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Abstract: [ Objective] The paper aims to address the limitations of hybrid Optical - Orthogonal Frequency Division Multiplexing
(O-OFDM) schemes, such as Layered Asymmetric Clipped Optical Orthogonal Frequency Division Multiplexing (LACO -
OFDM), within Visible Light Communication (VL.C) systems. These schemes introduce clipping distortion due to non-orthogo-
nal signal superposition and necessitate iterative detection methods like Successive Interference Cancellation (SIC), resulting in
large receiver complexity. This paper proposes an improved Multilayer Hybrid O -OFDM (MHO - OFDM) scheme to achieve a
more balanced trade - off between spectral efficiency and receiver complexity. [ Methods] Firstly, this scheme maps Quadrature
Amplitude Modulation (QAM) symbols and multi-level Pulse Amplitude Modulation (PAM) symbols onto frequency - domain
subcarriers according to specific rules to achieve high spectral efficiency. Secondly, a positive -symmetric signal is introduced onto
idle subcarriers to satisfy non-negative transmission constraints. This signal introduces no interference to active subcarriers and
eliminates the iterative noise clipping process required in traditional hierarchical schemes, enabling low -complexity signal detection
at the receiver side. [ Results ] Simulation results show that the proposed MHO -OFDM scheme exhibits overall superiority over
existing O-OFDM approaches in terms of Peak -to- Average Power Ratio (PAPR), whilst simultaneously delivering significant
performance advantages in error rate under conditions of nonlinear distortion. [ Conclusion}In summary, MHO-OFDM enhances
spectral efficiency while effectively reducing receiver complexity, offering a technically viable solution with potential application
value for constructing VLC systems characterised by high spectral efficiency and low complexity.
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in nonlinear scenarios
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