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Introduction:

1.

The rapid advancement of wireless communication technologies has significantly
increased the demand for high-speed data transmission, leading to congestion in the
radio frequency (RF) spectrum. Conventional wireless systems such as Wi-Fi suffer
from limitations including limited bandwidth, interference, and security vulnerabilities.
To address these challenges, Light Fidelity (Li-Fi) has emerged as a promising
alternative that utilizes the visible light spectrum for wireless communication.

Li-Fi operates by employing high-intensity light-emitting diodes (LEDs) to transmit
data through rapid intensity modulation, which is imperceptible to the human eye. In
this work, a Li-Fi system is implemented using a NodeMCU-based transmitter, a high-
intensity LED, a solar panel receiver, and an ESP32 microcontroller for signal
decoding. The proposed system demonstrates secure, energy-efficient, and
interference-free communication, making it suitable for indoor and RF-restricted
environments.

Objectives:

1.

To design and implement a Li-Fi based wireless communication system using visible
light.

. To transmit digital data using a high-intensity LED through light modulation

techniques.
To receive and decode the transmitted data using a solar panel and ESP32
microcontroller.

. To demonstrate secure, energy-efficient, and interference-free communication

compared to RF-based systems.

To explore the scalability of the system for future applications such as multi-LED
communication and loT integration.

To evaluate the performance of the Li-Fi system in terms of data accuracy,
transmission range, and reliability.
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Methodology:

1.

The proposed Li-Fi system is designed to transmit data using visible light as the
communication medium. The system consists of a transmitter and a receiver unit. At
the transmitter side, a NodeMCU microcontroller is used to process and modulate
digital data using a technique such as On-Off Keying (OOK). The modulated signal
controls a high-intensity LED, which transmits data by rapidly switching ON and OFF,
generating light intensity variations that carry the information.

At the receiver side, a solar panel is used to detect the incoming light signals and
convert them into electrical signals. These signals are then processed by the ESP32
microcontroller, which performs amplification, demodulation, and decoding to recover
the original data. The system is tested under indoor conditions to evaluate
performance in terms of accuracy, reliability, and transmission range, demonstrating
the feasibility of Li-Fi as an alternative wireless communication method.

Result and Conclusion:

1.

2.

In conclusion, the proposed Li-Fi system is designed to transmit data using visible
light as the communication medium. The system consists of a transmitter and a
receiver unit. At the transmitter side, a NodeMCU microcontroller is used to process
and modulate digital data using a technique such as On-Off Keying (OOK). The
modulated signal controls a high-intensity LED, which transmits data by rapidly
switching ON and OFF, generating light intensity variations that carry the
information.

At the receiver side, a solar panel is used to detect the incoming light signals and
convert them into electrical signals. These signals are then processed by the
ESP32 microcontroller, which performs amplification, demodulation, and decoding
to recover the original data. The system is tested under indoor conditions to
evaluate performance in terms of accuracy, reliability, and transmission range,
demonstrating the feasibility of Li-Fi as an alternative wireless communication
method.
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Future Scope:

The future scope of this project includes:

1.
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Increase data transmission speed using advanced modulation techniques
Extend communication range for outdoor and long-distance applications
Develop hybrid Li-Fi and Wi-Fi systems for seamless connectivity

Integrate Li-Fi with [oT devices and smart home systems

Improve receiver sensitivity for better performance under ambient light
Implement multi-LED systems for wider coverage and scalability

Explore applications in underwater and secure communication environments
Enhance system reliability using advanced signal processing techniques
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