»"E}MI%H\W‘H% SN O A8 B 1L
el A ELECTRONIC MEASUREMENT TECHNOLOGY 2025 4F 6 H
DOI:10. 19651/j. enki. emt. 2417678

L

EF#FHB#EI1EE EKF 89 PMSM 5 #8122 &1 38

oo g

LRE ®HS&

it

1Z

TEE RKA

(FTMRFRALARFER KM 550025)

W OE: BN D LA fE AR ) R G AE I % G WA O A B AR E Y d g BRI B K R R Eh s
PEREFE FR 35 AN B T 0T 45 [A) R0, 48 1) 7 — i i T T A A 0 AR TR R . B R, B G — O R I R R 2
BRI B T — R M BB R (NSMIRL) 8596 3538 1 Lyapunov FRECGIE M H A&, HR R E i — B FRAK K 8% 7] 25
FL AL R I OB L o L A Dk Bl 1D L AR SCHER K T R R R 2 B S (EKP) 45 5 3 1 3T B i A fE e /N T 22
B AR s LT, 7 B AR W], 5 AR e i B ) R A AR L L R NSMRL A #2341 25 76 )5 2l 4 72 v 9
W 21, 73 % SN AR B E BRI D 31 r/min, 31 A EKF J5 d-q fl B8 3 B Sh A T NSMRL 72> 92 % , EKF £ %%
MEAR T Ik s B4 .

SR IR D AL R O S s R R R A R U A 5 U T

FESZES: TM341;TN60O XHkARIRED : A ERRAEZRSENRG: 510.8010

Design of PMSM sliding mode controller based on a new reaching law and EKF

Li Xinwei Ma Jiaqing Chen Changsheng He Zhigin Wu Qinmu

(College of Electrical Engineering, Guizhou University,Guiyang 550025, China)

Abstract: In order to solve the problems that the d-q axis current fluctuates greatly when the traditional sliding mode
reach law control is applied to the vector control system of permanent magnet synchronous motor, a new sliding mode
control strategy based on the reaching law is proposed. Firstly, a new sliding mode reaching law (NSMRL) algorithm
is designed by combining the general power reaching law and the power function of speed error, and its stability is
proved by Lyapunov function. Secondly, in order to further reduce the current harmonic proportion of permanent
magnet synchronous motor and improve the current pulsation problem, this paper proposes to combine the extended
Kalman filter (EKF) with a new reaching law to obtain the optimal current prediction in the sense of minimum
variance. The simulation results show that compared with the traditional sliding mode control reaching law. the
controller using NSMRL can reduce overshoot by 21.73% during startup and speed drop by 31 r/min after sudden
loading. After the introduction of EKF, the d-q axis current fluctuation is reduced by 92% compared with NSMRL.
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