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Recursive Filtering Algorithm for State and Unknown Disturbance of Linear Discrete Systems
XU Yingju*, WANG Na*", HUA Yu*
(a. College of Automation;b. Shandong Key Laboratory of Industrial Control Technology, Qingdao University,
Qingdao 266071, China)

Abstract: The problem of simultaneous estimation of unknown disturbances and states for linear discrete —time systems with
unknown disturbances, missing measurements and correlated noises is studied. The process of missing measurement is simulated
by a random sequence subordinated to Bernoulli distribution. Kronecker delta function is used to describe the correlation between
process noise and measurement noise. According to the estimation criterion of linear unbiased minimum variance, a recursive filter is
designed, which can estimate the unknown disturbances and the state of the linear system simultaneously. The estimation error
covariance is minimized by Lagrange multiplier method and with matrix diagonal theory to deduce the unknown gain matrix in the
filter. Numerical simulation is conducted to verify the effectiveness of the filtering oalgorithm.
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