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Determination of Covariance Matrix of Kalman Filter Used for Time Prediction of
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Abstract: In order to mana ge the operational problems of satellite clocks using Kalman filter, its covariance matri-
xes need to be determined. A Kalman filter equation for Rubidium clocks wa s presented at first. A method for esti-
ma ting the process noises a nd the observation noises of Kalma n filter using total Ha damard variance was deduced.
And then the prediction covariance represented by a function of the Kalman Filter process noises and the observa—
tion covariance was constructed. The precision of prediction was analyzed using the 5~min precise clock data of
GPS Block IIR rubidium clocks. The results show that: ' the prediction precision is 1 ns or so when prediction time
is within one hour; @ the prediction precision is ( 8~ 9) ns when prediction time is within 6 hours. Then the correct
ness is further verified.
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