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(A Nonlinear Speed Control of a Permanent Magnet Synchronous Motor Using a
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Abstract

A nonlinear speed control of a PMSM using a sequential parameter auto-tuning algorithm for servo
equipments is presented. The nonlinear control scheme gives an undesirable output performance under the
mismatch of the system parameters and load conditions. Recently, to improve the performance, an adaptive
linearization scheme, a sliding mode control scheme, and an observer-based technique have been reported.
Although a good performance can be obtained, the performance is not satisfactory any more under specific
conditions such as a large inertia variation, a fast speed transient, or an increased sampling time. The
simultaneous estimation of principal parameters giving a direct influence on speed dynamics is generally not
simple. To overcome this problem, a sequential parameter auto-tuning algorithm at start-up is proposed, where
dominant parameters are estimated in a prescribed regular sequence based on the method that one parameter is
estimated during each interval. The proposed scheme is implemented on a PMSM using DSP TMS320C31 and
the effectiveness is verified through simulations and experiments.
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