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Improved neural network based demodulation of orbital angular

momentum fiber-optic communication system
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Abstract: Aiming at the problem of high bit error rate of orbital angular momentum (OAM) fiber-optic communication
system, a demodulation method of orbital angular momentum based on improved neural network is proposed. For neural net-
work architecture, the convolutional neural network is used to capture the local features of the OAM mode image, and the
Swin Transformer is adopted to capture the global information of the OAM mode image, in order to enhance the discrimina-
tive power of the OAM mode image features. Consequently the accuracy of OAM demodulation is improved. For neural net-
work training, the Generalized Mutual Information(GMI) is used to replace the traditional cross entropy loss, in order to en-
able the neural network not only to learn OAM mode recognition, but also to learn the probability distribution containing
channel soft information, thus improving the error correction effect of Low Density Parity Check code. Experimental results
show that, through improving the model architecture and model training, the proposed method effectively increases the de-
modulation accuracy of OAM mode, and the bit error rate of the OAM Fiber-optic communication system decreases signifi-
cantly.
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