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Abstract: In the drive system for a permanent magnet synchronous motor (PMSM) used in electric vehicles,
optimization strategies such as maximum torque per ampere (MTPA) are often applied to optimize the motor’s
operating efficiency. However, the optimization methods based on offline data look-up table and motor parameter
identification are difficult to cope with the challenges of motor parameter saturation and permanent magnet temperature
change at the same time. In this paper, a method of synchronous compensation of electromagnetic torque and optimal
current angle based on data-driven model is proposed. First, a response surface model of flux linkage is established
based on the multi-temperature offline data, and a wide-temperature torque model of the motor is obtained by
combining the online status information with the offline model through the least square identification of flux linkage
error parameters. Then, the electromagnetic torque compensation and online current angle optimization are realized
based on this model. Finally, experimental results show that under the premise that the response speed of the proposed
method is not inferior to that of the lookup table method, the novel method allows the PMSM to obtain better
electromagnetic torque accuracy and torque per ampere over the wide temperature range.

Keywords: Permanent magnet synchronous motor (PMSM); parameter identification; maximum torque per
ampere; data-driven model; electromagnetic torque compensation
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