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Abstract: [ Objective ] Optical Orthogonal Frequency Division Multiplexing (OFDM) with Index Modulation (IM) is a highly
promising transmission technology for Optical Wireless Communication (OWC). However, existing schemes usually rely heavily
on accurate Channel State Information (CSI). Therefore, investigating high-reliability optical transmission schemes without CSI
holds significant research value. [ Methods] This paper proposes a Hybrid Index Modulation (HIM) - aided Asymmetrically
Clipped Optical OFDM (ACO - OFDM) scheme. By incorporating Differential Chaos Shift Keying (DCSK) into the ACO -
OFDM framework, flexible subcarrier activation patterns and information mapping are designed based on the HIM mechanism.
Furthermore, the theoretical Bit Error Rate (BER) of the system over Atmospheric Turbulence (AT) channels is derived, and a
Power Allocation (PA) optimization model aimed at minimizing the BER is formulated. [ Results] The theoretical BER results
show excellent agreement with simulation results. With the introduction of the PA strategy, the BER performance of the system is
effectively improved, and the corresponding performance gain increases with the number of information subcarriers. Compared
with existing schemes, the proposed system achieves superior BER performance. [ Conclusion] The proposed system achieves non-
coherent transmission without requiring CSI and supports flexible subcarrier structure configuration, providing an effective solution
for enhancing transmission reliability of OWC systems over complex channel environments.
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