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Abstract: This paper concerns the linear quadratic Gaussian (LQG) problem for a class of discrete-time nonhomoge-
neous Markovian jump linear systems (MJLSs) in the presence of process and observation noises. In such nonhomogeneous
MIJLSs, the mode transition probability matrix (MTPM) varies randomly instead of being time-invariant. Assuming that
the stochastic variation of MTPM is governed by a high level Markov chain, we propose an MJLS model with two-level
Markov chains to describe the concerned characteristics. Firstly, a mode-MTPM based optimal filter is developed to es-
timate system states where the filter gain can be obtained from the coupled Riccati equations. Furthermore, we prove in
details the validity of separation principle for such MJLSs. On this basis, we design the optimal output feedback controller
by applying the dynamic programming method. Finally a numerical example is given to show the effectiveness of the

developed theoretical results.
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