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Bu tez calismasinda, Asenkron motorlarin (ASM’lerin) hiz-algilayicisiz kontroli igin 6lgilen
stator faz gerilimleri ve akimlarini kullanarak, stator akim bilesenleri, rotor akisi bilesenleri,
hiz ve yik momentini kestiren genigletiimis Kalman filtresindeki (GKF'deki) modelleme
hatalarini temsil eden sistem kovaryans matrisi ve 6lgme hatalarini temsil eden 6lcme
kovaryans matrisi elemanlari, gergel-degerli genetik algoritma (GDGA) ile optimize edilmistir.
Bilindigi gibi, herhangi bir GKF algoritmasinin basarimi, sistem ve 6lgme guriltiisi kovaryans
matrisi elemanlarinin  dogru secilmesine baglidir. Bircok gercek-zamanli uygulamada,
kovaryans matrisleri deneme-yanilma ydntemi ile bulunmaktadir. Bu yaklasim hem zaman
alici bir stireg icermekte hem de matris elemanlari denemeyanilma yéntemiyle bulundugu igin
kullanigh olmamaktadir. ASM’lerin durum kestirimine yonelik literatlirdeki mevcut optimize
edilmis GKF tabanl galismalardan farkl olarak bu tez galismasinda daha yiiksek dereceden
(6. dereceden) genigletilmis ASM modelini kullanan GKF algoritmasi optimize edilmistir.
Bdylece, literatiirdeki mevcut optimize edilmis GKF tabanl calismalardan daha fazla sayida
optimize edilmis durum ve parametre kestirimi gerceklestirilmistir. Onerilen ydntemin etkinligi
hem benzetimlerle hem de gergek-zamanli uygulamalarla dogrulanmistir. Bu yonleriyle,
literattrde bilinen ilk calismadir.
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In this thesis, for the speed-sensorless control of induction motors (IMs), the elements of the
system and the measurement covariance matrices representing modeling errors and
measurement errors, respectively, in the extended Kalman filter (EKF) algorithm, which
includes the simultaneous estimations of stator currents, rotor fluxes, rotor angular velocity,
and load torque by using the measured stator currents and voltages, are optimized by real-
valued genetic algorithm (GA). As it is well-known, the performance of any EKF algorithm
depends on correct choice of the covariance matrix elements of the system and
measurement noise. In many realtime applications, the elements of the covariance matrices
are found by the trial and error method. This method includes time-consuming process, and
also it is not useful since the elements of the covariance matrices are determined by a trial
and error method. Differently from the optimized EKF based studies existing in the literature
associated with IM state estimations, the EKF algorithm using 6th order extended IM model
is optimized in this thesis; thus, comparing with the optimized EKF based studies in the
literature, more optimized state and parameter estimations are achieved. The effectiveness
of the proposed method in this thesis is verified by simulations and realtime experiments.
From these points of view, it is first known study in the literature.



