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Abstract: Due to the magnetic saturation effect, there is a difference between the apparent inductance and
incremental inductance of a permanent magnet synchronous motor (PMSM), resulting in a deviation in the description
of the motor model. With the consideration of the influence of magnetic saturation effect, a new PMSM model is
established in this paper by introducing apparent inductance and incremental inductance, and the model parameters are
further identified by the particle swarm optimization (PSO) algorithm. To solve the problem that the PSO algorithm is
easy to fall into local optimum and its convergence speed is slow, an adaptive particle swarm optimization (APSO)
algorithm combined with reverse learning is proposed. To overcome the influence of inverter nonlinearity on the
identification results, the error voltage caused by inverter nonlinearity is taken as a new parameter to be identified, and
it is identified online. Experimental results verified the accuracy of the APSO algorithm when it was used in identifying
the d- and g-axis apparent inductance, d- and g-axis incremental inductance, permanent magnet flux linkage and
inverter nonlinearity error voltage of PMSM.

Keywords: Permanent magnet synchronous motor (PMSM); apparent inductance; incremental inductance;
parameter identification; particle swarm optimization (PSO) algorithm
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