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Globally deployed optical transponders [Gb/s]
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Internet traffic in million exabytes per month
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* HenunHenHble 3dPeKTbl OrpaHNYMBAIOT MNPONYCKHYIO CNOCOOHOCTb IMHUIN CBA3U

Multi-core fibre

Fibre ribbons
o
Few-mode fibre

B

Polarization

x polarization

y polarization

~09
©
=
006
=

0.3

Physical
dimensions

Frequency

Attenuation coefficient
of standard fibres

E s clil
&

1,300 1,400 15007 1600
Wavelength (nm)

LS

Quadrature modulation

t

Four-level
modulation
Pulse shapingf
|
Time

f HIIIIIII i.

. me

Quadrature

Winzer, P. J. (2014). Making spatial multiplexing a reality.

Nature Photonics,

8(5), 345-348.

Channel Spectral Efficiency (bit/s/Hz)

14

12

10f

Linear Shannon

Increasing Fiber
Transmission
Distance

Nonlinear Shannon
Limits

0 5 10 15 20 25 30 35 40

Optical Signal-to-Noise Ratio (dB / 0.1 nm)

http://opticalcloudinfra.com/index.php/2017/07/09/shann
on-limit-sets-upper-bar-optical-networks/



Yctpowuctso BOJIC

ssmp  Link)
80 km
x 40




Yctpouncteo BOJIC
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[epepatink. Popma nmnynbca
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KaHan
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KaHan
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KaHan

* Split-step Fourier method
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MpnemHunK. CornacoBaHHbIN PUNLTP
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[TpneMHUK. KomneHcaumna gucnepcums
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Yctpouncteo BOJIC

MpueMHuK. KomneHcaums HennHenHbIX 3pPpeKTos

BocctaHoBneHMe $pa3bl NPUHATOrO CUrHanNa:
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Yctpouncteo BOJIC

MpueMHuK. KomneHcaums HennHenHbIX 3pPpeKTos

Digital back propagation
Paabl Bonbteppa (Volterra function-based methods)
MeToabl Ha ocHoBe Teopua BoamyLleHun (Perturbation-based equalization)

MeToabl MalMHHOro 0byyeHums
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MpueMHuK. KomneHcaums HennHenHbIX 3pPpeKTos
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[TpnemHuK. lemoaynauma
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[TpnemHuK. lemoaynauma
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[ToumeHeHne metoagos MO 8 BOJIC

LP mode

Image data in optical communication
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[TpumeHeHne metoaos MO B BOJIC

OnTMmun3auua napameTpoB LLUIMPOKONOSOCHOrO
PaMaHOBCKOro ycunautens

KoHTpONb cncTemMHbIx cb0oeB B IMHMAX CBA3MU
KoHTponb OSNR ¢ nomouibio eye-diagram

OnTummn3saumm ¢opmbl CUTHANbHOIO CO3BE3ANA
(Geometric shaping)
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V., & Carena, A. (2019). Inverse system design using
machine learning: the Raman amplifier case. Journal of
Lightwave Technology, 38(4), 736-753.
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OnTMMM3auUMA NAaPaMETPOB LLUMPOKOMNO/IOCHOTO
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[MpumeHeHne MO anAa KoMNeHCaALUUN UCKaXKEHU
MeToabl KnaccupmKaLumnm
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Nonlinearity Mitigation Using a Machine Learning
Detector Based on k-Nearest Neighbors
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Support Vector Classification for
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Fig. 4. BER as a function of (a) launch power (zero-dispersion link,
fiber length = 1600 km), (b) transmission distance (zero-dispersion link,
launch power = 0 dBm), (c) launch power (dispersion managed link, fiber
length = 1200 km), and (d) launch power (dispersion unmanaged link, fiber
length = 1200 km).

Fig. 2. Received constellation at the launched power of -6 dBm for a transmission distance of
1000 km. (a) Before CD compensation, (b) after CD compensation with hard decision boundaries,
and (c) after SVM-NLE with nonlinear boundaries.
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Compensation of Nonlinear Impairments Using
Inverse Perturbation Theory With
Reduced Complexity

Alexey Redyuk @, Evgeny Averyanov @, Oleg Sidelnikov, Mikhail Fedoruk, and Sergei Turitsyn @, Fellow, OSA
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Clx|y - nepegaHHble CMMBOJbI, bx|y - NPNUHATbIE CMMBOJbI
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Mopgenb TMHENHON perpeccum:.
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