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Abstract: For multi-sensor systems with unknown cross-covariance, a fast covariance intersection fusion algorithm
weighted by diagonal matrix (FDCI) is proposed. First, the covariance intersection fusion algorithm weighted by diagonal
matrix (DCI) is proposed in this paper, and it is proved that the fusion estimation accuracy of the DCI algorithm is higher
than that of the classical batch CI fusion (BCI) algorithm. Furthermore, for complex multi-sensor systems with unknown
cross-covariances such as nonlinear systems, the FDCI algorithm is proposed, and its unbiasedness and robust accuracy
are proved. Although the FDCI fusion algorithm has lower fusion estimation accuracy than DCI, the FDCI algorithm
does not involve the optimization of nonlinear cost function with multiple weight coefficients, which greatly reduces the
computational burden and improves the real-time performance of the system. Finally, combining with the cubature Kalman
filter algorithm (CKF), a fast covariance intersection fusion weighted by the diagonal matrix CKF algorithm is proposed.
A simulation example verifies the correctness and effectiveness of the proposed algorithm.
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