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Bu tez galismasinda, Asenkron motorlarin (ASM’lerin) 5. dereceden dogrusal olmayan dinamik
modeli ve model parametreleri dSPACE firmasina ait DS1104 kontrol6r karti ile gergek-
zamanlh olarak dogrulanmistir. Daha sonra, ASM'lerin hiz kontroll igin gift girisli-genisletilmis
kalman filtresi (CG-GKF) tabanl hiz-algilayicisiz dogrudan moment kontrol (DMK) sistemi
tasarlanmis ve benzetimlerle dogrulanmistir. Hizalgilayicisiz DMK igin stator direnci, rotor
direnci ve viskoz slrtiinme terimini de igeren yik momenti ile ilgili belirsizliklere ilave olarak,
cikis olarak da olgllen stator akimlari, stator akilari ve rotor agisal hizi bu tez calismasinda
gelistirilen CG-GKF ile es-zamanli olarak kestirilmistir. Onerilen CG-GKF tabanli hiz-algilayicisiz
DMK sisteminin basarimi, yiiksek ve sifir hiz araliginda hiz referansi, yiilk momenti, stator
direnci ve rotor direncinin basamak ve/veya dogrusal degisimleri ile test edilmistir. Son
olarak, olclilen stator gerilimleri ve akimlari kullanilarak; stator akimlarini, rotor akilarini, rotor
acisal hizini, yik momentini ve rotor ve stator direnclerinin eg-zamanl kestirimini iceren CG-
GKF algoritmasi deneysel olarak gercek-zamanda gergeklesmis ve rotor agisal hizi, yik
momenti, rotor direnci ve stator direncinin ani degisimleri olusturulmus zorlayici senaryolar
altinda test edilmistir. Bu tez kapsaminda sunulan tim sonuglar oldukga tatmin edicidir. Bu
yonleriyle, literatlirde bilinen ilk calismadir.
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In this thesis, a fifth order nonlinear dynamic model and model parameters of induction
motors (IMs) are verified in real-time experiments by using DS1104 controller board of

dSPACE Inc. Later, for an angular velocity control of IMs, a Bi Input-extended Kalman filter
(BI-EKF) based speed-sensorless direct torque control (DTC) system is design and confirmed
in simulations. For the speed-sensorless DTC, the stator currents which are measured as



output, the stator fluxes, and the rotor angular velocity in addition to the uncertainties in the
stator resistance, the rotor resistance, and load torque including viscous friction term are
simultaneously estimated by the BI-EKF algorithm developed in this thesis. The performance
of the proposed BI-EKF based DTC system is experienced with the step and/or linear
variations of the velocity reference, the load torque, the stator resistance, and the rotor
resistance in the range of high and zero speed. Finally, by using the measured stator
currents and voltages, the BI-EKF algorithm including the simultaneous estimations of the
stator currents, the rotor fluxes, the rotor angular velocity, the load torque, and the rotor
and stator resistances are experimentally implemented in real-time and tested under the
challenging scenarios generated by the instantaneous variations in the velocity, the load
torque, the stator resistance, and the rotor resistance in the wide speed range. All results
presented in the scope of this thesis are quite satisfying. From these points of view, it is first
known study in the literature.



