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Abstract: A simultaneous input and state estimation algorithm is proposed for linear stochastic direct feed-through sys-
tems, where the unknown input affects both state and measurement equations. First, by using a specific input model where
the input is described as a Gaussian distribution with finite covariance, a new filtering formulation is derived to simultane-
ously obtain the input and state estimation based on the property of the conditional Gaussian distribution. Moreover, it is
proved that the proposed algorithm is equivalent to the existing recursive three-step filtering algorithm when the variance
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shown that the application of this filter has a wider application range than the existing result.
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Fig. 1 State estimation error by RTSF algorithm
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