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Wavelet Denoising Applied in Multi-Span Nonlinear Fiber Links
Abstract

Shao Qunfeng Qi Xiaogiong Zhang Xiaoping

(Institute of Modern Communication Technology s School of Information Science and Engineering ,
Lanzhou University, Lanzhou, Gansu 730000, China)

Key words

Optical wavelet decomposition was applied to the received amplitude-modulated signal transmitted through
amplified spontaneous emission (ASE) noise was denoised in accordance with the theory of wavelet threshold denoise

multi-span fiber links. Then the signal including nonlinear noise induced by the interaction of fiber nonlinearity and

by means of optical filters. The procession mentioned above was simulated in three different fiber links and the

signals after wavelet denoising and band-pass filter denoising respectively were compared in a common dispersion
5l

compensation system. The validity and feasibility of optical wavelet denoising was proved by the simulation results.
It provides a novel solution to improve the quality and capacity of all-optic fiber communication systems.
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Fig.1 Module of multi-span fiber transmission system
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Fig. 2 Optical architecture of 4th order Daubiechies filters to realize 3-level wavelet decomposition
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Fig. 3 Optical architecture of 4th order Daubiechies filters to realize 3-level wavelet reconstruction
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Table 1 Parameter of different type fibers

Dispersion slot Effective area

/(ps/(nm « km)) /(ps/(nm’ * km)) /pm®

Dispersion

DSF 0 0.08 80
SMF 16 0.08 80
DCF —80 0.21 30

DSF: dispertion shifted fiber; SMF: single-mode fiber;

DCF: dispertion compensate fiber.
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Fig. 4 Comparison of input signal, signal before wavelet
denoising and signal after denoisng in the fiber

links without any dispersion
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Fig. 5 Comparison of input signal, signal before wavelet
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denoising and signal after wavelet denoising in the

dispersion compensation system
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