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A study on drastic improvement of optical fiber transmission performance using
deep learning

Uenohara, Hiroyuki
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We aimed at improving the nonlinear compensation performance drastically for
optical fiber transmission by using high recognition feature of deep learning compared with that of
the conventional digital backpropagation method. First, for the reference, ANN was used, and the

effective conditions of the sampling rate and the simultaneous number of input symbols, the number
of neurons, and the number of epochs were obtained. Next, two-dimensional CNN was investigated, and
input data were assigned to In-phase and Quadrature-phase components with time transient
information. Introduction of majority vote was found to improve the performance. We have found that
the performance of two-dimensional CNN indicating on complex plane or using I-Q-components in
parallel both are superior to that of linear compensation only, in the same level compared with DBP
with lstep/span, but in the middle between DBP with lstep/span and 2steps/span. Layer construction
should be investigated further.
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