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Abstract- LiFi (Light Fidelity) is an emerging wireless
communication technology that uses visible light for data
transmission instead of radio frequency signals used in
traditional Wi-Fi systems. The LiFi Communication App is
designed to provide a simple, fast, and low-cost method of
communication using LED light signals and an Android-based
application. The system enables the transmission of text
messages through rapid light flashing, where binary data is
encoded into light pulses and received by a light sensor
connected to a microcontroller.

The proposed system consists of a transmitter module, receiver
module, and mobile application interface. The transmitter
converts text into binary data and sends it through LED flashes,
while the receiver detects the light variations using a
photoresistor or light sensor and decodes the received signal into
readable text. An LCD display is used to show the received
message in real time. The system is implemented using Arduino
Uno, LEDs, LDR sensors, and embedded programming
techniques.

I. INTRODUCTION

With the rapid growth of wireless communication
technologies, the demand for faster, more secure, and
interference-free  communication  systems  has
increased  significantly.  Traditional  wireless
communication mainly depends on radio frequency
(RF) signals, such as Wi-Fi and Bluetooth. However,
the increasing number of connected devices has
resulted in network congestion, limited bandwidth
availability, and security concerns. To overcome these
limitations, researchers have introduced LiFi (Light
Fidelity), a wireless communication technology that
uses visible light for data transmission.

LiFi was first introduced by Harald Haas and is
considered one of the most promising alternatives to
conventional wireless networking technologies.
Unlike Wi-Fi, which transmits data through radio
waves, LiFi uses LED light sources that flicker at
extremely high speeds to transmit binary information.
These rapid changes in light intensity are invisible to
the human eye but can be detected by light sensors and
converted back into digital data.

The LiFi Communication App is developed to
demonstrate the practical implementation of LiFi-
based communication using simple hardware
components and a mobile application. The system
allows users to send text messages through LED light
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signals and receive them wusing a light sensor
connected to an Arduino microcontroller. The
received data is processed and displayed on an LCD
screen.

One of the major advantages of LiFi technology is its
enhanced security. Since visible light cannot pass
through walls, unauthorized access from outside the
communication area becomes difficult. Additionally,
LiFi provides high-speed communication, lower
power consumption, and efficient utilization of the
visible light spectrum

II. LITERATURE REVIEW

Wireless communication technologies have evolved
rapidly over the past few decades, leading to the
development of high-speed and reliable networking
systems. Traditional wireless systems such as Wi-Fi
and Bluetooth primarily rely on radio frequency
signals for communication. Although these
technologies are widely used, they suffer from several
limitations  including  bandwidth  congestion,
electromagnetic interference, and security
vulnerabilities.

To address these issues, researchers introduced LiFi
technology, which uses visible light communication
for wireless data transfer. Harald Haas first
demonstrated the concept of LiFi and explained how
LED lights can be used as wireless access points for
transmitting digital information. His research showed
that visible light communication could provide
significantly higher bandwidth compared to traditional
RF-based systems.

Several studies have explored the implementation of
LiFi using LEDs, photodiodes, and microcontrollers.
Researchers found that LED-based communication
systems offer low power consumption, high-speed
transmission, and improved security due to the
confined nature of light signals. Unlike radio waves,
visible light does mnot create -electromagnetic
interference, making LiFi suitable for sensitive
environments such as hospitals and aircraft.
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Recent developments in embedded systems and
mobile applications have further improved the
practicality of LiFi systems. Arduino-based LiFi
communication projects have demonstrated successful
transmission of text, audio, and sensor data using
simple hardware components. Android applications
are commonly used to control data transmission and
convert messages into binary signals for LED flashing.

Existing research also highlights certain challenges
associated with LiFi technology. Communication may
be interrupted by obstacles blocking the light path, and
the system performance depends heavily on
environmental lighting conditions. Despite these
limitations, LiFi remains a promising technology for
future wireless communication systems due to its
speed, security, and efficient spectrum usage.

III. PROPOSED SYSTEM

The proposed LiFi Communication App is designed to
transmit text messages through visible light
communication using LED signals and a receiver
circuit. The system consists of three major
components: the transmitter module, receiver module,
and display interface.

The transmitter module includes an Android
application and an LED light source. The mobile
application converts the user-entered message into
binary format. These binary signals are transmitted
through rapid LED flashing, where binary ‘1’ and
binary ‘0’ are represented by different light states.

The receiver module consists of an LDR sensor
connected to an Arduino Uno microcontroller. The
LDR detects changes in light intensity produced by the
LED transmitter. The Arduino processes the received
signals, converts the binary data back into characters,
and reconstructs the original message.

The decoded message is displayed on a 16x2 LCD
display connected to the Arduino board. The entire
system works in real time and demonstrates the use of
visible light as a medium for wireless communication.

The proposed system provides a low-cost and energy-
efficient communication model suitable for
educational purposes and future smart communication
systems. The architecture is lightweight, simple to
implement, and does not require internet connectivity
or radio frequency communication.
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Fig.1

IV. METHODOLOGY
1.Development Approach and Workflow

The development of the LiFi Communication App
followed a structured and modular methodology to
ensure efficient communication and accurate data
transmission through visible light. The project was
divided into different modules including the mobile
application, LED transmitter circuit, receiver module,
Arduino processing unit, and LCD display system.
Each module was developed and tested independently
before complete integration into the final system.

The initial phase involved studying the working
principles of LiFi technology and understanding how
binary data can be transmitted using rapid LED
flashing. After analysing existing LiFi systems, a
lightweight and cost-effective communication model
was designed using Arduino Uno, LEDs, LDR
sensors, and embedded programming techniques.

The development process focused on achieving real-
time communication, stable signal detection, and
simple implementation suitable for educational and
experimental purposes. The system was designed to
minimize hardware complexity while maintaining
reliable communication between the transmitter and
receiver.

2. System Design and Architecture

The architecture of the LiFi Communication App
consists of two major sections: the transmitter side and
the receiver side.

The transmitter side includes an Android application
connected to an LED light source. The application
converts text messages into binary form and controls
the LED flashing sequence according to the binary
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data. Rapid ON and OFF switching of the LED
represents binary bits during transmission.

The receiver side includes an LDR sensor connected
to an Arduino Uno microcontroller. The LDR
continuously monitors changes in light intensity and
converts the optical signals into electrical signals. The
Arduino processes these signals, decodes the binary
sequence, and reconstructs the original text message.

Finally, the decoded message is displayed on a 16x2
LCD screen. The overall architecture provides real-
time communication using visible light without
relying on internet connectivity or radio frequency
signals.

CircuitDiges

Fig.2

3. Data Transmission Process
The data transmission process begins when the user
enters a message into the Android application. The
application converts each character into its ASCII
binary representation. These binary values are
transmitted using LED flashes.
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Fig. 3
During transmission:

= LED ON state represents binary ‘1’
= LED OFF state represents binary ‘0’
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The LED flashes at high speed according to the
generated binary sequence. Although the flashing
occurs rapidly, the human eye perceives it as
continuous light.

At the receiver side, the LDR sensor detects the
changing light intensity produced by the LED. The
Arduino continuously reads analog sensor values and
determines whether the received signal represents
binary ‘1’ or binary ‘0’. The collected binary data is
then converted back into characters and displayed on
the LCD screen.

4.Hardware Components Used

The implementation of the LiFi Communication App
uses simple and affordable hardware components. The
major hardware components include:

»  Arduino Uno Microcontroller
Used for processing received signals and
controlling the LCD display.

» LED Light Source
Acts as the LiFi transmitter by sending binary data
through rapid light flashing.

» LDR (Light Dependent Resistor)
Detects variations in light intensity and converts
optical signals into electrical signals.

> 16x2 LCD Display
Displays the decoded text message received
through LiFi communication.

» Android Mobile Application
Used for entering and transmitting text messages.

The selected hardware components ensure low-cost

implementation and easy availability for educational

and research purposes.

5. Software Implementation

The software implementation of the system was
carried out using Arduino IDE and Android
application development tools. Embedded C
programming was used for Arduino coding, while the
Android application handled text input and LED signal
generation.

The Arduino program continuously monitors the LDR
sensor values and compares them with predefined
threshold values to identify binary states. Timing
functions were implemented to synchronize
transmission and reception processes accurately.

The Android application provides a simple user
interface where users can enter messages and initiate
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LiFi communication. The application converts the
message into binary form and controls the flashlight
blinking pattern according to the generated binary data

V.RESULTS AND DISCUSSION

The implementation of the LiFi Communication App
resulted in a successfully functioning visible light
communication system capable of transmitting and
receiving text messages in real time. The developed
system demonstrated that data communication through
LED light signals is both practical and effective for
short-distance wireless communication.

The system operated smoothly through the integration
of the Android application, LED transmitter, LDR
receiver module, Arduino microcontroller, and LCD
display. When a user entered a message into the mobile
application, the text was converted into binary format
and transmitted through rapid LED flashing. The
receiver module successfully detected these light
variations and reconstructed the original message with
good accuracy.

The transmission process was tested under different
lighting conditions and communication distances. The
system performed efficiently in indoor environments
with stable lighting conditions. The LDR sensor was
able to detect LED flashes accurately when the
transmitter and receiver were aligned properly. The
decoded messages appeared correctly on the LCD
display, confirming successful optical communication.

Fig..4

The following sample outputs were observed during
testing:

» Input Message: “HELLO”
Output on LCD: “HELLO”

» Input Message: “LIFT”
Output on LCD: “LIFI”

» Input Message: “COMMUNICATION”

Output on LCD: “COMMUNICATION”
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> Input Message: “DATA RECEIVED”
Output on LCD: “DATA RECEIVED”

These results confirmed that the system was capable of
correctly transmitting and decoding text messages
through visible light communication.

VI. CONCLUSION

The LiFi Communication App successfully
demonstrates the use of visible light as a medium for
wireless communication. The system was designed
and implemented using simple hardware components
such as LEDs, LDR sensors, Arduino Uno, LCD
display, and an Android application. The project
proved that text messages can be transmitted and
received efficiently using rapid light flashing
techniques.

The developed system provides several advantages
over traditional radio frequency communication
methods. It offers enhanced security, reduced
electromagnetic interference, efficient spectrum
utilization, and low power consumption. Since visible
light cannot penetrate walls, the communication
remains more secure and confined within a specific
area.

The project also highlights the practical applications
of LiFi technology in environments where RF
communication is restricted or unsuitable. The system
can be further improved by increasing transmission
speed, extending communication range, and
integrating advanced modulation techniques for more
efficient data transfer.

Although the current implementation has certain
limitations related to line-of-sight communication and
environmental lighting conditions, the overall
performance of the system demonstrates the future
potential of LiFi technology in modern wireless
communication systems.

In conclusion, the LiFi Communication App provides
a simple, low-cost, and effective model for
understanding visible light communication and
establishes a strong foundation for future research and
development in optical wireless networking
technologies.

REFERENCE

[1] H. Haas, “Wireless Data from Every Light Bulb,”
TED Global, Edinburgh, U.K., 2011.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1908



(2]

(3]

(4]

(3]

(6]

[7]
(8]

(9]

© June 2026| IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002

H. Haas, L. Yin, Y. Wang, and C. Chen, “What is
LiFi?” Journal of Lightwave Technology, vol. 34,
no. 6, pp. 1533-1544, 2016.

D. Karunatilaka, F. Zafar, V. Kalavally, and R.
Parthiban, “LED Based Indoor Visible Light
Communications,” IEEE  Communications
Surveys and Tutorials, vol. 17, no. 3, pp. 1649—
1678, 2015.

T. Komine and M. Nakagawa, “Fundamental
Analysis for Visible-Light Communication
System using LED Lights,” IEEE Transactions on
Consumer Electronics, vol. 50, no. 1, pp. 100—
107, 2004.

Arduino, “Arduino Uno Rev3,” Arduino Official
Documentation. Available:
https://www.arduino.cc/

S. Rajagopal, R. D. Roberts, and S. K. Lim, “IEEE
802.15.7 Visible Light Communication:
Modulation Schemes and Dimming Support,”
IEEE Communications Magazine, vol. 50, no. 3,
pp. 72-82,2012.

A. Goldsmith, Wireless Communications.
Cambridge University Press, 2005.

J. G. Andrews et al., “What Will 5G Be?” IEEE
Journal on Selected Areas in Communications,
vol. 32, no. 6, pp. 1065-1082, 2014.

B. W. Wah, “Optical Wireless Communication
Systems,” Springer Publications, 2018.

[10]M. Kavehrad, “Sustainable Energy-Efficient

IJIRT 203739

Wireless Applications Using Light,” IEEE
Communications Magazine, vol. 48, no. 12, pp.
66-73, 2010.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

1909



