FE33EFHSH
2016 4E 5 B

=4 2 5 8 R
Control Theory & Applications

Vol. 33 No. 5
May 2016

DOI: 10.7641/CTA.2016.50738

fan 2 FRIB #F JE 2Pk R AL oD H il 38 et

BB, BACHL, WS, S

(1. WHIEE T K% WIS B Ehiss20E, WL FiM 310018; 2. WIVTRH 2kt BEMEZR, BT il 310023)

I 40255 H Bouc-WeniB i i H! SZ IR AE 2o M RV T OS5 #8825 01 T Bouc-Wen B &Y 51k
FAS B E VA, SRS BT T X RR AL AS Lyapunov BR $i(barrier Lyapunov function, BLF), fR1lE 7 BLFA F&, M i &
T A2 BRI A, BRI ROBIE TSI A %5 T B T ORI 1R RS AR R I BLAE1S R Suf 2 R AE
BEE TE P, (R A 7 3B i A0 2R e i HE S2 BRI A J7 T B s i), 385 1 4G B, 0 RSBt 25 SR B 1 45 7
VLRI ATE.

XK H#18): IR¥; Bouc-Wen 2 ; iy Hi 57 R ; FE A5 Lyapunov K #(BLF); b

FE 5SS TP273 SCHEFRIRES: A

Backstepping control of
output-constrained nonlinear systems with hysteresis
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Abstract: A backstepping controller is proposed for a class of output-constrained nonlinear system with hysteresis de-
scribed by Bouc-Wen model. First, the property of Bouc-Wen mode is discussed and the upper bound is derived. Then
the symmetric barrier Lyapunov function (BLF) is proposed to ensure the boundedness and achieve the output-constrained
conditions. Finally, the backstepping controller is proposed to eliminate oscillation and overshoot caused by hysteresis. Fur-
thermore, it constrains the output of system in set range. This controller solves the influence of hysteresis and constrained
output simultaneously. Moreover, the controller can improve the control precision. The simulation and experimental results
prove that this control method is practicable.
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Hysteresis nonlinear system)
TR B RIAT S AR L R G4 M A
KPR,

1O, EHFSHITL (M) ﬂ?

v(t)

BHZL(H)

K1 IRHHERLE RS
Fig. 1 Hysteresis nonlinear system
B HAR 7R RE AR IRAT 4% 038 T 4 1,
MFERWENNES RGE, v(t) NIBFFHIN, u(t) IR
i S RGN, y(t) NS R G
BARGHRAT:
& = fi(@:) + 9i(Z:)isa,

i=1,2,---,n—1,
T = fulTh) + gn(Tn)u, (D
Yy =2,
u= H(v),

et fio foy 91y g RGBS, 21, -+, 2,
REAGIRE, EXZ = [y 20 - ;] My ZY
Wy| < key, VE >0, ke, NIEEL

1 RS IRATLLE R y (6) 20U /N
Z W, RS RIER S, RN, IR AFHI 2 B A EHE
W2 SRR AR, 3E— D380 T ¥ S5 T AR

BRI a5 T I 0] ¢ R 57 B8,
SR 7.
B2 Wifig(z), i=1,2- K"K

BT SUE, BAT IEH g M SRR R g (24), 0
< g; <lg:i(xi)| < Gi(Ti).
IRVTHH Bouc-Wenti kR~ i F:
h=Api = B0 B[D" =0 |h", @)
u(t) = dyw(t) — h(t), G
o v(t) NIERRIN, w(t) NIEFHH, Ay NIKE
JIRIE RG24, B, v RIB T RE R S35, d, =
1.6, Ay = 1.1, 3=0.2,v= —0.1,n = 2; Ho(t) =
e 01 gin iy, HBouc-Went& B4 [ % A\ Fan 1 BH 28 20 &
27,
0.5
0.4
0.3
02f
0.1
0.0
_0'1 =
ozl

,03 1 1 1 1 1 1 1 1
=0.8 0.6 04 -02 0.0 02 04 06 08 1.0

v(?)
2 Bouc-Wen W RIR IR R

Fig. 2 Hysteresis characteristics of Bouc-Wen model
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