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Design of a New Adaptive Sliding Mode Observer for Sensorless Induction
Motor Drive

I kK

(Sang-min Kim - Woo-yong Han - Sung-joong Kim)

Abstract -

This paper proposes a new speed and flux estimation method which has the robustness against the

variation of the electrical parameters of the motor and the superiority in the dynamic characteristics. In the proposed
method, the stator currents and the rotor fluxes are observed on the stationary reference frame using the sliding mode
concept. And the rotor speed is estimated using the current estimation errors and the observed rotor fluxes based on the
Lyapunov stability theory. Also a design method of the observer gain is proposed to minimize the effect of the speed
estimation error on the rotor flux observation. The experimental results are shown to verify that the proposed method
shows the excellent performances under the variations of motor resistance and inductance.
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Table 1 Induction motor ratings and parameters

BAEY 400 [W] Rs 368 [Q]
AR A 120 [V] Rr 24 [Q]
AAAF 35 [A] Ls 4706 [mH]
Z % 2 Lr 4706 [mH)

J 0.007257[kg-m’] Lm 4418 [mH]

27 4 Aol ¢xnZEL Matlab/Simulink ol A ZA3 s}
g1, A48 #de RTW(Real-Time Workshop) #7112
o]&3le cudz WEHAI11] W & RTHReal
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Fig. 6 Speed reversion from 50 to -50 [rad/s] with the
proposed method under the parameter deviations;
(a) real and estimated rotor speeds; (b) real stator
g-axis current; (c) observed stator g-axis current
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