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ABSTRACT: For the position sensorless control of Permanent

magnet linear synchronous motor(PMLSM) direct drive system,

it is necessary to estimate the information of speed and position
online. Due to the nonlinear of direct drive system, a novel
states estimation approach—unscented Kalman filter(UKF) is
applied in the nonlinear states estimation for the sensorless
control of PMLSM. The UKF utilize a deterministic sampling
approach to calculate mean and covariance term. The nonlinear
transformations called the unscented transformation is applied
to propagate the means and covariances of states, and the errors
caused by linearization of extended Kalman filter(EKF) is
eliminated. Furthermore, the Cholesky decomposition is used,
rendering the state covariance with position semi-definiteness.
The effectiveness of the proposed estimator is confirmed by the
digital simulations results and experimental results.

KEY WORDS: nonlinear filter; unscented Kalman filter;
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Fig. 1 PMLSM position sensorless drive block diagram
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