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Abstract

In this paper, the chaotic behavior of a permanent magnet synchronous motor (PMSM) with non-
uniformity-air-gap is analyzed. Based on Pontryagin minimum principle, an optimal controller is
developed to stabilize the chaotic system. Otherwise, an adaptive controller is designed by such
PMSM system with multi unknown parameters according to Lyapunov stability theory and an
adaptive regulating law of unknown parameters estimation is given to estimate the parameters
values. Finally, numerical simulation based on MATLAB show that the effectiveness of our method.
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Figure 1. PMSM bifurcation diagram
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Figure 2. State phase diagram when the PHM is in a chaotic state
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Figure 3. Optimal control state variable graph
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Figure 4. Control amount chart of optimal control
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Figure 6. Optimal control parameter error plot
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