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Semi-Incremental Motor-Parameter-Free Predictive Current Control
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Abstract: To enhance the parameter robustness of deadbeat predictive control in surface-mounted permanent magnet
synchronous motors, a semi-incremental motor parameter-free predictive control strategy was proposed. First, a g-
axis incremental predictive model was established to address the sensitivity of traditional predictive control strategy to
motor parameters. By analyzing the different characteristics of the d-axis and g-axis predictive models, this model
effectively eliminated the influence of flux parameters on the control performance. Next, considering the measure-
ment errors inherent in direct current(DC)bus voltage sensors, a normalized voltage associated solely with the
switching states of the three-phase inverter was obtained. On this basis, per-unit processing was applied to the DC-
bus voltage to refine the predictive current models for the d- and g-axes. Finally, current- and voltage-adjustment
factors that characterize lumped disturbances were incorporated into the improved d-axis and g-axis prediction
models, yielding a motor-parameter-free current prediction model. The current-adjustment factors incorporate cur-
rent-dependent lumped disturbances, such as magnetic saturation and thermal-resistance effects, whereas the volt-
age-adjustment factors encompass lumped disturbances associated with the DC-bus voltage, including inverter
nonlinearity and magnetic saturation. To update the voltage and current-adjustment factors in the model in real time, a

least squares method with a forgetting factor was adopted for online parameter identification. By dynamically adjust-
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ing the weight of the forgetting factor, the adopted method effectively balances the response speed of the system to

new data with its ability to suppress noise, thereby improving the multiparameter robustness of the motor. Experi-

mental comparisons are conducted among the proposed control method, deadbeat predictive current control, and

ultralocal model-based predictive current control strategy. The results reveal that the proposed strategy exhibits the

greatest robustness against mismatches in inductance and DC-bus voltage parameters.

Keywords : surface-mounted permanent magnet synchronous motor (SPMSM) ; motor parameter-free ; least

squares; robustness
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rents during motor flux mismatch
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