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Self-tuning Distributed Fusion Estimation for Systems With Unknown Model

Parameters and Fading Measurement Rates
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Abstract This paper is concerned with the information fusion estimation problem for multi-sensor linear discrete-time
stochastic systems with unknown model parameters and fading measurement rates. When the model parameters and
fading measurement rates are unknown, a distributed weighted fusion identifier for the unknown model parameters is
presented based on the recursive extend least squares (RELS) algorithm and weighted fusion estimation algorithm. Both
the mathematical expectations and variances of random variables which describe the phenomena of fading measurements
are identified by using the correlation functions. The corresponding self-tuning distributed fusion state filtering algorithm
is obtained by substituting the identified model parameters, the mathematical expectations and variances into the optimal
distributed fusion state filter. The convergence of the proposed algorithms is proven by using a dynamic error system

analysis (DESA) method. A simulation example shows the effectiveness of the proposed algorithms.
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