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The Kalman filter has the characteristics of recursive optimality and linear least mean square, 
which is widely used in the clock bias prediction of laboratory atomic time scale control, and also 
has important applications in the prediction of satellite clock bias and the prediction of receiver 
clock bias. However, under the action of typical Kalman filter, when the observation data generates 
non-Gaussian noise due to environmental interference, the estimation accuracy of the system de-
creases significantly. 
In order to improve the performance of the traditional Kalman filtering algorithm in clock bias 
prediction, this paper proposes to apply the variational Bayesian adaptive Kalman filtering algo-
rithm to achieve clock bias prediction. This method aims at the shortcomings of the need for an 
accurate observation noise model in the effective application of traditional Kalman filter, the ob-
servation noise model is selected as the inverse Wishart distribution, and the variational Bayesian 
method is used to iteratively estimate the system state and observation noise covariance, which is 
applied to Kalman filter to improve the adaptive ability of Kalman filter clock bias prediction. 
The simulation results show that compared with the traditional Kalman filter, the prediction accu-
racy of applying the variational Bayesian adaptive Kalman filter for clock bias prediction is im-
proved to a certain extent. This provides a new application idea for clock bias prediction based on 
Kalman filter. 
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