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Abstract

This paper is concerned with the observer-based efficient model predictive control (EMPC) prob-
lem for a class of Markovian jump systems (M]Ss) subject to polytopic parameter uncertainties
and hard constraints on states and inputs. Considering the difficulty of obtaining the system state
in the practice, the aim of the proposed problem is to design the estimate state-based controller in
the framework of EMPC so as to obtain a good balance among the computation burden, the initial
feasible region and the control performance. By means of the Lyapunov-like function approach,
the introduction of free weighting matrices and inequality techniques, the non-convexity problem
caused by couplings between variables is solved. Subsequently, by using the “min-max” strategy,
some mode-dependent optimizations are established to facilitate the formation of EMPC algorithm,
where the feedback gain and the observer gain are designed off-line and the perturbation is cal-
culated by solving an online optimization dependent of the mode. Furthermore, sufficient condi-
tions are presented to rigidly guarantee the feasibility of the proposed EMPC algorithm and the
mean-square stability of the underlying M]Ss. Finally, an illustrative example is used to demon-
strate the validity of the proposed methods.
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Table 2. Parameters of the macroeconomic system
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Figure 1. Comparison of the feasible region
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Table 3. System resulting data of standard experiment
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