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Abstract:

This project aims to design and experimentally validate a visible light
communication (VLC) link using Binary Phase Shift Keying (BPSK) modulation
implemented through a software-defined radio platform (ADALM-Pluto). The
concept builds upon the IEEE 802.15.7 standard for optical wireless communication
[1] and previous research on optoelectronic VLC interfaces [2,3]. The student will
generate and process BPSK signals digitally [4], convert them to optical intensity
using a driven LED, and detect the received signal through a photodiode and
transimpedance amplifier. Signal acquisition and demodulation will be carried out in
GNU Radio or MATLAB, following approaches demonstrated in prior SDR
implementations [4,5].

The project will allow the evaluation of bit error rate (BER), signal-to-noise ratio
(SNR), and optical channel response under different ambient light conditions. This
work bridges optoelectronic hardware and software-defined communications,
providing hands-on experience with both RF and optical system design.

Main Tasks to Carry Out:

e Review the fundamentals of BPSK modulation and its adaptation for optical
channels.

e Configure and calibrate the ADALM-Pluto SDR for low-frequency
(baseband) operation.

e Design and implement the LED driver circuit for optical intensity modulation.

e Build and characterize a photodiode receiver with transimpedance amplifier
design.

e Implement digital demodulation and signal analysis in MATLAB.

e Measure BER, received optical power, and system stability under different
illumination conditions.

e Prepare a final technical report.
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