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New Rotor Flux Sliding Mode Observer for Permanent Magnet Synchronous Motor
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Abstract: In order to solve the problem of signal chattering and phase lag existing in traditional back EMF
SMO of PMSM, a new fourth-order SMO of rotor flux with stator current and rotor flux as state variables was
proposed. Firstly, the fourth-order state equation was constructed with stator current and rotor flux as state
variables, and the stator current observation error was selected as the sliding surface to construct the rotor flux SMO.
Secondly, a new PLL was designed to further estimate the rotor position and speed, avoiding the inaccurate position
estimation caused by the introduction of anti tangent function and differential operation. Experiment results verify
the advantages of new SMO in position estimation accuracy and chattering suppression.
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Fig.1  Structure diagram of new rotor flux sliding mode observer
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Fig.2 Chattering signal transfer path of

rotor flux sliding mode observer
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Fig.3  Structure diagram of PLL based on rotor flux signal
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