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Variable Step-Size LMS Interference Suppression Method for VLC-PPM System

ZHANG Lincong ,ZHANG Yuanyuan,SUN Xinyue, CUI Zhongyu,LIU Yuqing,QIAN Bo

( Shenyang Ligong University , Shenyang 110159 , China)

Abstract; To address the interference issues caused by the multipath-effect, background optical
noise , and other factors in Visible Light Communication-Pulse Position Modulation ( VLC-PPM)
systems ,a Nonlinear Sine-based Variable StepSize-Least Mean Square (NSVSS-LMS) algorithm is
proposed , which achieves a balance between convergence speed and steady-state error. The algo-
rithm enhances stability by incorporating historical step-size information and dynamically adjusts the
step size using a sinusoidal function to optimize both convergence speed and steady-state accuracy.
Theoretical analysis confirms the convergence of the weight vector of this algorithm. Simulation re-
sults demonstrate that, compared with the other four algorithms ( SVS-LMS, sinusoidal VSLMS,
VSS-LMS and FSS-LMS) ,the proposed algorithm achieves lower steady-state error, faster conver-
gence speed, and reduced bit error rate while maintaining comparable computational complexity.
The NSVSS-LMS algorithm significantly improves the anti-interference performance of VLC-PPM
system and provides a feasible solution for interference suppression in VLC.
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