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Table 1 Statistics of prediction precision (unit: ns)

Statistic One-hour prediction Two-hour prediction Six-hour prediction

VWCKF EWCKF CKF VRKF VWCKF EWCKF CKF VRKF VWCKF EWCKF CKF VRKF

m 0.2554 0.2560 0.2636 0.2748 0.3907 0.3836 0.4062 0.4199 1.1444 0.9981 1.2195 1.0333

σ 0.1776 0.1749 0.1792 0.1995 0.2808 0.2657 0.2856 0.3270 1.0062 0.9591 1.0096 1.0794
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Fig. 1 Prediction errors about one hour
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Fig. 2 Prediction errors about two hours
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Clock Bias Prediction Based on Linear Weighted
Combination Kalman Filter
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ABSTRACT Establishing the operation model of atomic clock to predict the clock bias and

errors plays an important role in the time and frequency community. Currently, Kalman

filter (KF) is one kind of the most important prediction models. In order to make full use
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of serval KF models’ characteristics and combine these models’ results, the linear weighted

combination KF (LWCKF) model is put forward. The essence of LWCKF model is the

weighted average of all local KF models. Therefore, how to determine the weight of every

local KF is discussed in detail. As a simple and effective method, every local KF model is

directly given with the same weight regardless of the differences among them. On the con-

trary, variational weight is built based on relation between the residual error and precision

matrix. Finally, to demonstrate the efficiency of LWCKF, the rubidium atomic clock data

downloaded from IGS (International GNSS Service) website are taken as an example. The

results show that the accuracy and reliability of the atomic clock prediction are improved

with the LWCKF model.

Key words time, methods: data analysis


