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Modeling and control for nonlinear systems with hysteresis
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Abstract: This paper introduces the research achievement of nonlinear systems with hysteresis, which is a non-smooth and
multi-valued-mapping nonlinearity . It focuses on the latest approaches of modeling and controller design for systems with hys-
tereis nonlinearity . The comparison and analysis of the two most popular models used in controller design, i.e. Preisach model
and linear models, are presented in order to show their advantages and disadvantages. Then, the inverse-model based compensa-
tion schemes including the dynamical control and the static control are illustrated to compare their features, difference, and the
conditions for applications . Moreover, some other controllers are also briefly described, At last,a discussion on the research in the

future is given.
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Fig. 1 General hysteresis nonlinearity
2 IR #E A (Hysteresis models)
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2.1 Preisach # (Preisach model)
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Fig. 3 Varied boundary
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Fig. 5 Integral boundary

2R 1R R AR (Linear hysteresis models)
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Fig. 6 Linear hysteresis model
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3 R dE £k 45 % (Control schemes of hys-
teresis nonlinearity)
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3.1 1732 ¥ X (Dynamical control schemes of
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Fig. 10 Control scheme of G.Tao and G. Webb
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3.2 #¥a7A%32 %4 % (Static control schemes of hystere-
sis systems)
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Fig. 11 Compensation scheme of Ping Ge
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T H 2 MEERGHIN 7w, —
% 2% PR o 425 R0 4% R B 57 AR M AR TR A s g L -2
AESCER [ 1]9 , Hwang % 9145 F44H [F] B #4245
NN\, NN, (B 13) 4y 5 37 3R #F b T3R8
R RG4S G 5 T xR S R AT 8
. NEIS F RN, 2R RREX ——B B 2
— BT , AR BHRR M E R X R A A LT
RIZ BT IER M BIR (X — S B 28 Jyh-Da Wei Ff
FEAATS)) Bl , Hwang 8977 RALBE M BAFRE # 4%
L HEREET BB B FMES . N EH Rk
& ,Hwang 7 RIMEBEE S T RE—F ABEE
S HMER — 268k 3 (B Hwang 45 #1422 R LR
N BRI B R G AMED, BRI R T
BRI .

—————————————————————

| e |-

To-"ﬁ% >

_____________________

Al 13 Hwang KR AME D R
Fig. 13 Compensation scheme of Hwang
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