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Abstract This paper presents a suboptimal error-tracking iterative learning control (ILC) scheme to solve the trajectory-
tracking problem for a class of nonparametric systems with uncertain input gains in the presence of arbitrary initial
states. The ILC controller is developed by integrating ILC with suboptimal control. Firstly, a desired error trajectory is
constructed according to the given method, and then Sontag formula is employed for the control design of nominal system,
while robust control and learning control are synthetically applied to deal with nonparametric uncertainties. While the
closed-loop system operates, as iteration number increases, the controller can render system error to perfectly follow its
desired error trajectory over the entire time interval, by which, the system state can precisely track its reference signal in
the pre-specified part of above-mentioned interval. Numerical simulations demonstrate that our suboptimal error-track
ILC scheme improves convergence performance in comparison with conventional solutions.
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P R G0 2 ISR B R R

[ts, T],i=1,---,n
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T, = Tok
Bop = —0.12a + a7 ), + 12cos(t) + (14
0.01z7 ; 4 0.005z3 ;) uk

Hobrfr

{ T = Tok (40)

jl‘g)k = —0.11132’]C + uy,

B H AR RGNS (214, 204" REESHF
T x1a(t), xaa(t)]t = [cos(mt), —msin(wt)]*. RS
WIEN 21(0) = 1.2 4 0.1, 25(0) = —0.1 + 0.027.
XEL ) Ry B0 51 ZRIPRENLEL.

FR RO SCPTHE 0 07 R A6 38 T BB R 2= L.
Wty = 05, T = 25 Mty <t < T K,
ejp(t) =0,e5,(t) =0, 0 <t <ts I, ef () =
Ao +a1 g t+ag 1 t? +az pt> +aq yt* +as i, t°, e3 1 (t) =
i x(t), 2o, agr = e1,£(0), a1,k = €24(0), az =0,
[as ks aap,as )t =T 7w, M w = [—aor — a1 xts —
as 1 t3, —ay p, — 2a9 yts, —2a) 7,

-1

ts oty B
I'=| 3t 48 5t4
6ts  12t2 203

B Qi = 3(:17%@ + x%,k)a Gmi = 0.8, ’@5‘]&%, BA
O A W 1 RV 2. SR B A (22) HEAT R
B BHEN e =2,u=10,71 =5,7% = 0.1,0 =
50,p = 50,e = 0.0025,¢ = 30,t5 = 0.5,T = 2.5,
KNIV, = %Si + eik’ Sk = cre1x + eay. KL 30
e, TEERME 1~ K 8 Fras. K1 MK 2 k&
5 30 UAEAUHIRI RGORASHTE O, K 3 & 4 1%
UOEACIH IR R ZE 15 O, AR I 2, HE W
5 FE 6, B 7 525 30 YRS A s il A,
8 WL ilel & |y (¢)] BHIEARIR BRI I,
Hdr g, = maxe[o,7] sk (t)]. MNE 1~ K& 4 8] LLE
th, 20t 208 2 UGEAR, RGCIRSTEX A [t5, T] EK
MENERZ 5 5. KIS K8 6 nTLLEH, REtiwxE
FEREAENVIX 8] [0, T) R A BR 0 BE R ZE Bk

AT RFEGEE DL, SR SCHR [22] RaR K S
APEHIFERAT T H. L

Up = — 1Sk — U g + Upp — Opsat <S—k> (41)
€

Hor,

(w0 = satq (Ui k—1) + Y15
Upy = gﬁsa‘c (%’“) (lerzak — 55—
dnal + fr) (42)
Oy, = satg(vy)

(V) = Sat@(”?éq) + '72|Sk‘7vi1 =0

3L (42) Y, fo = 3+ | — 0.1way + 2 |, + 12c0s(t))|
For | fio + Afi] W5, 0 = 50, HRZHk U O
[FHT. 225 30 UGEMG, [s,(t)] BEEARREAR L
DUILIE 8 Pk L ile2. X LLIE] 8 Lk ilel 1
ile2, W LAE h, HESR AR Z IR ER 7 ) B Ak H A
BRI SIOE L .

X Xy gy

0 0.5 1 1.5 2 25
t

1 MIIWEPL 21 4

Fig.1 1 and its desired trajectory x1,4

2 o MILIEHINIE 25 4

Fig.2 2 and its desired trajectory 24
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