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Optical fiber, unlike other transmission media, features significant change of light propagation properties with increasing signal power, known as Kerr-nonlinear effect, which induces self-phase modulation (SPM) of the transmitted signal [1, 5]. Moreover, the wavelength of light in one wavelength channel can affect the phase of the wavelength of light in nearby channels, inducing a nonlinear optical effect known as cross-phase modulation (XPM) [2]. We hereby present the artificial neural networks (ANN) as an efficient solution for symbol detection and constellation design problems for the XPM-dominated systems as in [2].
In case of symbol detection, some already proposed constellations have been considered for a wide range of nonlinearity intensities, and our ANN detector has been compared to some established detectors such as minimum-distance and two-stage detectors [2, 3], where it exhibits performance superiority while preserving low complexity. In addition, we advance auto-encoder technique previously used for SPM dominated channels [4] and adapt it for the XPM case, which allows precise learning of constellations for specific fiber channel settings and power constraints, in significant improvements in symbol error rates (SER). 
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