




















by evaluating the coupling matrix elements while removing theredundant terms. For example,
in the simulated case the number of unique non-zero elements was 48 compared to the esti-
mation of lowest complexity previous algorithm with adaptive filtering [22] 96 components
(M − 1) log(M − 1)+ 3M − 1 and non-optimized 324 (2M + 1)2 [15], whereM = ⌊B2β2L/2⌋
- estimation on channel memory (⌊x⌋ denotes a floor function of a variablex). Furthermore,
the previous algorithms were developed only for compensation of inter-channel nonlinearities,
while in multichannel operation the complexity will increase proportionally to the number of
channels. And the proposed algorithm with the inherent principal component analysis is crucial.
In comparison using conventional DBP with 2 samples per symbol and single step per span cal-
culation requires about 1550 operations. The physical performance of both methods (proposed
SINO and DBP) can be compared in Fig. 6.

Finally, the SINO method is scalable to different modulation formats and signal powers as
the matrixΞ remains unchanged, while power and modulation format influence are naturally
incorporated inΘ. Thus, once the matrixΞ has been identified during the establishment of a
connection, and as long as the memory properties of the channel do not change, there is no
need for retraining the algorithm and the sameΞ can be used for any other modulation format
(see Fig. 7). This property makes the method extremely useful for flexible smart-grid network
applications.

4. Conclusions

We have developed a low complexity machine learning based nonlinear impairment equalization
scheme and demonstrated its successful performance in SDM transmission links achieving com-
pensation of both inter- and intra- channel Kerr-based nonlinear effects. The method operates
in one sample per symbol and in one computational step. It is adaptive, i.e. it does not require
a knowledge of system parameters, and it is scalable to different power levels and modulation
formats. Finally, although it has been developed for single wavelength spatial super-channels it
can be straightforwardly expanded to multi-channel systems and to any other type of nonlinear
impairment.
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