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Interval Observer Design for Switched Discrete-Time
Systems Composed of Unstable Subsystems

SHI Huaitao ,HOU Maxiao ,TONG Shenghao ,ZHAO Jinbao

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract ; The design of interval observer for the discrete-time switched system are researched in
this paper, to realize the state estimation of the discrete-time switched system with all unstable
subsystems, and solve the state monitoring of complex systems such as motorized spindles. By
constructing a class of decreasing Lyapunov function, the exponential stability condition of the
error system is given by the dwell time method. In the simulation results, the state of all subsystems
is unstable. After the switching strategy is adopted,the state of discrete-time switched system with
all unstable subsystems is stable. The interval observer can still estimate the state of the discrete-
time switched system under the influence of unknown disturbance. The proposed method for
estimating the state of the discrete-time switched system provides a basis for future research on the
state monitoring of complex systems such as motorized spindles.
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