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Bu tez calismasinda, asenkron motorlarin (ASM’lerin) hiz-algilayicisiz kontrolii igin
yapay zeka tabanli kestirim algoritmalarmin gelistirilmesi ve gergek-zamanl
uygulamalar1 gergeklestirilmistir. Bu amagla, literatiirdeki ASM’lerin hiz-algilayicisiz
kontroliinde kullanilan g¢aligmalar incelenerek, tez calismasi kapsaminda dort farkli
calisma Onerilmistir. ik ¢alismada, hiz-algilayicisiz ASM  kontroliinde kullanilan
modele uyarlamali sistemlerin uyarlama mekanizmasindaki geleneksel PI kontrolor
yerine, kestirim bagarimini arttirmak amaciyla iki adet optimize edilmis bulanik mantik
kontrolér (BMK) tasarimi gergeklestirilmistir. ikinci calismada, cift-girisli genisletilmis
Kalman filtresi (GKF) algoritmasinin tasarimi gerceklestirilmis ve yiiksek bagsariml
kestirimler elde edebilmek amaciyla cift-girisli GKF’ye ait sistem (Q) ve dlgme (R)
giiriiltli kovaryans matrisleri, zaman alict deneme-yanilma yontemi yerine, genetik
algoritma yardimiyla belirlenmistir. Uciincii ¢alismada, sezgisel algoritmalarin ve
maliyet fonksiyonlarmin GKF optimizasyonu iizerindeki etkisi incelenmistir.
Gergeklestirilen dordiincti ¢alismada, ASM’nin ¢alisma kosullarindan etkilenen ama
genellikle sabit olarak kabul edilen GKF’ye ait Q ve R matrisleri tasarlanan BMK’lar

yardimiyla ASM’nin ¢alisma kosullarina gore ¢evrimigi olarak giincellenmistir.
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In this thesis, developments and real-time implementations of artificial intelligent based
algorithms are performed for speed-sensorless control of induction motors (IMs). For
this purpose, studies on speed-sensorless control of IMs are investigated in the
literature, and four different studies are proposed in this thesis. In the first study, instead
of conventional PI controller which is utilized in the adaptation mechanism of model
reference adaptive systems used for speed-sensorless control of IMs, two optimized
fuzzy logic controllers (FLCs) are designed in order to increase the estimation
performance. Secondly, bi-input extended Kalman filter (EKF) algorithm is designed,
and in order to obtain high performance estimations its system (Q) and measurement
(R) noise covariance matrices are optimized by using genetic algorithm instead of time-
consuming trial-and-error method. Thirdly, the effect of heuristic algorithms and fitness
functions on EKF optimization is investigated. In the last fourth study, the elements of
Q and R noise covariance matrices in EKF algorithm, which are affected by operation
conditions of IM but generally kept as constant, are online updated by the designed

FLCs.
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