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Abstract: According to the speed and flux estimation of induction motor in high-performance field-oriented
vector control, a strong tracking filter (STF) method for speed and flux joint estimation with parameter tracking was
proposed. Considering time-varying parameters and model uncertainties of induction motor, the particle swarm
iterative learning dynamic optimization algorithm was used to realize online parameters tracking of induction motor,
and the modified STF algorithm was used to realize speed and flux joint estimation of induction motor. Simulation
results show that STF algorithm with parameter tracking can effectively estimate the speed and rotor flux of
induction motor accurately. STF algorithm with parameter tracking is better than extended Kalman filter (EKF) on
the estimating accuracy, tracking speed and stability, and it can quickly track jumping state, especially in the low-
speed, and the state estimating accuracy and robustness against model uncertainties are improved effectively.

Key words: induction motor; state estimation; parameter tracking; particle swarm optimization (PSO) ; strong
tracking filter(STF)
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Fig.5 Simulation results of speed estimation at all-speeds
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Fig.8 Results of speed estimation with speed step
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