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Fig. 1 Typical application scenarios of the motor

drive system
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rejection control
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Fig. 5 Speed outer-loop control structure based on predictive control
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Fig. 7 Feedback linearization control structure based on wavelet neural network and nonlinear disturbance observer
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Fig. 8 PMSM anti-interference intelligent control structure
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Fig. 12 Sensorless control of PMSM based on model reference adaptive control structure
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Fig. 13 Sensorless control of PMSM with high-frequency signal injection based on phase-locked loop
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Review of Control Methods for Permanent Magnetic Synchronous

Motors in New Launching Modes

CHEN Guiming, XU Lingliang”, CHA Zhengzhong, WANG Baocheng
(Rocket Force University of Engineering, Xi’ an 710025, China)

ABSTRACT: Against the backdrop of rapid advancements in military technology, new missile launch

modes impose higher demands on drive system performance. Permanent magnetic synchronous motors

(PMSMs) are widely employed in novel launch systems owing to their high power density, efficiency,

and excellent dynamic response characteristics, with their control strategies directly influencing the overall



2026 4F: WREERT, 45 8L o Oy Sk g ) A m AL i 7 TR 2k 55

performance and reliability of the system. To address the differential requirements for motor control perfor-
mance under various launch scenarios, this study provided a systematic review of PMSM control methods
from four perspectives: speed outer—loop, current inner—loop, integrated single loop control speed—current,
and sensorless control. In the realm of speed loop control, methods such as active disturbance rejection,
sliding mode variable structure, and model predictive controls were analyzed, highlighting their significant
advantages in enhancing disturbance rejection capability and dynamic response. For current inner—loop con-
trol, methods including hysteresis, feedback linearization, model-free, and machine learning—based con-
trols were reviewed, revealing varying trade—offs between control accuracy and implementation complexity.
In terms of integrated speed—current control, the application potential of passivity—based, model predictive,
and backstepping controls in simplifying control structures and improving dynamic performance was dis—
cussed. For sensorless control, a comparative analysis of fundamental wave model-based and high—frequen-
cy signal injection methods was conducted, demonstrating their suitability across different speed ranges. Fi-
nally, the advantages, disadvantages, and applicable scenarios of different control methods were summa-
rized, and future development trends in PMSM control technology were explored.

KEYWORDS: permanent magnetic synchronous motor; speed control; current control; integrated con-

trol; sensorless control
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