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Variable step DFE-CMMA blind equalization
algorithm based on turbulent channel state information

SHU Chenyan,ZHAO Xin", DING Xiaoying, WANG Xinyao
(School of Electronic Information Engineering , Changchun University of Science and Technology , Changchun 130022, China)

Abstract: To address the residual nonlinear inter-symbol interference (ISI) after equalization using the cascaded multi-modulus
blind equalization algorithm (CMMA )in four-level pulse amplitude modulation(PAM-4)atmospheric laser communication sys-
tems, this paper proposes a variable-step-size decision feedback cascaded multi-modulus blind equalization algorithm (VS-
DFE-CMMA ) based on turbulence channel state information. The proposed algorithm integrates DFE with CMMA and adap-
tively determines the optimal iteration step size using real-time measured scintillation index o? as channel state information.
Simulation results show that VS-DFE-CMMA achieves stable convergence under different turbulence intensities, with conver-
gence possible within as few as 80 iterations. At o} = 0.2, the bit error rate is reduced by approximately 2.1 orders of magnitude
compared to CMMA. When o2 < 0.3, the system can achieve error-free transmission.
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