55114 BT

2 Vol.47 No. 11

2019 11 H ACTA ELECTRONICA SINICA Nov. 2019

03 e T 0 R A 4 o R

KB, T RA RS K AP

(1. H A T AR 2 R 25 -E — 050 (R0 v e 5 PR 5230 38, 1L IRI 430019 52. F PRIt i 5 5 5 B LRy Be , TR 400065 )

W OE: AREGES K e BN S S MR GE S PERE. F6 Bk v RN RS 40 TR, AR SCER H R e R e
IRk 1 ( Gaussian-tailed Zero Memory Nonlinearity , GZMNL) pREX A S AL 3T 7% GZMNL 054 M ASS 80, 70 il
LM IS G R AR B, WOE T 2R 40 A0 AR SCHE Y GZMNL %3 LAk Rg e R Ak b 1k B AR, SR A A 3& N 1
R T GZMNL S8 EAEE. SRJ5118 T GZMNL £ SaS( Symmetric a-Stable,SaS) W75 4341 T 1 #5717
e, DA A I 43 A3 B RS A T 5 325 )i, D7 L S IR 75 R S0 R A e 75 5 R A PR, SRR I AR SO T T ik
TERT I RE L RS e AR AR Ltk , ELRE A% A A5 Tl 2R 0 3 A () g s

KR PkopBIBETS ; RV R RFICICARLNE; ARG AR

hESES: TNO11 N akFRINAD A NERS: 03722112 (2019)11-2407-06

HFZF3# URL: http://www. ejournal. org. cn DOI: 10.3969/j. issn. 0372-2112.2019. 11. 024

Optimal Design of the Gaussian-Tailed Zero Memory
Nonlinearity Function for Impulsive Noise Suppression

ZHANG Yang-yong' ,LUO Zhong-tao’ ,NIE Ya-qin' ,ZHANG Gang’
(1. Laboratory of Low-frequency Electro-magnetic Communication Technology with the 722 Research Institute ,CSIC , Wuhan , Hubei 430019 , China ;
2. School of Communication and Information Engineering ,Chongqing University of Posts and Telecommunications , Chongqing 400065 , China )

Abstract: TImpulsive noise can greatly degrade the performance of long wave communications. This paper proposes
the optimal design of the Gaussian-tailed zero memory nonlinearity ( GZMNL) function to suppress impulsive noise. The
GZMNL function which was proposed for the symmetric a-stable (SaS) noise is not robust in applications, because of the
lack of adaptive parameters. This paper proposes to design the GZMNL parameters adaptively to control the linear range and
the tails, so that the GZMNL can be effective for various noise distributions. In the GZMNL design, the efficiency is em-
ployed as the objective function which is maximized over the GZMNL parameters. To solve this optimization problem, we
develop a derivative-free optimization algorithm which searches the maximum efficacy adaptively. Considering practical ap-
plications ,we propose two fast algorithms for the GZMNL design in the SaS noise, as well as a robust method for the
GZMNL design in unknown noise distributions. Simulation results based on the SaS noise and real atmospheric noise show
that the GZMNL design achieves almost the best nonlinearity in known noise distributions. The GZMNL design is effective

and robust for unknown noise distributions.
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