¥ AL B FE$) 2 W 2023,50(11) W5z 5 | EMCA

B T it PLL gyskx#;[E 5 B4l ASMO
e B A=l

eE?, Row'?, Exs'?, EERY, FHg Y, gHA
(1. BRI KXY AFHEEETHEFRE, G % 710048;
2. HEE A AERHEHERELARTE LT G B 710048)

W OE BRI EHLTCA B R 17 ) R FH 2 G 1 A5 L 38 75 R AR U 0 B, i T I AR B R P
At B L B P S IRV T3 B AR G A IR AE ML S G B 6 8 iR 22 A TR 2, S T A TR 8
S UBE T A 7 VA L 5 A A A P SH g e AR [ A8, G SR P A S R 2 A5 T % el R Bt i
ARG ENR . HUORHE GBI AT S e R B A TP 5 A B R4S , AU L
1E S B e AR AR IR 07 B B A AR NERRAN VT R B S IR RS o 1 LA SR BH T i o A9 Bk B D/
WA EHIR | R0 B R B S R s () R v A7 B R AG 2

KER: kBRESBEY(PMSM) ; EFRPURLRBERE; $ifAI(PLL); LERKSEFIES; BENBE
I ZE (ASMO)

HEISHE. TM341  STERERER: A XEHES: 1673-6540(2023) 11-0065- 09

doi: 10. 12177/ emca. 2023. 126

ASMO Sensorless Control of Permanent Magnet Synchronous Motor
Based on Improved PLL

SUN Xuxia'*, WU Di"*, WANG Ruogi'*, HE Sijun'*, WEI Mingyang"*, CUI Weijie'”
(1. School of Automation and Information Engineering, Xi’ an University of Technology, Xi’an 710048, China;

2. Key Laboratory of Shaanxi Province for Complex System Control and Intelligent Information Processing,

Xi’ an 710048, China)

Abstract: The traditional sliding mode observer method is used to obtain the rotor position in the position sensor
control of the permanent magnet synchronous motor. The accuracy of rotor position estimation is affected by the factors
such as the serious vibration of the sliding mode, the low harmonic interference contained in the estimated reverse
potential and the position error of the conventional phase-locked loop when the motor is reversed. The above problems
are solved by designing an adaptive sliding mode observer and improving the phase-locked loop. Firstly, a non-
singular fast terminal sliding mode surface and an improved exponential approach law are adopted to reduce the sliding
mode vibration. Secondly, the traditional phase-locked loop phase detector is improved and the second-order
generalized integrator is introduced into the loop filter, which not only enables the accurate extraction of rotor position
information when the motor is rotating forward and reversed, but also can filter out the low harmonics in the estimated
reverse potential. The simulation results show that the effectiveness of the designed algorithm in reducing the sliding

mode vibration, decreasing the delay time of position tracking, and improving the accuracy of position observation.
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