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Abstract
source information fusion approach. However, when applying the DUIF algorithm to the sparse wireless sensor network

The distributed unscented information filter algorithm (DUIF) is an efficient non-linear distributed multi-

(WSN), the invalidating nodes existing in the sparse WSN will induce the average-consensus error which may make the
DUIF algorithm divergent. To solve the problem, an improved algorithm is proposed in this paper, which does not change
the cascade structure of DUIF algorithm. The improved DUIF algorithm introduces a local unscented information filter
The LUIF fuses the local
multi-source information of each node, and outputs the local posterior estimating information vector and matrix. Then

(LUIF) and a weighted average consensus filter as the bottom and top filters, respectively.

it makes these local vectors and matrixes as the input to the weighted average consensus filter, and gets the distributed
posterior estimating results which do not contain the the average-consensus error. By means of making the output of
LUIF as the input of an average consensus filter, the weighted average consensus filter is realized under the framework
of the improved DUIF algorithm. Meanwhile, the cross correlation information between the neighbouring nodes is also
introduced into the output of the improved DUIF algorithm, which improves the reliability of the fiter. The simulation
results show that the proposed improved DUIF algorithm can efficiently track the target in sparse WSN, and is obviously

better at estimating accuracy and inhibitting filter divergence than the standard DUIF algorithm.
Key words Sparse wireless sensor network, invalidating nodes, distributed unscented information filter (DUIF), local
unscented information filter (LUIF), weighted average consensus algorithm
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Table 1  The comparison of algorithm performance
i FIEAT &AL W% fliv RMSE
INf1E (s)  RMSE #{H (m) B (cm/s)
DUIF 1.3702 1.5870 7.8884
it DUIF 1.3859 0.1633 0.2871
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