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Abstract: To enhance the anti-turbulence capability of free-space optical communication(FSO), a mode diversity transmission
technology for FSO (MDT-FSO) based on a convolutional neural network (CNN) is proposed. This technology utilizes the
CNN to analyze the power distribution of orbital angular momentum modes caused by turbulence in real-time and dynamically
optimizes the transmitted signals. The system performance is compared among three schemes: selective combining(SC), equal
gain combining (EGC), and maximal ratio combining (MRC ). Numerical simulation results show that under strong turbulence
conditions, the SC-MDT scheme increases the average received power of the FSO system by 4 dB, while the MRC-MDT
scheme improves it by 5 dB.
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