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Novel Recursive Filtering for Discrete Linear Systems with Unknown Inputs
HUA Yu*, WANG Na"",ZHAO Keyou"
(a. School of Automation; b. Key Laboratory of Industrial Control Technology,
Qingdao University, Qingdao 266071, China)
Abstract : In the fields of environmental monitoring, navigation control and fault detection, system and measurement equations both
have unknown input due to the environmental impacts, improper selection of model parameters and measurement equipment failures.
This paper studies the problem of estimating the state and the unknown input of the linear system simultaneously when the unknown

input affects the system equation. Without the prior knowledge of the unknown input, when the unknown input coefficient matrix in the
system equation is not of full rank, the classic recursive three-step filter cannot be applied in state estimation. This paper proposes
a novel recursive three - step filter according to the linear minimum variance unbiased estimation criterion, and summarizes the
specific recursive steps. Simulation results show that the novel filter can estimate the state and the unknown input effectively.
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