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Tracking robustness of model-reference inverse linear quadratic
(MR-ILQ) optimal current-control for permanent magnet

synchronous motor
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Abstract: The tracking robustness of the system reflects the peak value of the output error. By defining it with the 1-
infinity norm and linear matrix inequalities(LMlIs), we propose a method for evaluating the tracking performance of a MR-
ILQ(model-reference inverse linear quadratic) optimal current-control system. An interior permanent magnet synchronous
motor is employed to simulate the optimal current-control with step or sinusoidal inputs, as well as the speed control. The
results demonstrate that the system can achieve the exact tracking of current and the accurate speed control by rational
parameter choices. The results also show the strong robustness against parameter variations and load disturbances.
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Fig. 2 Estimating of tracking robustness of MR-ILQ optimal

current control based on LMI
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Fig. 3 Tracking robustness of MR-ILQ optimal current
control when iy is a step signal
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Fig. 4 Tracking robustness of MR-ILQ optimal current
control when i is a sinusoidal signal with
offset 1 A
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