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Bu tezde, dogrusal matris esitsizlikleri kullanilarak literatiirde mevcut Luenberger
gozlemleyicisi ile tezde olusturulan tiirevsel gozlemleyici tasarimlari verilmistir.
Literatiirde = tanimlayici(descriptor) — sistemler icin  mevcut  Oransal-Tiirevsel
gdzlemleyicinin dogrusal matris esitsizlikleri ile tasarimimin miimkiin olmadigi, bunun
yerine ¢iftdogrusal matris esitsizliklerinin kullanilmas1 gerektigi gosterilmistir. Matris
esitsizlikleri ile verilen Luenberger, tiirevsel ve Oransal-Tiirevsel gozlemleyici
modellerinden  kestirim performansmi iyilestirmek amaciyla goézlemleyicinin
olusturdugu ¢ikis isareti modellerden ¢ikarilmistir. Olusan yeni oransal, tiirevsel ve
Oransal-Tiirevsel gozlemleyici modelleri icin tasarim yontemleri sunulmustur. Bu
gbozlemleyicilerden yeni Oransal-Tirevsel gozlemleyici n. dereceden Oransal-Tiirevsel
gozlemleyici olarak kullandig1 ¢ikisin tiirevi i¢in genellestirilmistir. Bu gozlemleyicide
tirevin  derecesinin  arttirilmasinin  gozlemleyici  performansini  arttirabildigi
gosterilmistir. Ornek sistem olarak bir ¢eyrek tasit siispansiyon sistemi ele alinmustir.
Gozlemleyiciler bu sistem i¢in karsilagtirilmistr ve gozlemleyicilerin  giiriilti

performansi incelenmistir
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In this thesis, the Luenberger observer and the derivative observer, which is generated
in this thesis, are given via linear matrix inequalities. It is shown that, the Proportional-
Derivative observer given for descriptor systems can’t be designed via linear matrix
inequalities, but instead that is necessary to use bilinear matrix inequalities. In order to
improve estimation performance, the constructed output signal of the observer is
omitted from the model for the Luenberger, derivative and Proportional-Derivative
observer. Design methods have been presented for the new proportional, derivative and
Proportional-Derivative observer models. The new Proportional-Derivative observer
from these observers, is generalized as the nth Proportional-Derivative observer for the
derivatives of the output. It has been shown that increasing the number of derivatives in
this observer can increase the performance of the observer. A quarter car suspension
system is considered as an example system. Observers were compared for this system

and the noise performance of the observers was examined.
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