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Research on Lightning Electric Field Signals Denoising

Based on Improved Wavelet Threshold Function”

HUO Yuanlian™ ,ZHANG Jian ,LIAN Peijun,CHEN Mengmeng ,ZHENG Hailiang

(College of Physics and Electronic Engineering , Northwest Normal University , Lanzhou Gansu 730070, China )

Abstract ; Lightning electric field signals are often disturbed by noise,in order to reduce the interference of noise
and further improve the reliability of lightning data,a method for denoising lightning electric field signals based on
an improved wavelet threshold function is proposed in this paper. This algorithm can adjust the soft and hard thresh-
olds characters by adjusting parameter a. It overcomes the defects that the hard threshold function is discontinuous
at the threshold and the soft threshold function has a constant deviation.Using this algorithm to carry out denoising
research on the standard lightning waveform with the different noise intensity and the measured lightning electric
field signal,the signal-to-noise ratio( SNR) and root mean square error ( RMSE ) are used to analyze the denoising
effect in this paper quantitatively. The results show that compared with the hard threshold, soft threshold, semi-soft
threshold and Garrote threshold , the proposed algorithm has more significant denoising effect on the lightning electric
field signal,it can retain the detailed information and basic characteristics of the signal better.
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