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Abstract ; Federated filter has been widely used in the field of multi-sensor information fusion, and information distribution

rule can directly affect the filtering accuracy. In this article, federated Kalman filter is improved by determining the informa-

tion-distributing coefficients dynamically for federated filter with resetting configuration based on singular value of the covari-

ance matrix of the estimated errors. The sub-filter is reset with new methods to ensure the symmetry of the sub-filters’ error

covariance matrix and the stability of the Kalman filter’s uniform convergence. The new algorithm allows each system state

variable to have different information distribution factors, and hence improves the estimation accuracy of the federated filter.

An INS/GPS/electrical compass integrated navigation system is designed by using federated Kalman filter technique. The

simulation shows that compared with the traditional method, the new federated Kalman filter can improve the precision of the

estimated errors and enable better error-correction and accuracy of SINS.
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Fig. 1 The structure of the federated Kalman filter
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Fig.2 The estimation of the position errors and

their residuals
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Fig. 3 The estimation of the velocity errors and

their residuals
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Fig.4 The estimation of the attitude errors and

their residuals
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