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A New Data Preprocessing Method for BeiDou Satellite Clock Bias
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Abstract: Objectives: In order to find a high accuracy method for satellite clock bias prediction, a prepro-
cessing strategy for wavelet threshold method based on the median absolute deviation(MAD) is proposed to
preprocess the small magnitude error of satellite clock bias data. Methods: Firstly, the wavelet threshold
method is used to decompose the SCB data to obtain the decomposed high frequency coefficient and low fre-
quency coefficient. Then the MAD method 1s used to deal with the high frequency coefficient of each layer
affecting the threshold setting, and the processed high frequency coefficient is used to calculate the threshold,

so as to improve the ability of eliminating small outliers by the wavelet threshold method. Finally, the clock
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bias data of BeiDou—2 satellite are used to verify.Results: The experimental results show that after modeling
the clock bias data processed by the proposed method, the prediction accuracy of wavelet neural network
(WNN) model is improved by about 14.1% and the prediction stability is improved by about 19.7%.Con-
clusions: This method can effectively eliminate the small error in the historical observation sequence of
clock bias, improve the quality of clock bias data and the effect of model clock bias prediction.

Key words: satellite clock bias; median absolute deviation; wavelet threshold; wavelet neural network;

prediction
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mine the optimal weights of multi—source data in the GSP model.Results: The data of 26 GNSS stations
and 37 ERA-Interim grid points (1°X1°) in Yunnan Province, China has been selected to validate the GSP
model, and the numerical results show that the accuracy improvement rate of the GSP model is 15%—
18% compared with the traditional polynomial fitting model. Compared with the ERA5 (0.25°<0.25°) da-
ta, the mean root mean square and Bias of GSP model are 1.64 mm and —0.25 mm, respectively.Conclu-
sions: The above results show that the proposed GSP model has high accuracy and plays an important role
in extreme weather warnings.
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