F£30F% HFZH H 31 % % & Vol. 30, No. 2
2004 4 3 A ACTA AUTOMATICA SINICA Mar. , 2004

£ F N IEE R i R
LU SR

x|l x %K E
(ML AKFTVERNBERAEBXRESRSLEE HiM  310027)

(HURKE=BRERASEEMEHR M 310027)
(E-mail. sliu@iipc. zju. edu. cn)

i E HMEFERINARFERERE FHDAEBERRES R .5 EXEMERHEAK,
BRET—FEELIREIBERNEE. ZBERAEZNFINTABEDNEE LR AHER
AR MR ETEREARRIEFE LSS W SUE. Wt ot F 8, 8K ERFE T BEB/NR
BENELRESRERENER. BHiL, HERBELE ZF KX LUAT 8% #8922 2 45 R A
RATLIEER S0 R T 1558 15 X &0 8952 S G5 R U X — 1 E Bl A I8k A

XA ERFEIERERERG /DBEIL S 1%
FESES TP273

Robust Iterative Learning Control Using Wavelet Approximation
for Nonlinear Plants

[.LIU Shan WU Tie-Jun

( National Laboratory of Industrial Control Technology, Zhejiang University, Hangzhou 310027)
(Institute of Intelligent Systems and Decision Making , Zhejiang University, Hangzhou 310027)

(E-mail.: sliu@iipe. zju. edu, cn)

Abstract A robust iterative learning control (ILC) algorithm based on wavelet approxi-
mation and variable structure control is presented for a class of unknown nonlinear uncer-
tain systems with exogenous disturbance. The algorithm parameterizes the plant nonlin-
earities by using wavelet approximation whose coefficients are iteratively adjusted by
learning. The sliding variable structure control strategy with dead zone is applied to ensure
the robust convergence. The convergence analysis shows that errors between the actual
and the optimal wavelet coefficients are monotonically decreasing with iterations, So this
scheme can partially overcome the limitation of conventional ILC scheme that the result

for a given trajectory has no use for other trajectories.
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Fig.1 The output errors vs iterations

0. 020

0.015 ¢
0. 010 ba---mmmmom s L e oo

o.GGSTNMMNfJ . ”M\ j
" o M(W\Mp\w/ | !

—0.015 |
—0.020° ~ - , : . 5
0

(t)

K 2 RAREFBIOKEITHIRE B IRE

Fig.2 The output errors in 1Cth iteration



276 H 3] 11 F i 30 &
. 04 —

.03 |
02}

01t 4
~ f
Ny 0l ,
b

—o.01] ﬁAH
—0.02;

—0. 03! I
—0. 04

PC‘JGG

A 3 BREHHEP R E

Fig.3 The output errors for new desired jectory

AN HFENDHRANESERRE . AT/ PREBENAREL T —HBEENFE D&
WAL ZEEAR/DRKELDFERESEL, BEEHENFESRSHERE T X, R
EHRAERFINTEEIERESR - AEGRANARNBRESHRARIERENE
ST, B I, 27 ) 4 B934 ] S RO S B S U AT SR A R FE B R B B AT R BT R
AE, AU EEBRIARRKHESR. TESRER T BENH U

References

1 Moore K L.. Iterative learning control-—an expository overview. Applied and Computational Controls, Signal Pro-
cessing and Circutts, 1998, 1(2)., 151~214

2 Xul] X, Qu Z. Robust iterative learning control for a class of nonlinear systems. Automatica, 1998, 34(8). 983~
988

3 Chu C K. An Introduction to Wavelets, New York: Academic Press, 1992

4 Slotine ] J, Li W. Applied Nonlinear Control. Englewood Cliffs;: Prentice-Hall, 1991

X} W 2002 FFHUARFRBEMB=SIEBRT LT @ LFN. ANHTRFERRIALTRR
IR Bho. Bt A m A E el F 2 6 R EAE Tk P rIMH.
(LIU Shan Received his Ph. D, degree from Zhejiang University in 2002. He is currently an Assistant

Researcher in Institute of Intelligent Systems and Decision Making, Zhejiang University. His research inter-
ests include intelligent control, learning control and their applications in industry. )

ST 1988 F TFHITKLHS T AT L TEME20. BT AEEBEESRRTE
TPk B BLAERI. AIRTEARRATEER FLREER BRISRAAEEHISRREAAEER

FRARFP RN HE.
(WU Tie-Jun Received his Ph, D. degree from Zhejiang University in 1988, He is currently a Profes-

sor and the director of Institute of Intelligent Systems and Decision Making, Zhejiang University, His re-
search interests include intelligent control of large systems, nonlinear control, and control and decision of

hybrid systems and their applications in complex systems. )



