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Linear Extended State Observer Based on Finite-time Output Feedback

YANG Ming! DONG Chen' WANG Song-Yan' CHAO Tao!

Abstract To observe unknown disturbance and states in a system rapidly and exactly, a finite-time linear extended state
observer (FT-LESQ) is proposed. The observer is with desired observation performance, simple structure, and is easy to
design. Suppose the states are unmeasurable, the observer design problem is transformed to an output-feedback control
problem of a system with disturbance. To solve the control problem, a linear finite-time output-feedback control method is
presented. An analytic relationship between the controller’s parameter and state vector’s 2-norm of the closed-loop system
is derived. Based on the control method, an FT-LESO is proposed. An analytic relationship between the FT-LESO’s
parameter, observation error’s convergence speed, and steady observation error is obtained. And a sufficient condition
is derived to ensure the observation error is finite-time bounded and can converge to a specified range no slower than
exponential convergence. This sufficient condition provides a theoretical basis for designing an FT-LESO. The FT-LESO
is demonstrated by a numerical simulation. Simulation results are coincident with theoretical analysis. The proposed

FT-LESO is effective.
Key words Linear extended state observer (LESO), finite-time (FT), output feedback, finite-time boundedness, obser-
vation error
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