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In optical fiber communication systems, the transmissible capacity and distance
are strictly limited by transmission impairments such as fiber nonlinearity in links. To maximize network
performance, signal distortion caused by such impairments must be eliminated. Machine learning can
discriminate symbols in accordance with their distortion. As a result, the demodulation performance can
be improved. However, cycle slips induced by laser phase noise disrupt the learning process and hence
constructed decision boundaries are distorted. To resolve this problem, we propose a novel configuration
in which cycle-slip detection and correction are introduced into the machine learning process. With such
a scheme, we can reduce the number of bit errors in a stable manner. The proposed scheme substantially
elongate the transmissible distance without reducing capacity.
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