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Iterative learning control for a class of nonlinear time-varying system

LI Xiang-yang®

(College of Automation Science and Technology, South China University of Technology, Guangzhou Guangdong 510640, China)

Abstract: To a class of uncertain nonlinear time-varying systems with arbitrary initial states, we apply the method
of rectifying desired trajectory to transform the problem of arbitrary initial states into the problem of varying desired
trajectories with zero initial error. The computational procedures for obtaining the transition trajectories for the varying
desired trajectories are presented. Then, a new iterative learning control (ILC) algorithm is developed for determining the
varying desired trajectory, in which higher order derivatives of the desired trajectory is incorporated to handle the variations
of the desired trajectory. A stable sliding-surface of tracking errors is designed to deal with the time-varying nonlinear
uncertainty of the controlled system. The corresponding theorems are given in this paper and are proved in details by using
the Lyapunov-like method. Simulation results validate the effectiveness of the proposed algorithm in which there is no
need of the model structure information of the controlled system, thus extending the application scope of the adaptive ILC
algorithm.
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2 [AlEiEIA (Problem statement)
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(k) = 2a(t, k), £ € [0,T],
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Ty (t k) = 2, (L, k),
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control law design)
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T f (e, 2) 8 F WV (e, 1) 5L BVt k) Bk
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wi 2(t, j — 18, Al 4 AT
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4 i EAFT(Simulation study)
F 8 AR N AR S AR RGN IEAR A ST Has
Ty = a9, t€[0,T],
{ o = f(t,x) + b(t,z)u(t). 0
B R GES0)H f (¢, ) 2 A 30 B A, H 2
SERIFI AR S HE AN, AN L LS &, A
AERH BNV 2 2 501 AR A SR H 1)
S RO (¢, 2 ) T 2 R A 70 B
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ro(t) = —2msin(27t), (51)
r3(t) = —47? cos(2mt),
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5 N H 531 4%

1092 =l
(10 0 0 0 ]
01 0 0 0
P=100 T2 T3 1T} |,
0 0 27% 3T2 4T3
00 2 6Tp 12T%]
1t ¢ !
M= 101 2t 3t 4t
00 2 6t1 12¢2

B 1 bt z) A, IF&b(t,x) = 1.

K SE BRI S0, WU B 1R 2% R Hleo = 3,
¢ = 3Ry = 1, RBUG G = 10, % 2 Wi fig =

IER20MK 5 45 K& 14,

B2 b(t,x) R0, (HATRIE AL THbo (¢, ) = 1.

PiEHb(t,2) =1+ 0.5sint + 0.323.
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Fig. 1 Case 1: r1, 21 and x1 at 20 iterations
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Fig. 2 Case 1: ra, 29 and zq at 20 iterations
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Fig. 3 Case 1: control input u at 20 iterations
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Fig. 4 Case 1: Ji(k) and Ja2 (k)
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Fig. 5 Case 2: r1, 21 and z; at 20 iterations
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Fig. 6 Case 2: r2, 29 and x5 at 20 iterations
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Fig. 7 Case 2: control input u at 20 iterations
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5 458 (Conclusion)

R AR WA R I (RIE AR S 430 ) j, AR SC
T I R RS 1 E 2 2 PR IE B R AR 1R
S, SEATBHIARE ) LA O ZAR 22 1 A T S s
) J. FEUCEEAE PR T IE G SR AR AN AN E
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3 IEARSE SIH5 512 BAT B SE I PV L, A3
N H K Lyapunov J5 1545 T VEAIIERH, 17 H45 B3R 01
AT SRR,
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