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Abstract

In order to realize the efficient and stable operation of dual three-phase permanent magnet syn-
chronous motor (DTP-PMSM) without position sensor technology in full-speed domain, an im-
proved DTP-PMSM full-speed domain composite control strategy is proposed. In response to the
different characteristics of motors in different speed domains, the high-frequency square wave
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injection method is first used to estimate the rotor position in the zero low speed domain. Secondly,
the sliding mode observer method is used to estimate the rotor position in the medium-high speed
domain, and an improved particle swarm algorithm is used to automatically seek the optimization
of the parameters of PI controller of the phase-locked-loop in the sliding mode observer, so as to
realize the system parameter adaption to improve the performance of the DTP-PMSM under the
dynamic application scenarios. Finally, an improved differential evolutionary (DE) algorithm is
used to optimize the weight coefficients in the transition speed domain to realize the reasonable
switching of the two rotor position observation methods. The results show that the compound con-
trol strategy can realize the stable operation of DTP-PMSM in the full-speed domain, and has good
rotor position estimation and speed tracking performance.
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Figure 1. Diagram of sensorless composite control strategy for DTP-PMSM in full speed domain
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Figure 2. Diagram of high frequency square wave injection
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Figure 3. Process diagram for rotor position signals
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Figure 4. Diagram of improved DE algorithm
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