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Robust Kalman Filtering for Uncertain
Discrete Time-delay Systems with
Missing Measurement
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Abstract The robust Kalman filtering problem is investigated
in this paper for linear uncertain stochastic systems with state
delay, observation delay, and missing measurement. For robust
performance, stochastic parameter perturbations are considered
in the system matrix. The missing measurement can be de-
scribed by a Bernoulli distributed random variable and its prob-
ability is assumed to be known. Based on the minimum mean
square error (MMSE) estimation principle, a new filter design
method is proposed by using the projection theory. The dimen-
sion of the designed filter is the same as the original systems.
Compared with conventional state augmentation, the presented
approach greatly lessens the computational demand when the
delay is large. A simulation example is given to illustrate the
effectiveness of the proposed approach.

Key words Robust Kalman filtering, uncertain discrete time-
delay system, missing measurement, recursive projection formula
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