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Abstract – This paper presents a new method of simultaneous estimation of speed and rotor resistance of an induction 

motor, from a sensorless vector control system. The simultaneous estimation of the speed, rotor flux and of rotor 

resistance is done by using an adaptive estimator, called the COS observer. To ensure the persistent excitation condition, 

in the vector control system, over the rotor flux reference, we overlay a sine wave signal of low frequency and amplitude. 

The new method of simultaneous estimation of the speed, rotor flux and of the rotor resistance, is validated through 

simulation. 

Keywords — induction motors; observers; sensorless vector control systems; rotor resistance adaptation; parameter 

estimation. 

 

REFERENCES 

[1] H. Kubota, K. Matsuse, “DSP-Based Speed Adaptive Flux Observer of Induction Motor”,IEEE Tans. Industry Applications, vol. 29, no. 2, 

pp.344-348, 1993. 
[2] H. Kubota, K. Matsuse, “Speed Sensorless Field-Oriented Control of Induction Motor with Rotor Resistance Adaptation”,IEEE Tans. 

Industry Applications, vol.30, no. 5, pp.1219-1224, 1994. 

[3] P.J. Costa Branco, R.M. Stephan, “A Simple Adaptive Scheme for Indirect Field Orientation of an Induction Motor”, Proc. of EPE, Firenze, 
Italy, pp.208-213, 1991. 

[4] M. Summer, G.M. Asher, “The Experimental Investigation of Multi- Parameter Identification Methods for Cage Induction Motors”, Proc. of 

EPE, Firenze, Italy, pp.389-394, 1991. 
[5] T. Pana, Y. Hori, “Simultaneous Speed Estimation and Rotor Resistance Identification for Sensorless Induction Motor Drives”, Proc.of 

IPEC,Yokohama, Japan, pp. 316-321, 1995. 

[6] O. Stoicuta, T. Pana, “Speed and rotor flux observer for sensorless induction motor drives”, Proc. of AQTR, Cluj-Napoca, Romania, pp.68-
73, 2012. 

[7] A. Kelemen, M. Imecs, Field-oriented AC Electrical Drives, Romania Academy Publishing House, Bucharest, 1989. 
[8] T. Pana, O. Stoicuta, The stability of vectororial control systems with induction motors, Mediamira Publishing House, Cluj-Napoca,2016. 

[9] O. Stoicuta, T. Pana, R. Molnar, “Simultaneous Estimation of Speed and Rotor Resistance in the Sensorless Vector Control Systems with 

Induction Motors, based on Extended Gopinath Observer”, Acta Electrotechica, vol.57, no.3-4, pp. 427-432, 2016. 
[10] T. Pana, O. Stoicuta, “Controllers Tuning for the Speed Vector Control of Induction Motor Drive Systems”, Proc. of AQTR, Cluj-Napoca, 

Romania, pp.1-6, 2010. 

[11] J. Holtz, “Pulsewidth Modulation for Electronic Power Conversion”, Proc.of IEEE, vol.82, no.8, pp.1194-1214, 1994. 


