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Abstract: The rotor-flux-oriented vector control for the permanent magnet synchronous motor (PMSM) requires accu-
rate information of rotor position and speed as the feedback control signal to achieve the fast speed change in a wide range
and the rejection in load disturbances. To deal with the characteristics of multivariable, nonlinearity and high-coupling
in the mathematical model of PMSM, we develop a high-gain observer based on the nonlinear transformed observability
canonical forms (NTOCF-HGO), and use it as the algorithm kernel to estimate the rotor position and speed. By using
differential geometry theory to analyze the nonlinear local observability and global observability of the rotor-flux oriented
model, we confirm the necessity of employing the nonlinear observer kernel in estimating the local and global states. In
the comparison with another nonlinear observer kernel, the simulation results confirm the realization of the proposed non-
linear observer kernel in estimating the quadrature current, direct-axis current and the rotor speed. All these work provide
potential support, from the theoretical and the algorithmic aspects, for the practical applications of this nonlinear observer
kernel to PMSM sensorless vector control for realizing the stable start-up, state-estimation and the cross-convergence of
the algorithm for position estimation.
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