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A Fast Covariance Intersection Fusion Algorithm and Its Application
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Abstract In the distributed sensor net-system with unknown cross-covariance, the design of fusion coefficients is
crucial for the fusion performance. In this paper, a fast covariance intersection algorithm is presented, which can sig-
nificantly reduce the computational complexity of each fusion node and ensure that the fusion result of each node is
the same. The new fusion coefficients can be calculated straightforward by taking the reciprocal of the trace of the
inverse variances as local fusion coefficients and using an iterative process for fusion step to revise the co-efficient
weight. For given upper bound of the fusion error variance, the proposed fusion algorithm which combines with the
idea of particle swarm optimization can give the sensor precision requirements of each node for the distributed sys-
tem. In the engineering practice, it can provide a theoretical basis for the selection of sensors. Finally, a real radar
system example is provided to verify the effectiveness of the proposed algorithm and an application example is giv-

en for the sensor selection of distributed network.
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