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Design of a Delayed State Feedback Controller for Position Control System

Jin-Gil Park, Ju-Yoon Chung, Jae-Sik Park

Abstract

For the state feedback controller which measures only partial state variables, a state observer can be
used to give the estimates of unmeasurable states. In this paper, the delayed state feedback method
instead of the state observer for designing a tracking controller of electro-hydraulic control system is
presented. The controller design is based on augmenting the original system by one additional integral
and proportional element which compensates for the effect of the integral control and on feeding back the
measurable state variables and their delayed values. The performance of the proposed position control
system is compared with that of the full state feedback control syste. And then robustness against

unmeasurable constant disturbance and parameter variations during operations is also checked.
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Fig. 2.1 Electro-hydraulic Position Control System.
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Fig. 2.3 Block Diagram of the Plant.
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Fig. 4.1 Delayed State Feedback Control System.
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Fig. 5.1 Step Response of the Delayed State Feedback Control System.
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Fig. 5.3 Response to the Set-point Change of the Delayed State Feedback Control System.
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Fig. 5.4 Full State Feedback Control System.
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Fig. 5.6 Response to the Set-point Change of the Full State Feedback System.
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Fig. 5.7 Response for the Step Disturbance (d =+0.3,t = 1.0 sec) after Settling for the Reference Input.
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Fig. 5.8 Response for the Step Disturbance (d = +0.3, t = 0.0 sec) Added with Step Input.
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Fig. 5.9 Response for the Parameter Change (AJm = +0.0012)_
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