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Sensorless Control of Permanent Magnet Synchronous Motor with Low Carrier Ratio
CHALI Jun
(Wuxi Machinery and Electron Branch , Jiangsu Union Technical Institute ,Wuxi 214028, Jiangsu,China)

Abstract: A sensorless control method for permanent magnet synchronous motor (PMSM) was proposed
under low carrier ratio operation. Firstly, the influence of current loop on the decoupling performance of the
system under the control of traditional PI and complex vector regulator was analyzed, and an improved com-
plex vector regulator was proposed to adjust the current loop of the system, which effectively improved the de-
coupling performance under low carrier ratio operation. Secondly, a full-order state observer in synchronous
rotating coordinate system was designed to effectively observe the rotor position of the motor. The experimen-
tal results verify the effectiveness and feasibility of the proposed control method.
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Fig. 1 Principle block diagram of current regulator
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Fig. 2 Structure block diagram of full-order state

observer design in discrete time domain
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