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Abstract: In this paper, the controller design method based on the controlled Lagrangians (CL) is applied to control a
high-order, strong coupled, nonlinear permanent magnet synchronous motor (PMSM). The CL is constructed by using the
desired controlled energy, and the conservative force of the velocity term is introduced into the generalized force to obtain
the matching condition of the original equations and the controlled equations. By solving the partial differential equations
in the matching condition, we develop a nonlinear smooth feedback control law which ensures the global asymptotic
stability of position and velocity simultaneously. Finally, the LaSalle invariance theorem is used to prove the stability. The
simulation results show the effectiveness of the control law.
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