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Design of Reduced-Order Predictive State Observer and Predietive Controller for Discrete
Systems with Time-Delay

Tang Gong-You
(Department of Computer Scrence  Ocean Umversity of OmgDao  QingDuo  266003)

Abstract: Structure of reduced-order pradictive state observer and design of predictive controller for discrete systems with
control time-delay is studied. A reduced -order state predictive observer is design, and it is applied to optimal state feedback
control for discrete systems with control time-delay. Using this state predictive observer, the time-delay term of the closed-loop
system can be transferred to the oulside of the system’s closed-locp. Thercfore, the optimal control law may be designed
according to design methods of systems without time-delay. At the same time, the performance of the system is analyzed in
frequency domain and time domain resscctively. Computing formulz of performance index obtained shows this predictive
controller is suboptimal with respect to quadratic performance indexes.

Key words: discrete time-delay systems: predictive control; reduced-order state obscrver; optimal control; state variable

feedback
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