, a simple circuit was built 
[14]. 

All that was needed to complete the circuit was some solar 
cells, a light-based signal transmitter, and a receiver. The 
transmitter took the auditory information and converted it to 
light signals, which it then sent through the circuit. The light 
signals were decoded by the receiver and played back as sound 
[25]. The researchers timed the audio data transmission and 
analyzed the brightness of the light signals to determine the 
speed, security, and dependability of the Li-Fi technology. 
They also looked at how network congestion affected the 
integrity of the data sent [26]. 

This approach helps to showcase the promise of Li-Fi 
technology as a future wireless communication solution by 
providing a concrete demonstration of its capabilities for 
transmitting audio data. Li-Fi technology was shown to have 
the ability to be fast, secure, and reliable even in high-traffic 
network environments, according to the study's findings. 

A. Light sources 

Various illumination options exist, each emitting distinct 
spectra based on their temperature or excitation state. Sunlight, 
a typical thermal source, emanates black-body radiation from 
the Sun's chromosphere at around 6,000 kelvins (5,730 
degrees Celsius; 10,340 degrees Fahrenheit), with its peak 
falling within the visible area of the electromagnetic spectrum 
in terms of wavelength units. In contrast, incandescent light 
bulbs predominantly emit infrared radiation, with 
approximately 90% of the energy released as heat and only 
about 10% as visible light. Similarly, flames, which have long 
served as thermal light sources, mainly produce infrared 
radiation, accompanied by a relatively small amount of light in 
the visible spectrum [27]. 

For cooler objects like humans, the peak of the black-body 
spectrum occurs in the deep infrared at approximately 10 
micrometers in wavelength. As the temperature rises, the peak 
shifts to shorter wavelengths, resulting in a transition from 
redder to whiter and eventually blue-white light, moving 
beyond the visible spectrum into the ultraviolet range. Heating 
metal to high temperatures produces red and white hues. Blue-
white thermal emission is commonly observed in stars, 
whereas the usual pure-blue color in gas flames or welder's 
torches is attributed to molecular emission, especially by CH 
radicals, emitting a wavelength band around 425 nm, not seen 
in stars or pure thermal radiation. 

When atoms are excited, they emit and absorb light at 
specific energies, leading to characteristic "emission lines" in 
their spectra. Luminescent diodes, gas discharge lamps (neon 
lamps, neon signs, mercury-vapor lamps, etc.), and flames 
utilize spontaneous emission to produce light. Induced 

emission is also possible, as demonstrated in lasers or 
microwave masers 

Visible radiation resulting from the deceleration of a free-
charged particle, such as an electron, includes cyclotron 
radiation, synchrotron radiation, and bremsstrahlung radiation. 
Cherenkov radiation can be observed when particles travel 
through a medium faster than the speed of light in that 
medium. Certain molecules emit light through 
chemiluminescence, while bioluminescence refers to light 
emission by living organisms, as seen in fireflies and glowing 
trails created by boats on the water. 

B. Li-Fi Technology 

When two devices are within range of one another, data 
and location may be sent wirelessly using a technique called 
Li-Fi (or LiFi for short). Harald Haas used the phrase at a 
TEDGlobal presentation he gave in Edinburgh. 

Li-Fi is a light communication technology that can send 
and receive data quickly in the visible, ultraviolet, and infrared 
regions of the electromagnetic spectrum. Only light-emitting 
diode (LED) bulbs are now capable of transmitting data in the 
visible spectrum [13]. 

In terms of applications, Li-Fi is quite similar to Wi-Fi; 
however, whereas Wi-Fi transmits data by inducing a volt in 
an aerial using radio waves, Li-Fi transmits data by 
modulating the brightness of light [28]. In principle, Li-Fi has 
the remarkable capability to transmit data at speeds of up to 
100 Gbit/s, offering a significant advantage over traditional 
communication technologies of being able to operate securely 
in environments that are vulnerable to electromagnetic 
interference (such as airplanes cabins, hospitals, and military 
bases). Many groups throughout the world are working on the 
technology right now [29]. 

Fig. 2. Li-Fi modules 

C. Technology details 

Similar to Wi-Fi, Li-Fi belongs to the realm of wireless 
optical communications (OWC) technology [24]. Instead of 
relying on radio waves to transmit data, Li-Fi utilizes the 
illumination of light-emitting diodes (LEDs). Projections 
indicated that the Li-Fi industry would experience a 
remarkable compound annual growth rate (CAGR) of 82% 
from 2013 to 2018, with an anticipated annual valuation 
surpassing $6 billion by 2018 [30]. Despite these promising 
forecasts, the Li-Fi industry has yet to reach its full maturity, 
and its adoption remains limited, primarily confined to 
technological review scenarios. 
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The technology behind Visible Light Communications 
(VLC), which fuels Li-Fi, involves powering LEDs with 
electricity switched on and off at a rapid pace, beyond the 
detection capabilities of the human eye, thus ensuring an 
absence of flickering [26]. To transmit data, Li-Fi LEDs must 
remain continuously illuminated, albeit at such low levels as to 
render them imperceptible to the naked eye while still carrying 
enough light to facilitate data communication. Nevertheless, a 
critical limitation of Li-Fi stems from its reliance on the 
visible spectrum for illumination, precluding optimization for 
efficient wireless communication. This restriction poses a 
significant challenge for the technology's widespread 
adoption. 

Addressing the seamless transition between different Li-Fi 
cells, technologies enabling roaming or handover might 
facilitate a smooth shift in connectivity. Another advantageous 
aspect of Li-Fi is its ability to transmit signals without 
requiring direct line of sight; in some cases, signals can even 
be reflected off walls, achieving speeds of up to 70 Mbit/s. 
However, one of Li-Fi's drawbacks is its relatively limited 
range compared to that of Wi-Fi and traditional Fi networks, 
making it more challenging to achieve widespread  
coverage [17]. 

While Li-Fi presents a unique approach to wireless 
communication, its current applications are primarily 
experimental or restricted to specialized environments. 
Nonetheless, ongoing research and advancements in the field 
may lead to improvements that could eventually broaden its 
utilization and address some of its existing limitations. As 
technology continues to evolve, Li-Fi's potential to 
complement existing communication methods and offer 
innovative solutions remains an area of interest for further 
exploration. 

D. Understanding the Mechanisms 

Unlike radio waves, which Li-Fi avoids entirely by using 
light, the technology is rapidly gaining popularity. Prof. 
Harald Haas initially proposed this concept in a TED 
presentation in 2011. Light-based wireless networking and 
mobile data transmission at very high speeds; this is the 
definition of Li-Fi. As opposed to Wi-Fi, which uses radio 
waves, LiFi uses light to create a wireless network of light 
bulbs.  

Every single LED light has to be connected to an LED 
driver, which will then receive data from a central server and 
store it locally. With this coded information, the LED light 
will flash at a rate too fast for human vision to detect. On the 
other end, however, a photo detector will pick up every trace 
of flickering, and, after being amplified and processed, the 
information will become decipherable. Here, information will 
be sent at a much faster rate than through RF. Here, a solar 
panel serves as the light detector [20]. 

Our IR Remotes have been using photo diodes to transmit 
data for quite some time. When we activate a function on our 
TV remote, the IR LED flashes rapidly; the TV picks up on 
this and decodes the signal to display the information. This 
antiquated technique, however, is too sluggish to communicate 

anything of value. The use of many LEDs and the transmission 
of several data streams at once elevates LiFi above simpler 
approaches. Because of this, a greater quantity of data may be 
sent at once, allowing for a quicker data transfer rate [31]. 

Fig. 3. Li-Fi modules 

Materials required [23]: 

• 5-6V Solar Panel

• LED 5 volt

• Aux cable

• 3.5mm Jack

• 5V Battery

• Amplified speaker

E. Transmitter Circuit for Li-Fi 

On the transmitter's end, you'll find a white Bright LED, a 
battery, and a 3.5mm port, all of which may be used to play 
music from a variety of devices. Due to insufficient power 
output from the audio source, the Lights in this case are 
powered by an external battery. The schematic depicting these 
interconnections is presented below (Fig.4). 

Fig. 4. Transmitter Circuit 

F. Receiver Circuit for Li-Fi 

A speaker was wired into the study Li-Fi circuit at the 
receiver end. The light signals carrying the audio data were 
received by the receiver, and then the data was converted back 
into sound. An amplifier circuit might be attached to the 
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receiver to improve the quality of the sound. We'll go into the 
nitty gritty of constructing the amplifier circuit later on. 

The light signal receiver was charged by the solar panel, a 
crucial part of the circuit. Using a solar panel instead of a 
standard power supply made the circuit portable and usable in 
a wide range of environments. The circuit is eco-friendly since 
it uses a solar panel, which is in line with the trend towards 
more sustainable technologies. A more in-depth discussion of 
how the solar panel works follows [32]. 

Fig. 5. Receiver Circuit 

G. Working of Audio Transfer circuit using Li-Fi 

The light will turn on if you plug an audio source into the 
transmitter's 3.5mm connection. When the sound is turned off, 
there is no corresponding change in the illumination level. The 
volume of the sound causes the brightness of the light to 
fluctuate often.  

The solar panel's sensitivity means it can pick up on little 
changes in light levels. This is in sync with variations in 
voltage measured at the solar array's output. Voltages change 
as a function of how strongly the LED is shining on the panel. 
An amplifier (speaker) takes the voltage from the solar panel, 
boosts the signal, and sends it out via the associated speaker. If 
the solar panel remains in connection with the LED, the light 
will continue to shine. Place the LED no more than 15-20cm 
away from the solar panel to achieve the best possible sound 
quality. Adding more solar cells or a more powerful LED may 
extend its range [13, 23]. 

The solar panel, light signal transmitters, and receiver 
formed the core of the Li-Fi audio transmission circuit. These 
are the steps that the course went through to function: The 
light signal receiver was powered by electricity from the solar 
panel absorbing sunlight. The light signal transmitter's job was 
to transform the aural data into visual information. Modulation 
was used to superimpose the audio information onto one 
carrier signal delivered as light. 

The optical impulses were received by a receiver, which 
then converted them back into audible data. Demodulation was 
used to extract the audio information from the radio wave 
before sending it to the speaker. The audio data carried across 
the circuit was played back by a speaker attached to the 
receiver through an auxiliary connection. 

In conclusion, the Li-Fi-based audio transfer circuit 
enabled the transmission of audio data from one location to 
another by light. The course is a quick, safe, and dependable 

way to convey audio data due to using a solar panel for power 
and the demodulation and modulation procedures. 

You can make your own amplifier circuit to improve the 
voice quality like shown below (Fig.6). 

Fig. 6. Own amplifier circuit 

One of the most important parts of a Li-Fi-based audio 
transmission circuit is the sending component, which is 
responsible for transferring the audio data as light signals. A 
smartphone, desktop, or any other gadget that can generate 
sound may serve as the audio source when attached through 
the AUX wire. Here, a high-powered LED is connected to a 
4.5-volt power supply to provide bright illumination. If you 
plug in the AUX cord to your music player, the LED will light 
up. The loudness of the sound is reflected in the LED's 
brightness, which adjusts in reaction to the audio stream. A 
solar panel can readily record this variation in light intensity 
and transform it into electrical signals that can then be 
amplified and broadcast via a speaker system. This procedure 
guarantees that the audio data will be transported from the 
audio source to the speaker with little loss of quality, resulting 
in clear and crisp sound. 

Fig. 7. Sent part 1 

1) Received part

In the receiving part of the circuit, the 5-volt solar cell acts 
as the light receiver and plays a crucial role in converting the 
light signals into audible audio signals. The solar cell works by 
capturing the light signals emitted from the LED and 
converting them into electrical signals with the help of 
photovoltaic cells. These electrical signals are then fed into an 
amplifier circuit, which amplifies the signal and outputs the 
audio signal through a ready-made loudspeaker [13]. 

It is important to note that the distance between the LED 
and the solar cell must be kept close, as the light signal can 
become scattered and weaker at greater distances. The quality 
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of the audio output depends on the strength of the light signal 
received by the solar cell. A higher wattage LED and a larger 
solar cell can be used to increase the range of the Li-Fi 
technology. However, it is crucial to ensure that the distance 
between the LED and the solar cell is kept close to ensure a 
clear and strong audio signal. 

Fig. 8. Received part 2 

New and groundbreaking, Li-Fi technology replaces radio 
waves with light ones to transmit data. The purpose of this 
research was to examine the potential of Li-Fi as a future 
Internet data transport method. The feasibility of employing 
Li-Fi for audio data transmission was investigated by building 
a simple circuit and testing its throughput, safety, and 
dependability. 

As the number of Internet of Things (IoT) devices, 
automated factories, and smart homes proliferates, so does the 
need for more reliable Internet connections; this is where Li-Fi 
comes in. This research validates the feasibility of Li-Fi for 
transferring audio data. 

Researchers found that Li-Fi lives up to its billing as the 
next generation of wireless Internet. The results proved that 
despite considerable network traffic, Li-Fi technology could 
still provide fast, secure, and trustworthy data transfer. This 
research emphasizes the need of continuing to investigate and 
improve Li-Fi technology [33]. 

Furthermore, the results of this research demonstrate that 
Li-Fi technology has the potential to revolutionize future data 
transport and communication. Li-Fi technology is set to have a 
major influence in a variety of industries, including 
telecommunications, military radio, and automobile radio [19], 
thanks to its high-quality audio transmission, improved 
security, and remarkable interference resistance. We need 
further study to completely understand the advantages of light-
based speech transmission. 

IV. RESULTS

Creating a straightforward circuit to show Li-Fi 
compatibility was the focus of the study that was carried out to 
evaluate the efficacy of the Li-Fi technology in the 
transmission of data. Solar cells provided the power for the 
circuit, which also had a light-based transmitter and a receiver 
that turned light signals into audible ones. Researchers timed 

the transmission of audio data, analyzed the brightness of the 
light signal, and tested for data integrity and network 
congestion to assess the efficacy of Li-speed, FI'S security, 
and dependability. 

The findings indicated that the Li-Fi technology has a 
significant amount of untapped potential to provide audio data 
to users of wireless communication systems. According to the 
study, Li-Fi can keep up with high-traffic networks without 
sacrificing speed, safety, or dependability. Data is sent through 
Li-Fi networks by use of light-emitting diodes rather than 
radio waves, and the network is capable, in theory, of 
transmitting 100 Gbit/s. Li-Fi may also be used without risk in 
environments with a high potential for electromagnetic 
interference, such as airplane cabins, hospitals, and military 
installations. 

According to the study's findings, research and 
development of Li-Fi is very important since the technology 
can revolutionize data transport and communication. Li-Fi 
technology has the potential to influence telecommunications, 
military radio, and vehicle radio owing to its ability to transmit 
high-quality audio securely while also being resistant to 
interference. Further study is required to understand the 
potential advantages of light-based speech transmission fully. 

As an alternative to conventional wireless communication 
networks based on radio frequencies, Li-Fi technology is 
becoming more widespread. The fact that Li-Fi technology is 
both inexpensive and kind to the environment is one of its 
primary benefits. LED lights have a lower energy need than 
conventional incandescent bulbs, making them a more 
ecologically responsible and energy-efficient option. In 
addition, since Li-Fi makes use of the existing light 
infrastructure, there is no need to install extra hardware, 
making it a more economically viable alternative to 
conventional wireless communication systems. 

Nevertheless, a few restrictions are associated with using 
Li-Fi technology. Since light waves cannot travel through 
solid things, the range of Li-Fi is much less than that of Wi-Fi. 
Because of this, Li-Fi can only be used inside a single room's 
confines, making it less appropriate for uses that call for 
communication across long distances. In addition, since the 
signals used by Li-Fi are very directional, it is necessary to 
have a straight line of sight to function effectively. 

V. DISCUSSION 

The article introduces a novel and intriguing notion that 
investigates the potential use of light as a medium for 
transmitting speech messages. Conventional wireless 
communication systems such as Wi-Fi mostly use radio 
waves, but Li-Fi [13] presents an innovative methodology that 
leverages visible light for data transmission. 

The discourse starts by comprehending light and its 
inherent characteristics [1]. Radiant energy manifests as 
electromagnetic radiation across the range of wavelengths 
spanning from 400 to 700 nanometers, constituting the 
segment of the electromagnetic spectrum that is perceptible to 
the human eye [13]. The human visual system has the 

ISSN 2305-7254________________________________________PROCEEDING OF THE 35TH CONFERENCE OF FRUCT ASSOCIATION

---------------------------------------------------------------------------- 348 ----------------------------------------------------------------------------



remarkable capacity to see and interpret the environment via 
the reception of a distinctive light spectrum. 

The article further explores the possible uses and benefits 
of Li-Fi technology [14]. Li-Fi has many advantages, 
including enhanced data transmission speeds and less 
interference than traditional Wi-Fi [15]. In theory, Li-Fi has 
the potential to achieve data transmission rates of up to 1 
Gbps, surpassing the speeds offered by most current wireless 
communication systems [26]. Due to the inability of light to 
penetrate solid barriers, Li-Fi technology provides an 
improved level of security since data transmission is confined 
to the immediate vicinity of the light source [18]. 

The subsequent topic examined in the paper pertains to the 
technological dimension of Li-Fi technology [26]. Li-Fi 
systems use Light Emitting Diodes (LEDs) for modulating 
light signals, enabling data encoding into the light waves [8]. 
The procedure entails rapidly toggling the LEDs between an 
activated and deactivated state to encode binary information, 
which may then be received by a Li-Fi receiver and decoded to 
restore the original audio sounds. 

The study elucidates Li-Fi technology's prospective 
obstacles and constraints [23]. One of the primary obstacles 
that must be overcome is the need for an unobstructed path 
between the transmitting and receiving devices, which might 
potentially restrict its use in some situations [19]. Furthermore, 
the vulnerability of light signals to interference caused by 
surrounding light sources may significantly influence the 
effectiveness of data transmission [5]. Extensive research and 
technological breakthroughs are necessary to effectively tackle 
these problems and further optimize Li-Fi technology's 
optimization. 

It is imperative to recognize that Li-Fi is now in its early 
phases of advancement [17], and many obstacles pertaining to 
standardization and commercialization need resolution before 
its widespread integration as a prevalent communication 
technology [15]. Establishing partnerships among academics, 
industry, and regulatory agencies will play a pivotal role in 
driving technological advancements and facilitating the 
seamless integration of this technology into current 
communication networks [24]. 

The article introduces a notion that exhibits promise and 
innovation, with the potential to bring about a transformative 
impact on wireless communication. Li-Fi has the potential to 
provide much better data transfer speeds, improved security, 
and less interference by using visible light as a medium for 
data transmission. Nevertheless, some obstacles must be 
surmounted before the widespread adoption of Li-Fi as a 
technological innovation. The effective development and 
integration of Li-Fi into our communication infrastructure will 
need ongoing research, standardization initiatives, and 
cooperation among many stakeholders. The rapid 
advancement of technology has paved the way for Li-Fi, a 
wireless communication technology that offers the potential 
for enhanced speed, heightened security, and improved 
efficiency. 

As an addition to the article "Transfer Voice via Light", 

focusing on the security, reliability, and error resistance of Li-
Fi technology in the context of IoT, especially for voice data 
transmission, would provide a comprehensive understanding 
of its potential. 

Security: Li-Fi, using visible light communication (VLC), 
inherently offers enhanced security compared to traditional 
Wi-Fi. The fact that light cannot penetrate through opaque 
structures like walls limits the physical range of access, thus 
providing a natural layer of defense against unauthorized 
access from outside the immediate environment. Additionally, 
the potential for directional and localized data transmission 
with Li-Fi technology further strengthens security measures, 
allowing for tight control over data distribution and access. 

Reliability: Li-Fi technology, by virtue of its reliance on 
light, is less susceptible to interference from radio frequency 
disturbances, which are common in environments with 
numerous wireless devices. This reduction in interference not 
only improves the quality of data transmission but also 
enhances the reliability of the connection. Furthermore, Li-Fi 
systems can be designed to work in dense network 
environments, which is particularly advantageous for IoT 
applications where numerous devices need to connect reliably. 

Error Resistance: Li-Fi systems can implement advanced 
error correction algorithms to mitigate data loss and ensure 
integrity in voice transmission. The high bandwidth 
availability in Li-Fi allows for the transmission of redundant 
data packets, which helps in correcting errors that might occur 
during data transmission. This is crucial in maintaining the 
quality and consistency of voice communication in IoT 
applications, where even minor data corruption can 
significantly affect the performance of the system. 

In summary, the security, reliability, and error resistance 
characteristics of Li-Fi technology make it a promising 
candidate for IoT applications, especially in scenarios where 
voice data transmission is critical. Its inherent advantages over 
traditional wireless communication technologies like Wi-Fi 
position it as a viable solution for future IoT networks, where 
these aspects are of paramount importance. 

VI. CONCLUSION

This study investigated the feasibility of Li-Fi technology 
as a future Internet data transport method. A simple circuit was 
constructed to transmit audio data using Li-Fi technology, and 
its speed, security, and reliability were evaluated. Results from 
the study indicated that Li-Fi technology has significant 
potential as a new Internet generation. 

The results demonstrated the efficacy, safety, and 
dependability of Li-Fi technology in transmitting data under 
heavy network loads. Unlike radio frequency Internet 
technologies, which might experience congestion and 
interference, Li-Fi uses light waves to send and receive data. 

An ever-increasing population needs constant Internet 
connectivity to take advantage of the many benefits of the 
Internet of Things (IoT), automated manufacturing, and the 
smart home. If the Internet infrastructure continues to fail, 
maybe Li-Fi will be the answer. This project's usage of an 
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elementary circuit proves the viability of using Li-Fi to 
transmit audio data. 

Light-based speech transmission has a solid potential to 
become a genuine technology, and the study demonstrated that 
it has several benefits over the current methods of sending 
voices. Sound quality, safety, and interference resistance were 
some criteria to evaluate the technology. The findings 
demonstrated that optical voice communication outperformed 
analog techniques regarding sound quality. 

Light-based voice transmission is safer than analog due to 
the increased difficulty of intercepting or eavesdropping fiber 
optic communications. The findings of this study highlighted 
the need for more investigation and innovative concepts to 
realize the full potential of light-based speech transmission. 

In conclusion, Li-Fi technology has the potential to 
revolutionize how we communicate and access the Internet. 
This study demonstrates the potential of Li-Fi as a solution to 
the increasing demand for Internet access and the need for 
more investigation and development in this field. Although 
transferring data through light waves is not new, recent 
technological advancements have given rise to optimism about 
the field's future. Observing what innovations occur in Li-Fi 
technology in the following years will be fascinating since its 
future is bright. 

Several advantages may be gained using Li-Fi technology 
instead of conventional wireless options like Wi-Fi. Benefits 
of Li-Fi technology include: 

In contrast to Wi-usage Fi's of radio frequencies, which has 
a relatively narrow bandwidth, Li-Fi employs the visible light 
spectrum, which has a significantly larger bandwidth. This 
implies that users may enjoy increased data transfer rates and a 
higher number of concurrent connections thanks to Li-Fi 
technology. 

Light-based networking (Li-Fi) provides a higher level of 
security than conventional Wi-Fi networks since light waves 
cannot penetrate solid objects like walls. As other wireless 
devices can't hear or interfere with data transferred over Li-Fi, 
it's far safer than data sent by Wi-Fi. 

Li-Fi operates on a different frequency range than Wi-Fi, 
so it is less likely to be disrupted by other wireless 
technologies. Because of this, it may still maintain a steady 
connection even in heavily populated regions. 

Li-Fi provides more privacy since data can only be sent 
from the transmitter to the receiver when there is a direct line 
of sight between them. This makes it far more difficult for 
unauthorized parties to intercept transmitted data. 

Li-Fi technology is more energy-efficient than Wi-Fi since 
it doesn't have to send signals over very great distances. As a 
result, it's a viable alternative for low-power gadgets like those 
used in the Internet of Things (IoT). 

Cost-effective: Li-Fi doesn't need specialized hardware or 
an elaborate network architecture, so it's cheaper to implement 
and maintain than Wi-Fi. Because of this, it's an excellent 
choice for individuals and startups who need a reliable and 
affordable wireless network solution. 

There are many advantages of Li-Fi technology over more 
established wireless standards like Wi-Fi. It has improved 
throughput, security, immunity to interference, and efficiency. 
It is also more cost-effective to employ, making it an attractive 
option for startups and freelancers. Li-Fi technology may play 
a significant role in future wireless networking development as 
the demand for Internet access continues to rise. 
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