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Adaptive inverse control for levitation system of
bearingless induction motors based on nonlinear filters
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Abstract: The adaptive inverse decoupling control based on nonlinear adaptive filter for levitation system of bearingless
induction motor (BIM) is investigated. Nonlinear adaptive filters are used to build the model and the inverse model of
the system. Based on the inverse model, the adaptive inverse controller which is cascaded in front of levitation system
is designed by using the improved least mean square (LMS) algorithm to adjust the weighting factors online. Compared
with the traditional control method, the flux information is not needed to be transferred with the torque control system.
As a result, the mutual restriction between torque windings and levitation windings is avoided. Finally, we demonstrate
the effectiveness of our proposed method with simulations. This method realizes not only the establishment of the system
model and the inverse model, but also the decoupling control of levitation forces of two degrees of freedom.
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Fig. 1 Nonlinear adaptive filter with LMS algorithm
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Fig. 2 Nonlinear adaptive filter with LMS algorithm

TeHh 7R 5 WL L VR0 2 5 T 300 L2845 5
HEBIUT) AR AL X R IEAS AT TG (10, (H 2 7]
DR 2 FE R 138 S B (B, 459348 52 11
BN, AL 138 S 28R AR 2R Mt 5 1)
SRIE=HE— M, XM S48 S S ARITRL.

I ZRIE I SR R IR T X R 15
S SR ELAT A ) () Bh AS IR L, T LY AR AR S
BN IR, DRI SCAS S 4 0 SR A3, T At
GBS, R HHE 3 (a) B, BT
ARt 2 X0 N U LA TSR 5 A A —
FE 10 D 22 4 & 25 4, 1 1 3(b) T, b Py (2),
Pro(2), Por(2), Pas(2)10FEAATEDG 22 S HIVIZ50T 1
S AR A AR (S B R B R AL [ R SR AR
100002 N\ H S, ok G RS 284 (y i L A7 Sy R 21
I N, S SRS (A N 5 TR (et
LIS 203 4 300 R 5 g 28 PO A, 5 28 1 44:400
WK, IR — 52 (RS FEER, 459 B S 00 B

2 /
S | g }—49
.

SEIR i

(a) W RUBERITERL

(b) WU AU S R
3 B
Fig. 3 Offline inverse modeling
ST AR S AR B RGP & R
il 2%, FC A B A5 A B R R — B, an 4R,
Ch (2), CA’12(Z)7 CA’21(2’), 622(2)4Jﬁi§4/|\/)ﬁ/52%§ =kl
WG T FIAUE S H, 1 ETF R G H &R
P B BTAEAE, LABE IR H A WTAG R B H IR
WRZEE T B I [ 9k . A B RO 4 145 €
By NI 42550 G 100 it 2 228 B S 4o 4% o DB D
aIBUE.

EFBEER

K 4 FIENIEE g A
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Fig. 5 Adaptive inverse control for levitation control system of bearingless induction motors
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