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Abstract - This paper presents an application of the extended Kalman filter (EKF) to the simul-
taneous on-line estimation of the rotor flux components and electrical parameters of a vector
controlled induction motor. A time-discrete reduced order mode! structure is deduced and pres-
ents a simple and reduced state equation and a scalar output equation. This, combined with the
use of the rotor reference frame, offers many advantages for real-time identification, compared
with full order models, because it reduces the computational cost of the EKF,
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Summary - A different strategy is proposed for discretization of a reduced order state space model structure
of the induction motor with a scalar output equation instead of a matrix one, which results as follows:
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This state-space time-discrete model in the rotor reference frame with the EKF algorithm is used for iden-
tification of the state vector, based on measured rotor speed and dq components of stator voltages and cur-
rents. The state vector x is composed by the following states: rotor flux dg components and electrical param-
eters of the induction motor which are scaled as follows:
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Simulation tests with start-up transients and steady state operation showed that, on the one hand, the rotor
parameters have a good convergence behavior and, on the other, the stator parameters require a longer tran-
sient, A series of initial square pulses in the motor speed reference is proposed to improve the speed and the
asymptotic behavior of the stator parameters mainly the stator resistance. The robustness of the algorithm
initialization and convergence performance is presented. The rotor reference frame is very useful since the
signals’ frequency bandwith is lower than in the stator reference frame and therefore, the sampling period
can be made longer. This, together with the reduced order model, allows cutting down on the computation-
al effort, which is one main drawback of the EKF. The sampling frequency can be as low as | kHz while in
the stator reference frame it is usually in the range of 5 to 10 kHz. A diagonal process noise covariance
matrix, weighted by exponential functions, is used to raise the speed of convergence of the state estimates
when the algorithm starts, by improving the filter dynamics by means of high values of the covariance
matrix diagonal elements. These values decrease exponentially with time to the steady state values to guar-
antee filter stability and parameters tracking. This covariance matrix has the following form:

R (k)=diag[le—8 le—8 g(k) g (k) gi(k) g, (k)]
g123(k) =1e—8X (exp(—08k7,) +0.01) and g, (k)= 1le—7X (exp(~08kT,) +0.01}

Simulation and experimental studies presented in this paper highlight the improvements brought by this new
approach based on an extended Kalman filtering technique under real operation conditions,
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