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Full- and Reduced-order Observer Design for Systems With Both

the Unknown Inputs and Measurement Disturbances

WU Yang' ZHANG Jian-Cheng’

Abstract The present paper is concerned with the full-order and reduced-order observer designs for uncertain sys-
tems with unknown inputs and measurement disturbances. Firstly, the structure and existence conditions of the full-
order observer are given by the undetermined coefficient method. This condition is completely given by the system
matrices of the original system and is easy to test. For the reduced-order observer, in order to eliminate the influ-
ence of measurement disturbances, a new measurement output construction method is proposed in which the newly
constructed measurement output no longer contains disturbance signals. In addition, the consistency of the exist-
ence conditions between the full-order and the reduced-order observers is proved. That is, the observer matching
condition and strong detectable condition that the full-order observer needs to satisfy can be maintained in the new
system to be discussed in the reduced-order observer design. Therefore, under the existence condition of the full-or-
der observer, we can also design a corresponding reduced-order observer. Finally, a numerical example is given to
verify the effectiveness of the proposed method.
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