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Kalman Fuser with Multi-layer Fusion Structure for Descriptor Systems
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Abstract
position, it is transformed into two reduced order coupled subsystems.

For the linear discrete stochastic descriptor system with multisensors, by using the singular value decom-
By the modern time series analysis method,
based on the autoregressive moving average (ARMA) innovation model, and white noise estimation theory, a distributed
steady-state Kalman fuser with a three-layer fusion structure is presented, which consists of two weighted fusers and two
composite fusers. The first layer gives the state fusers of subsystems which realize a decoupled fusion of components for
each subsystem. The second layer gives the transformed state fuser which realizes a decoupled fusion between two subsys-
tems. The third layer gives the original state fuser. It can handle the fused filtering, smoothing, and prediction problems
in a unified framework. In order to compute the optimal weights, the formulas of computing the cross-covariances among
local estimation errors are presented. It is proved that its accuracy is higher than that of each local estimator. A Monte

Carlo simulation example shows its effectiveness.
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Table 1  Comparison of theoretical traces of local and

fused filtering error variance matrices

tr P;(0) tr P»(0) tr P3(0) tr P§(0)

1.56305 5.84240 5.50793 1.24423

K2 R S R 2 22 R 18 R B A LA
Table 2 Comparison of theoretical traces of local and

fused smoothing error variance matrices

tr Py (1) tr Pa(1) tr P3(1) tr Py (1)

1.35815 5.23570 4.93719 0.99667

3 R TR A5 ZE U ZE B IV 8 ) B A b A
Table 3  Comparison of theoretical traces of local and

fused prediction error variance matrices

tr Pr(—1) tr Po(—1) tr P3(—1) tr Py(—1)

7.41599 8.08441 8.88867 6.89889
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