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Abstract

Currently, wireless communication technologies predominantly rely on Radio Frequency
(RF), which faces constraints regarding spectrum congestion and data security risks. This project
presents the design and development of a Point-to-Point digital data Visible Light Commmunication
(VLQ) system, utilizing the broad light spectrum and distinct physical security features, as optical
signals cannot penetrate opaque obstacles. The primary objective is to construct a prototype
capable of accurate text data transmission. The transmitter is driven by a Raspberry Pi Pico
microcontroller, employing Manchester Encoding to minimize low-frequency interference and
controlling an LED via a high-speed switching circuit. The receiver is designed using an optical
detection circuit comprising a Photodiode integrated with a Transimpedance Amplifier (TIA) and
an Active Filter to isolate data signals from ambient noise. The results demonstrate that the
developed system can effectively transmit digital data via light over short distances with a low
data error rate. Consequently, this system can be applied as a highly secure alternative

communication method in RF-restricted environments.



