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Qutput Regulation for a Class of
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Abstract: Output regulation problerns for nonlinear control systems with time delay is discussed, First, diffeomorphic ooor-
dinateion transformation is introduced to ransform this system into the system that consists of a linear system with ime delay and
a nonlinear exosystem. A state integral transformation is then Introduced to transformate this system into the systemn without de-
lay. To discuss the problems of a disturbed linear system (o track a nonlinear system we defined the sofvability of output regula-
tion. 1t is shown that if the exosystemn is solvable and the conditions of exact linearization are satisfied then the ocutpaut regulation

problem for nonlinear systems with time delay is solvable.
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1 5| E (Introduction)

=¥, ELEHENR R L RS IRE
TEZE#E"Y M AFmEED 2a5R RER
el A RED AR SR ER
EEMEETS, W AYREWNARSEEITH—1
FEEE, A AR AN ERER LR,
{HaELR 4 A o 0 F ni [r] BE U BRI MER &2, B 1B 55 R
FEEU-0 ML A, ABMEHERBRA
FELR tEVE , LA BT, BT LABT ST BT R 2R R
RV EA BE AR SUMLPRE L.
2 (@R BRiZ ( Problems statement)

ERRE:
x = flx.w) + glx,wlu(s - 1), (1)
w=s(w), (2)
e = hix,w). (3

Hf s ER"\w ER"u€CR,e € R, f.g,5.h R
R H, A(0) = 0,5(0) =0, %+t < 0,x(1) =
w(t) = 0, RE(DERFEEVHRE, D T 558
REQMHE, RECIRAK(D S RE(2)ZE
iR iRZE .
BHAVRE HKEHQ) -COHNRBEERA
W R ], AR TR R
v =k{x,w. (4)
He k(x,w), H £(0,0) = 038,88
1) &%
x = f(%,0) + g{x.0)k(x(t - 7),0) (5)
Ex = 05#AEE.
M FERSWESE Uc B v {xp. )
€ U, &K
x = flz,w) + gle.w)k{x(t - 7). w(t - )},
(6)
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w = s{w) (N
BIFIE R (xovwo) PO (x (), w(e)), WHR(x(1),
w(t)y c U, MR
y_rge(z) = ]illlh(x(t).w(t)) = 0. (8)
FREZK() ~ Q)W ERE B AT RET#, R
U - Rn#m-
3 FEHER(Main results)

id B*" L m B
f(I.HJ)
Flx,w) = ( ) ),

Clx.w) = (g("o‘“’)]uamﬁm},

X; = adfG{x,w) = (x,*, x,0,7,0, { = 0,1,,n,
& AT
Xn+_;‘ = SK."'. x,O,"',O,l.O."',Q}, Jj=1,-,m.
& m TR n + j17 R 15F, HAR K0

(9}

fBig1 1) FERAHESE U, BN (9)
HQWE% X:Hj(j = l!'"sm}s ;ﬁ‘:V(xnw) G U1
(X, X]=00<g i,jgn+m[F,Dl(x,w) =

g
Djaflvﬁq: D = (Xpul""‘Xm»m);

2) dimspan { X, .-, X, 1(0) = n:

3) wix,w) € U,adiGi{x,w) = 0.

EE1 HiE RIYMRERGREERY P
O BREMIFAELETE O (x,w) =

(T(I'W}) = ( Z),Eﬁ§ﬁ(1},(2)?§ﬁm&ﬁ F
w W
e

z = Az + Bu(t - ),
[w = s{w), {10)
e = (D7 z,w)).
HP (4,B) AAEA:
0 1
A= . » B = 0 .
0 :
1 0 0

i EE | LRI — TR R

FEEBRIE L, [F,0](x,0) = D2 g

rEEPE -5 v X, MEHFQ) N{HEE
(A,B) RAH%HE.

BE 2 HFEREEHR O,0:(0),w()) =
(T(z(z}) _

)0 - s

A
g} = z(¢) +j!_ eltt=slg-Ar g, (11)
{HIB ARG (100 KA
7} = HT) + Bu.
W = S(!l.'), (12}

e = h(@fl(ﬂpil(?}.w))}.
He (A,B) AREHERT.
it ROD)PBEZAREASN, dHRUD RX
(10),icA = A,B = e B, F[RE—A EEH
{B,AR,---,A"'B) =

l 0 can 0
1 :

(e %B, Ae*B, - A e B) = | T ol
» e x l

Bk, (A, B) JEEIERY, 2 BARHE.

HTF(A,B) HEEEM , FLUFEEMR®R u =
Kin+ Koo RIEEREHER ¢ = Mo, RE(12)
WA
Aw + By,

s{w), (13)
e = AP D (Mo, w))).

L1
w

Hrep
( 01
- - 0 .
A= MYA+BROM = oo
0
0
B = M'BK; = 0
1 .
(14)
EX 1 & hz,w) BE"" L HWRE, &

hiz,w) XF:—BEE. MR ve >0, ywER",
36 >0, {8 ) 2, - 5 < 8.8 | hizg,w) -
B{zm,w) l< k.

EX2 Hw=slw XFh(z,w)aBAl
RNBHE ' Rl a; : R™~F,q,(0) = 0,
15

Rla(w),w) = 0. (15)
HPFBER o :R" 1", a(w) = (a{w),,
a{w)) WFENL:
aaj(w)

dw

a;, (w) = s{w), y = L,~,n - L.
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ERI Bw = s(w) XF (PP (Mo,
w))) K n BYRIIR, R(DT (B (M, w)) XTF 0 —
BES, NARK ()2 RS AT RE oI #, i
FEwER

v=clw) + Ky{lw - alw)).
Heb K, BREEE A + BK, BEMNTEIEMR.

bR ERARERS W10 5.

ER4 BREHK() -~ OHEE:

1) B 1 far;

2w = s(w) RF (P (D7 (M, u))) K n
Mol g,

3) R{P7H{ B:" (Mw.w))) KT o —BlikE.
W] R SE(13) A R SR R L 8 T ) B ] e,
u(t) =
(Ky + GLEGM D[ T{x,0) +

3
J e e By (5)ds] + Keelw) - Ko Kzalw).
i—-t

(16}
it wEARARGE (L ~ (), B0 RirTE
P, Dy, REEHTR 7 = Mo, AFRRERNY:
w = Adw + Ble(w) + Klw - alw)]l, (18)
w = s{w), (19)
e = A(OT(P:' (Mo’ ,w))). (20)
BERM 3, LR REWE ORP ME IR, B
B &4, BT v = 0fLAK(16):
w(t) =(K, + KLEGM D[ T(x,0) +

3
J e tlem gy (5)ds ).
-7

#¥EXMRARN). EFLRER O, P,, B
HAER § = Mo AFEREE N 10 = (4 + BK3)w,
BANERE, h TAHETREAUERERIMER,
Bl , E BAGHE

EES WARHK(~OQNEE:

1) % 1 iar , B sk @, fERV "k
SR

2} w = s{w) XF h(D[' (07 (Mw,2))) A n

W ol ;

3) (DTN D7 (Mo, w))) KT o —BiEL.
MWFEL(13) 4 R AT Y], EHdh X
(16)F X .
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