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Short and Medium-Term Prediction of Satellite Clock Bias Combining
Grey Model and First-Order Weighted Local Method
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ABSTRACT: A method for satellite clock bias (SCB) prediction combining the grey model and
first-order weighted local method was proposed to improve the accuracy and stability of SCB pre-
diction based on a single model. First, a dbl wavelet was used to perform a three-layer multi—
scale decomposition and single—branch reconstruction of the SCB, obtaining an approximate com-—
ponent and three detailed components. Subsequently, the grey model was adopted to predict the

approximate components, and the first-order weighted local method was used to predict the de-
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tailed components, respectively. Finally, the predicted values of all components were added to
obtain the final predicted value of the SCB. The clock bias data of ten Galileo satellites were ran—
domly selected for prediction experiments using precision SCB products released by the GNSS
Analysis Center of Wuhan University. The results show that in the 2 h, 4 h and 6 h predictions,
the prediction accuracy of this combined model increases by 50.00%, 64.66% and 60.48%, re-
spectively, while the stability increases by 18.07%, 23.19% and 32.51%, respectively, compared
with those of the grey model. When the amount of modeling data and prediction length were
changed, the prediction accuracy and stability of the combined model are significantly improved
compared with those of other single models. Its prediction accuracy and stability can be increased
by up to 83.12% and 86.28%, respectively. Thus, the effectiveness and feasibility of the com-
bined model for SCB prediction are verified.

KEYWORDS: satellite clock bias; wavelet decomposition; grey model; first-order weighted

local method; combined prediction
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Table 3 Statistics of prediction accuracies and stabilities of five models ns
) % TR iR Al
IUEANRS B PR R R FIME
E02 E03 E05 E10 E12 E19 E21 E25
Erus 0.13 0.63 0.31 0.15 1.32 0.99 0.07 0.13 0.47
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&€ Range 0.16 0.62 0.18 0.18 0.95 2.49 0.25 0.23 0.63
Erus 0.23 1.86 0.24 0.05 0.63 0.68 0.08 0.14 0.49
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& Range 0.17 1.64 0.35 0.11 0.73 1.49 0.18 0.27 0.62
Ers 0.10 0.60 0.31 0.16 1.44 5.75 0.07 0.14 1.07
3h GM
€ Range 0.12 0.72 0.29 0.11 1.32 3.49 0.14 0.26 0.81
Erus 0.12 1.25 0.25 0.25 0.51 4.69 0.27 0.26 0.95
Leg.
€ Range 0.24 2.16 0.23 0.50 0.89 9.44 0.44 0.44 1.79
Ervs 0.04 0.37 0.07 0.04 0.47 1.25 0.07 0.12 0.30
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Fig. 5 Error variations of 3 h SCB prediction of five models
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