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Bu tez ¢alismasinda, hiz-algilayicisiz asenkron motorun (ASM’nin) kontrolii i¢in 5. ve 6.
dereceden genisletilmis ASM modellerinin kullanildig1 genisletilmis Kalman filtresi
(GKF) ve dagilimli Kalman filtresi (DKF) algoritmalarina ait giiriilti kovaryans
matrislerinin degerleri, diferansiyel gelisim algoritmas1 (DGA) temelli ¢evrimdisi
optimizasyon ile belirlenerek, algoritmalarin basarimlar1 benzetim ve gercek-zamanli
deney calismalan ile karsilastirilmaktadir. 5. dereceden modelin kullanildigi GKF ve
DKF algoritmalar ile stator akimlarinin ve rotor akilarmin stator duran eksen takimi
bilesenleri ile birlikte rotor hizi kestirimleri yapilmaktadir. 6. dereceden modelin
kullanildigt GKF ve DKF algoritmalar1 ile 5. dereceden modelin kullanildigi
algoritmalardan elde edilen kestirimlere ek olarak yiik momenti kestirimi es zamanl
olarak gerceklestirilmektedir. Boylece, literatlirdeki mevcut ¢alismalardan farkli olarak,
bu tez caligmasinda hem GKF hem de DKF algoritmalart optimize edilerek
basarimlariin adil olarak karsilastirilmasi yapilmaktadir. Ayrica, stator akimlarinin ve
rotor akilariin stator duran eksen takimi bilesenleri, rotor hizi, yiik momenti ve rotor
direncinin es-zamanli kestirimleri i¢in 7. dereceden genisletilmis ASM modelinin
kullanildigt DKF algoritmast hem benzetim hem de gergek zamanli olarak

gerceklestirilerek literatiire tanitilmaktadir.
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In this thesis, the elements of the covariance matrices associated with the extended
Kalman filter (EKF) and the unscented Kalman filter (UKF) algorithms utilizing 5" and
6" order extended Induction motor (IM) models are determined by the differential
evolution algorithm (DEA) based off-line optimization for speed sensorless control of IM
and performances of the algorithms are compared by the simulation and real-time based
experiments. Stator stationary axis components of the stator currents and rotor fluxes
together with the rotor angular speed are estimated by the EKF and UKF algorithms using
the 5™ order IM model. In addition to these estimated states and parameter via the EKF
and the UKF including the 5" order IM model, The EKF and UKF algorithms using the
6" order IM model perform the on-line estimation of the load torque. Thus, differently
from the current studies in the literature, via optimizing both the EKFs and the UKFs
algorithms, their performances are compare in a fair way in this thesis. Moreover, for the
on-line estimations of stator stationary axis components of the stator currents and rotor
fluxes, the rotor angular speed, load torque, and rotor resistance, an UKF algorithm with
the utilization of the 7" order extended IM model is implemented in simulation and real

time experiments and is introduced to the literature.
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