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Mode Demultiplexing Based on Multichannel Blind Least Mean
Square Algorithm
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Abstract  The multichannel blind least mean square ( MBLMS) algorithm is proposed to implement mode
demultiplexing for a 2X2 mode division multiplexing (MDM) system. The principle of MBLMS algorithm based on
the non-Gaussian maximization is described. The demultiplexing performance of this algorithm is analyzed, and this
algorithm is compared with the least mean square (LMS) algorithm based on data assistance. The simulation results
show that the MBLMS algorithm can realize blind separation of the convolved mixed signals without data assistance.
Its demultiplexing performance is comparable with that of the LMS algorithm, and its convergence rate is improved
by 33.3% compared with that of LMS algorithm based on data assistance.
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Table 1 Simulation parameters

Parameter Value
Bit-rate of signal /(Gb/s) 56
Center frequency /THz 193.1
Modulation format QPSK
Optical transmitter power /mW 1
Fiber length /km 50
Fiber dispersion /(ps/m*) 20
Differential group delay /ns 10/28
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Fig. 4 Block diagram of the DSP module. (a) MBLMS algorithm; (b) data-aided LMS algorithm
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Table 2 Comparison of the computational complexities

N 4 8 16 32 64 128 256
C meLMs 9 17 33 65 129 257 513
CopLms 8 16 32 64 128 256 512
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