%29 B 11
2012 FF 11 H

EHEERE LA
Control Theory & Applications

Vol. 29 No. 11
Nov. 2012

X E RS 1000—8152(2012)11—1458—07

BB T R — RAR LR R IR EE >
ML, AR, G, ER

3. JERtAC TR LT B TR AR, JEE 100044)

FEE: AR S R T M 4 R G, B T8 A5 M4 AR S EEIR B BRI G EH KA. d i
i H N S R 2 I — AR RS, WS PRI AR ) s I S B St ) L B B R AR D — AR B
I BE BLAA 25 R 72, A6 A L 2y (PR AR 2% 2 4 S S0 R 8h 4 A1, B8 _AiE WA 1 Svde (R e ik, el 3ot 5 3¢
IGUFF IR 25 S WEAR W, AR 2t R Ge A7 7E S I 5 450 25 O I, AR 2% ST 43t BT ATI AR AT LA GRAIE BRER R 72 U
Sk,

YRR AR S JEL M R AT MBS R S BdE R

FESES: TP273 XRRFRIRAD: A

Iterative learning control for a class of nonlinear systems with

measurement dropouts

BU Xu-hui'2, YU Fa-shan'?, HOU Zhong-sheng®, WANG Fu-zhong'
(1. School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo Henan 454000, China;
2. Henan Provincial Open Lab of High School for Control Engineering Key Discipline, Jiaozuo Henan 454000, China;
3. School of Electronics and Information Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: This paper analyzes the stability of the iterative learning control (ILC) applied to a class of nonlinear discrete-
time systems with output measurement data dropouts. It is assumed that an ILC scheme is implemented via a networked
control loop for the nonlinear system and that the packet dropout occurs due to limitations in network communication. The
data dropout is described as a stochastic Bernoulli process with a given probability; on this basis we derive the convergence

condition for the P-type ILC algorithm. The theoretical analysis is supported by the simulation of a numerical example; the

convergence of ILC can be guaranteed when some output measurements are missing.
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2 ] iR (Problem formulation)
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zi(t +1) = f(@x(t)) + b(aw(t))uk(t),
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[ (@1(2)) = f(22(8))] < Relaen(£) — 2()],
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BRig 3 g i s iy (¢), FFAEE
i A () AR 4 ()5 A2
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3 WStk Br(Convergence analysis)
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linear discrete-time system)
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[ f(z1(t)) — fz2(t))|| < kpllzi(t) —22(2)],
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||| R R G L
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ya(t) = g(@a(t)) + D(@a(t))ua(t).

X TMIMOFEZME R 40(12), % & FPAYEAR
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upt1(t) = uk(t) + Lex(t), (13)
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18 ¥ i HH By (4) A7 AF 55 O L g H i 1) B
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5 {iEWF(Simulation study)
e N AR R A
1 k(t+ 1) = sin(zq ,(t)) + 222 5(t) sint,
T (t + 1) = 221 (t) + cos(zok(t))+
[1+ 0.8~ sin(zyx(t))]uk(t),
yi(t) = 0.2sin(xy k() + 0.1zo 1 (t) + uk(t).
(14)
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i+ [ A IR AR o B SR A R SR E. AR S
oh, BB R G T B i e A

ya(t) = sin(mt/100), ¢ € [0, 500].

PiE P KRGV ST BEE R 1(0) = 224(0) = 0,
uo(k) = 0. 5 & RGEATAE PTG O H 2 2%
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26K FH SCHR (20070 1) 1 38 S 428 1) 7 VR R etk &
Ge(1hBEAT I, 0 085 R B IR ER2 R, 4551
KT EE 2RI RS, I S A R R
REACIR, M0 H A 25 B ™ o, R R Ik R 22, AR
J, 75 IR AR ] ) PR RSO, BB T PAY
AR ) P S
uk+1(t) = uk(t) + 0.56k(t).

HEEBHEL MRG0 d(ek () = 1, 4B 5KAE
PR 5 R A R 8 HE RS AR R g =
0.8, |1 — yid(z(t))| = 0.6 < 1, HIRWEL. 15 145
RurEBAE4F R, B34 H T A FEEARREC T 1)
B KEREAIRZE, AR, A7 11 20% 1) I i 24l
TR RGEIRERR ZE AR A] DL S 20, K445
TANFEIEAR KB RS, £t 150054 LA
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Fig. 1 The tracking performance for adaptive control with

20% data dropout
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Fig. 2 The tracking performance for adaptive control with

40% data dropout
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