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td�&>l+G_�g��P� ŵj,k �37/��0Yfd7/YPg+G�
3.3 <UZs#(7/<D>8h#(
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Table 1 The mode of data compartmentalization

Input Output

x1, · · · , xN xN+1, · · · , xN+M

x2, · · · , xN+1 xN+2, · · · , xN+M+1

. . . . . .

xK , · · · , xN+K−1 xN+K , · · · , xN+M+K−1
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Fig. 3 Prediction errors of neural network model and grey system model
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Fig. 4 Prediction errors of the model proposed in this paper and neural network model
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Performance Analysis of Satellite Clock Bias Based on
Wavelet Analysis and Neural Network

GUO Cheng-jun TENG Yun-long
(Research Institute of Electronic Science and Technology, University of Electronic Science and Technology

of China, Chengdu 611731)

ABSTRACT In the field of the real-time GPS precise point positioning (PPP), the real-time

and reliable prediction of satellite clock bias (SCB) is one key to realize the real-time GPS

PPP with high accuracy. The satellite borne GPS atomic clock has high frequency, is very

sensitive and extremely easy to be influenced by the outside world and its own factors. So it

is very difficult to master its complicated and detailed law of change. With the above char-

acters, a novel four-stage method for SCB prediction based on wavelet analysis and neural

network is proposed. The basic ideas, prediction models and steps of clock bias prediction

based on wavelet analysis and radial basis function (RBF) network are discussed, respec-

tively. This model adopts “sliding window” to compartmentalize data and utilizes neural

network to prognosticate coefficients of clock bias sequence at each layer after wavelet analy-

sis and wiping off noise. As a result, the intricate and meticulous diversification rule of clock

bias sequence is obtained more accurately and the clock bias sequence is better approached.

Compared with the grey system model and neural network model, a careful precision anal-

ysis of SCB prediction is made to verify the feasibility and validity of this proposed method

by using the performance parameters of GPS satellite clocks. The simulation results show

that the prediction precision of this novel model is much better. This model can afford the

SCB prediction with relatively high precision for real-time GPS PPP.

Key words celestial mechanics: artifical satellites, time, methods: data analysis


