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Abstract: To address the limited radio spectrum resources for high-speed data transmission in low-altitude unmanned aerial ve-
hicle (UAV) systems, this paper proposes a high-efficiency visible light transmission system for low-altitude UAV's based on
the discrete Hartley transform (DHT). The system employs DHT to achieve real-domain modulation, eliminating the need for
the Hermitian symmetric constraint required in conventional discrete Fourier transform (DFT) systems, thereby improving
spectrum utilization. A corresponding system architecture and frequency-domain equalization scheme are designed, and theo-
retical expressions for the optical-domain energy efficiency and effective spectrum efficiency are derived. Simulation results
show that compared with traditional optical orthogonal frequency division multiplexing systems using complex modulation, the
proposed system achieves higher spectrum efficiency and transmission rates while maintaining the same bit error rate and effec-
tive spectrum efficiency performance.
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