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Abstract: A n extended state ace predictive control method for a classof discrete nonlinear system s ispresented by
extending the nonlinear model and by using the local linearization of nonlinear function along the reference
trajectory. The structure of this method is smilar to classic Pl optimal controller and possesses a feed-fow ard
ocontrol of future P-step setpoints It considers both the state variations and the output errors in the cost function
and thus is superior to methodsw hich only consider output errors Simulation results show its efficiency.

Key words Nonlinear systans Extended state pacemodel, Predictive control

(NlPC)[l 4] ,

(GpC) 2 ,

3

[9]

[9]

o) . [10]

: 2004-08-23; : 2004-10-25
(1977—), , , ; (1939—),



808 20
y (k) = cx (k). (5)
[9] 'Ak) B Q a
O 0 1 o 0
A (k) = : : . :
[10] O 0 0 1
PI Lo 0
x(K) = [x(K) " ulk- d),
[9] uk- d+ 1), ,uk- 1],
2 B=[a"0 ,01],
K'= [KT,0, ,0,0]",
x(k+ 1) = c= [¢ 0,0, ,0] (6)
Ax(K) + Bu(k- d) + KNL (y (k)), 0 1xn Q nx1
y () = & (k). (1) (5) :
‘K, u,y,NL Ax(k+ 1) = A (KAx (k) + BAu(k) + K'Av (k).
XK = ), %] 0
K nx 1 A nxon rk),
& onx 1 W onx1 ek) = y(K) - r(K. (8)
© 1xn d ko vk
Av (k) = 0, (5)
e(k+ 1) = e(k) + A (k)Ax (k) +
" o BAuK) - Ar(k+ 1). (9
, NL (y(k)) =
arctan (ay (K)),  a . 2(K) = [ e(k)] (10)
’ (1) Ax (k)
r (k) 91 » (7) (9)N
NL (4 ()= z(k+ 1) = Azk) + BAu(k) +
Ar(k+ 1). (12)
NL(r0) + G| - rk) =
- 1 Aa® . [a&] - [- 1
NL (r (k) + dgyL L& ). @ A= [5 A((k))} B = u ' ©= [ o~]’
o) (n+ d)x 1 . (1
x(k+ 1) = A(Kx () + Bu(k- d) + Kv (k).
3 3
31
Ak) = A+ Kamgy'- o .
J=Y z'(k+ ))Qiz(k+ j) +
v(k) = NL (r(K) - r(k)‘ﬁLy'-\yzr(k). (4 Z
ZlA;[Au(k+ i- DI (12)
v(k),
Au(k+ j)= 0, j= M. (13)
) = M Qi
(3) ol uk- 1), (n+ d+ 1) x (n+ d+ 1) A
u(k- d) , u (k)

x(k+ 1) = AKx(K) + Bu(k) + K'v(k),

Q; = diag{qi1, g2, ,gwn,0, 0},
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1< j< P (14) h= (Ke Ky, ,Kx,Ka K1),
1) gir# 0O, f= (f1,f2, ,fop). (22)
(20) (10)
Qiz, Qi+ D Au (k) =
2k)+ NQ] = 0,j < Ny, . - Kee(k) - ZlejAZ(k) -
P ,3) o - dia-g{qu o ZlKjAu(k- i) - Zlf,Ar(k+ i). (23
4) : Xn u(K) = - Kezk e(j) - ZnKx.z(k)-
Q; = diag{g, 0, -0 -
Giorn, 0, 0} 011 ZlKju(k- i - Zlfjr(k+ . (24)
(24)
32 d P
(12) d
Z= Fz(k) + GAU + SAR. (15) P o)
Z= [zkk+ 1),z(k+ 2, ,zk+ P)], ’
AU = [Auk), Auk+ 1), (23) . (24
A+ M - DT, N ESSPC.
AR = [Ar(k+ 1),Ar(k+ 2), ,Ar(k+ P)]", 4
F= [AKLA2K", ATMKT'], [10]
[ B 0 ’(
oo | e ; )
LA L(K)B AP 2(K)B AP (K)B Xa(k+ lﬂ -
r CN 0 -X2(k+ 1
NG ~ ~ 11053 0 (J [xl(k)]
S = : ’ C - |- @8 ~ a0l 08186 Lxa(k).
LA™ 106 A7 216 ATV (k) 1 J o [(j
Q085 uk- 2 - 23 | arctan(10y (k)),
J=272Qz+ ATLAU, (17) y(k) = x2(k) = [0 1][2_158} (25)
Q = Block diag{Q1,Q2, ,Qr}, 41 NESSPC NESSPC
L = diag{A, X, , M} (18) _ _ L
. A (k) A (k) (2,2) A (k) (2,2)
ao - O + 02
A =- (G'QG+ L) 'G'Q[Fz(k) + SAR]
(19) M= 1A= QO00L,P= 21,Ns=
, 3,Q;= {1,0 2,0,0,0}, ys= 15,
Au(k) =- (1,0, ,0AU =- hz(k) - fAR, 1 ) , Qi={1,0,0,0,0}
(20) 2 , [9,
11]
h= (1,0, ,0)(G'QG+ L) 'G'QF,

f= (1,0 ,0(@GQG+ L) 'Gc'Qs. (21)
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