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Abstract: In response to the requirements of high output efficiency, high reliability and low cost for the robot
electric joint control system of new energy vehicles, as well as the shortcomings of existing control technologies,
this paper conducts research on the permanent magnet synchronous reluctance motor control system and proposes
some improvement methods. A MTPA control strategy based on linear interpolation lookup table method was
designed, which took into account the characteristics of permanent magnet synchronous reluctance motor and the
computational cost of the system. In response to the disadvantage of large real-time computation of MTPA; In
response to the high-frequency chattering problem of traditional sliding mode observers, a smooth and continuous

sigmoid function was adopted instead of the symbol switching function, and a phase-locked loop system
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was designed to replace the traditional arctangent function method, weakening the influence of sliding mode
chattering on rotor position estimation and improving observation accuracy. Considering the difficulty of
observing the rotor position of traditional sliding mode observers at zero low speed, a three-stage starting
strategy was adopted to achieve control of the motor at zero low speed. Simulation and experiments have shown
that the electronic control strategy designed in this paper enables the motor to have good load capacity, steady-
state performance and dynamic performance, verifying the superiority of the permanent magnet synchronous
reluctance motor control strategy studied in this paper and the rationality of the software and hardware design
of the motor control system.

Keywords: robot electric joint control system; permanent magnet synchronous reluctance motor; MTPA; sensorless

control; SMO
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