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Fig. 1 SCB data of three satellite clocks and their corresponding a once difference data
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Fig. 2 effect picture preprocessing based on Wavelet threshold and WMAD methods
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Tab.1 Statistics of preprocess results of Wavelet threshold and WMAD methods

Wavelet threshold WMAD
TAER
SNR/dB RMSE/ns SNR/dB RMSE/ns
co1 110.451 0.043 111.465 0.029
Co8 101.805 0.025 102.684 0.017
C13 113.349 0.032 114.647 0.021
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Fig.3 the prediction accuracy of all satellite prediction under 24h predicting time lengths by three models
M3 ATLAE H, A, WNN TR fORE i 22, 110 WM-WNN B B (RS P it . [RIIN
P, CO4. CO6. CO9 =R LI TAG LRI . 1 E Bl =R B TR, 3R 3 Zathh 7 ANIRI 2R
BUTE 1) BT A R B A MR IR T AR B g T IE S SGR T RETEREE R RMS F
Range HIF¥4eita-

RMS/ns

14

£ 2 WNN. W-WNN. WM-WNN =FER TR AR L HE/ns
Tab.2 Statistics of prediction results of WNN,W-WNN and WM-WNN models/ns

PEHE WNN model W-WNN model WM-WNN model
Syt RMS Range RMS Range RMS Range
GEO P& 2.017 2.124 1.900 1.971 1.744 1.621
IGSO P& 1.775 2.407 1.759 2.334 1.549 2.053
MEO P& 1.468 1.334 1.430 1.361 1.194 1.133
FHME 1.733 1.979 1.685 1.919 1.488 1.589
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Tab.3 Statistics of prediction RMS and Range results of WM-WNN and WHU-Pmodels/ns

it WHU-P model WM-WNN model
HIERM RMS Range RMS Range
GEO A 8.944 15.256 1.744 1.621
IGSO A& 15.398 28.231 1.549 2.053
MEO T2 2.452 3.411 1.194 1.133
F-H1E 9.469 16.714 1.483 1.589
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A New Data Preprocessing Method for Beidou Satellite Clock Bias

WANG Xu 2, CHAI Hongzhou *, WANG Chang® LI Jinsheng?, CHONG Yang*
1. PLA Strategic Support Force Information Engineering University, Zhengzhou, China, 450001;
2. Liaoning Vocational College of Ecological Engineering, Institute of Surveying and Mapping Engineering,
Shenyang, China, 110101
3. University of Science and Technology Liaoning, School of Civil Engineering, Anshan, China, 114051;
Abstract: To find a high accuracy method for SCB prediction based on characteristics of SCB data, a
preprocessing strategy (WMAD) of a wavelet threshold method based on the median absolute deviation(MAD)
is proposed to preprocess the SCB, aiming at the small error of the middleweight of the SCB data. Firstly, the
wavelet threshold method is used to decompose the SCB data to obtain the decomposed high frequency
coefficient and low frequency coefficient. Then the MAD method is 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 bias data of beidou-2 satellite are used to verify. The results show that this method can
effectively eliminate the small error of median magnitude in the historical observation sequence of clock
difference and predicting the satellite clock bias.
Key words: satellite clock bias(SCB); median absolute deviation; wavelet threshold; wavelet neural network;
prediction
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