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AC servo motors have been applied in many industries. A class of the AC servo
motors called permanent magnet synchronous motors (PMSMs) are being used extensively
in most high performance drive systems. The operation of a PMSM requires the rotor
position information. However, the position sensors are very expensive and fragile.
Therefore, many techniques of sensorless control of the PMSMs have been proposed. A
technique based on an Extended Kalman filter (EKF) has been wicaly studied. Althongh the
use of the EKF method gives very promising results, a major drawback in the design of the
EKF is that the covariance matrices need to be suitably selected. These matrices have been
chesen in an ad-hoc manner, usually by trial-and-error procedures.

This thesis proposes the vse of the EKF technique for the estimation of the speed
and position of the rotor of a PMSM. The genetic algorithm (GA) is used in the selection of
the system paremeters. These parameters include the covariance matrices regarding system
roise and measurement noise needed in the EXF algorithm, assuming that the motor
parameters are known. The thesis also investigates the case where the motor parameters
are not known. In this case, the genetic algorithm is used to select both the covariance
matrices of the EKF and the parameter of the motor. The GA-based EFK is implemented on
a DSP (TMS320F243) to control a 2.26 kW PMSM driven by a vector-controlled inverter. The
experimental results illustrate that the GA-based EKF gives a very accurate estimation of

the rotor speed and position.





