$33K F2H TMRFFROARHFIRO Vol. 33 No. 2
2021 # 3 A Journal of Changzhou University(Natural Science Edition) Mar. 2021

doi:10. 3969/j. issn. 2095-0411. 2021. 02. 006

BEFHEMILFER PMSM it &Y
B AR 251 1T

RN, A, w8, SR, LR

MR ML BB Sl e » VL8 M 213164)

FEEE < B0 UL % v A7 7 1 1A U R R P AR AR T AR g U TE B8R ERPE S U145 oR K L) 55 U0 d T R AR
A BB T — AR R, A L RRAR A R e BRI S A Y D)4 R B R L OB I R R R
TP T R PR AR AR Z Z M B & . J38h . [ 0 B 25 4 5 5 B AL I PR O, Ry U iz
B AT ARE L, 7E I 25 0 2 AR R R AR E MR SRR L B TR TR A R 3N R T A Y
gk » A B PR B AR $2 U 7 A B R B R AR AR RO R, W TR L T ARSI as R R,
B S5 R AOUL 0 88 0 1R BE v SRR /DN TE KR TR 2 AL R 98 TR R I UL AR AR AR R
KRR KL R AL AL T RIOLIN s X TR T e R RO AR

FE %S TM 341;TM 351 XEKFRERD A XEHS:2095-0411(2021)02-0043-09

Design of Improved Sliding Mode Observer for PMSM
with Fuzzy Boundary Layer
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(School of Mechanical Engineering and Rail Transit, Changzhou University, Changzhou 213164 ,China)

Abstract: Aiming at the inherent buffeting problem in the observer, hyperbolic tangent function with
variable slope is selected as the switching function to weaken the chattering of the switching surface,
and a fuzzy controller is designed to dynamically adjust the slopes of the switching function according
to size of system buffeting for changing the thickness of the boundary layer, which well balances the
contradiction between the buffeting and the steady-state error. Furthermore, a fixed sliding mode gain
is easy to cause large buffeting at low speed and inaccurate estimation of position and speed at high

speed. Under the condition that the observer satisfies Lyapunov stability, the sliding mode gain based
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on the adaptive adjustment of rotor angular speed is designed,using PLL technology to extract the ro-
tor position and speed information improves the estimation accuracy and weakens the computational
noise. The simulation and experimental results show that the improved sliding mode observer has high
estimation accuracy and small buffeting, and the observation effect is still good in the wide speed
range of the PMSM control system.

Key words: permanent magnet synchronous motor; sliding mode observer; hyperbolic tangent func-

tion; fuzzy boundary layer
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Fig.1 Structural block diagram of traditional sliding mode observer
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