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wireless sensor networks
ZHOU Yan!2, LI Jian-xun?, WANG Dong-li!

(1. College of Information Engineering, Xiangtan University, Xiangtan Hunan 411105, China;
2. Department of Automation, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The problem of distributed robust estimation fusion is considered for a hierarchical wireless sensor network
(WSN). Based on the theory of robust statistics (RS), a novel anti-outlier (extended) Kalman filter (KF) is presented for
local state estimation in a clustered WSN with correlated measuring noises. In the fusion center (FC), a cross-covariance-
independent track fusion approach — internal ellipsoidal approximation fusion (IEAF) is developed to fuse the local es-
timates, among which the correlations are usually unknown or incomplete. Simulation results illustrate the significance
of the proposed approaches: the presented anti-outlier KF deteriorates in performances much less than the traditional KF
(28.6% VS. 428.6%) in the presence of outlier; the proposed IEAF has higher fusion accuracy than the fusion estimator of

covariance intersection (CI), and doesn’t need any prior knowledge.
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1 5|5 (Introduction)

T 26 A% Ji% 2% W 4% (wireless sensor network, WSN)
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Fig. 1 Framework of robust estimation fusion using

anti-outlier Kalman filters in wireless

sensor network
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Fig. 2 Performance comparison between anti-outlier and

traditional Kalman filter in case of single sensor
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Fig. 3 Sensor node (a square) distribution and target track

(circle) estimation
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