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Since the conventional dynamic model of the interior permanent magnet synchronous motor (IPMSM)
Is nonlinear, it leads to difficulties in the development of position-sensorless IPMSM drives. In this thesis, a
new linear dynamic model of IPMSM is proposed based on an extended flux concept which is newly
introduced as a state variable in place of the conventional flux of the permanent magnet. The extended flux as
well as the rotor speed are then estimated by an adaptive full-order observer. Owing to the linearity of the new
model, stability analysis of the proposed system and feedback gain design of the observer become simple and
straight forward. Additionally, a decoupling vector control for the IPMSM is developed and integrated with the
adaptive observer to eliminate the model redundancy and reduce the controller complexity. The parametric
approach is adopted in the analysis of stability and tracking performance of the adaptive observer by
transforming the estimation system onto the estimated flux reference frame to be a single-input-single-output
system whose stability can be analyzed using the Routh-Hurwitz criterion. Simulation and experimental results
are given to show the validity of the proposed sensorless control system.
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