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Research on equalization performance of blind equalization
algorithms in mode-division multiplexing system

WANG Fang', YAN Fengping'” , QIN Qi', CHANG Huan®, REN Wenhua'
(1. School of Electronic and Information Engineering, Beijing Jiaotong University, Beijing 100044, China; 2. School of Informa-
tion and Electronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The constant modulus algorithm ( CMA) is a popular algorithm for mode-division multiplexing systems to
equalize and compensate for impairments such as mode coupling, differential mode group delay, and dispersion in the system to
obtain the desired signal. In order to study the equalization performance of the CMA in the strong coupling mode-division
multiplexing system, the power coupling theory was used to build a 6X6 mode-division multiplexing system model and use the
CMA and modified constant modulus algorithm ( MCMA) at the receiving end to equalize the system output signal and obtain the
constellation diagrams, root mean square error (RMSE) values and bit error rate (BER). The results show that in terms of the
constellation diagram, MCMA can reduce scatter points and make constellation points more compact; in terms of RMSE, the
RMSE value of the signal after MCMA equalization is smaller than the RMSE obtained after CMA equalization, indicating that the
data dispersion level after MCMA equalization is low; in terms of BER, when BER is 107, the optical signal-to-noise ratio
required by MCMA is 1. 0 dB lower than that of CMA, therefore, MCMA equalization outperforms CMA. The results of this study
provide some references for the equalization algorithm in the strong coupling mode-division multiplexing system.
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Fig.2 Mode-division multiplexing system model based on few-mode fiber
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Table 1 Parameter settings

parameter name parameter value

bit rate 56 Gbit/s
bit sequence length 32768
total fiber length 80 km

fiber dispersion coefficient 20 ps/(nm + km)
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