931 B 4 M
2014 4E 4 H

= HERES KA
Control Theory & Applications

Vol. 31 No. 4
Apr. 2014

DOI: 10.7641/CTA.2014.30902

S EAH E R R ARENEE

PIUIETT, gRABIE, okE

TR {5 B T RE2ERE, Wi Bl 310023)

WE: e A HNE R AL IR S hilin) . i =ik AR RS AT 15 7 0% pR S (Barrier Lyapunov
functions), FF2% 24 HIas B v, 35807 2R G 7L 2% P UIAHES & 0T BUC IS HO e v, S J7vkxt b
S AT P ST LUoRME2, 2% S LIST AL B S RANE e e T Al . T SEB R GRSV IX (8] _E5e iR S
ZETE, HATTS RGTIRZE N I B A L R R F IR 0 T P, REMIAE IS AT R R P SERRAS 20 5R. R H IRIEA 024 3 57
AR PRI 5 e 4 PRI 2 S Bk, RIS BLFA A R A G H TR A R h & &, TR R T
UEFTHE s ik A R

FKBEIR: WS s 1AREE S il ZI00IRE; S BRI

FESES: TP273 XHRFRINED: A

Constrained iterative learning control of a class of

non-parametric uncertain systems

SUN Ming—xuanT, ZHANG Wei-bo, YAN Qiu-zhen
(College of Information Engineering, Zhejiang University of Technology, Hangzhou Zhejiang 310023, China)

Abstract: A Barrier-Lyapunov-function-based state-constrained iterative learning control is presented for a class of non-
parametric uncertain systems. The suggested Barrier Lyapunov function (BLF) is a quadratic fraction, which is simple in
form in comparison with the existing nonlinear ones. Through Lyapunov synthesis, the learning controller design is carried
out. The nonparametric uncertainty of system dynamics are tackled through the robust treatment and learning mechanism.
It is shown that the system state can track the reference trajectory over the entire time interval as iteration increases, while
the quadratic tracking error, as a measure of the constraint, is enforced to stay in the pre-specified range. The constrained
system state is in turn achieved. The performances of partially and fully saturated learning algorithms are characterized,
respectively. The proposed learning control scheme is helpful for the effective protection of equipment in the closed-loop
system, due to the employment of the Barrier Lyapunov function. Numerical results are presented to demonstrate the

effectiveness of the learning control scheme.
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