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Sampled-data iterative learning control for nonlinear system
with time-delay

YAO Zhong-shu, YANG Cheng-wu
(School of Power, Nanjing University of Science & Technology, Jiangsu Nanjing 210094, China)

Abstract: A sampled-data iterative learning controller is proposed for a class of nonlinear continuous-time systems with

time-delay. The learning algorithm is constructed without any differentiation of the output error, and given a sufficient condition

for convergence. Without initial error and disturbances, zero error between the plant output and the desired output can be shown

at each sampling instant. If initial errors or disturbances exist, output error is uniform bounded. Simulation results demonstrate

the effectiveness of the proposed algorithm.
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1 5|5 (Introduction)
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2 9] A9 #3R (Problem formulation)
ZEMT B ANBEIELERS
(1) = flx(0)) + Bl (2), ) (2 - 7o),
(1)
yilt) = glx(2),1). (2)
Hep k AERREG 2, (0) € u(2) € =7,y (1)
€ A HAREREEE BB A RS m
B, [0,T], 08 0o B2H, v = joh + &, h FEHE
FAM.0< € < h,jo h—H B, BBE /5" = [0,T] >



http://www.cqvip.com

460 = M

E20%

" B:E"x [0, T] = =", g: =" x [0, T]— =", f,
BXT t rBORLSE, R g X TaF e BI04, f, g, BER
AHEHE .

WEIREIRIFBRFERE N N RALF - N
= T, FBEmZ: = jh,0<j < N, EHBARTH
REFEFAE B4, TEW AR KA S 2 18], 75 il
AR—HE
u(t) = u(jh), t € [jhjh + h),0<j< N - 1.

(3).

ERMEHRE XM — S ENHBEE D y,(2),
FHRAZHEA u, () FEBY L~ o B, ZEEX
FEAAE (e = jh) WK 5, (¢) 0] HEHDER b5 3 S50
Hoya()  BHIEA u, (1) BETEREIRE.

TR FEIRZE, X RGBT TR .

Al X—8HEWHBRBBEE y,(2), fFEME
—HIBREA u () FB TR

2q(t) = flag(t),t) + B(xy(t), ) uylt - 7o),
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3 FELFR(Main results)
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w(t) = w(t - 7o), g.(t) = glx(t),1),
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4 AR (Simulation study)
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sin x3(t) 1+ cos x;(e)7[ x1(2)
(t) = [ ][ ]+
-2 -5¢ -3 -2t x2(t)
4cos x,(t) wy(t)
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BT A
() {0, t < 0.15,
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Fig. 1 Curve of iterative tracking error
(without initial error and disturbances)
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Fig. 3 Curve of iterative tracking error
(without initial error and disturbances)

5 &5 (Conclusions)
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