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Abstract: Based on the method of innovation re-organization and the theory of Kalman filtering in Krein space, a

sufficient and necessary condition for the existence of an H-infinity multi-step prediction for descriptor systems is given for

the first time and a simple computation method is derived in this paper. Firstly, the H-infinity multi-step prediction problem

for descriptor system is converted into a Krein space Ho estimation problem with current and delayed measurements. Then,

the latter one is solved by introducing a re-organization innovation sequence. The H-infinity predictor is thus computed

by performing two Riccati equations that are with the same dimensions as a transformed system, and the usually used

augmentation method for systems with delayed measurements is avoided. Finally, numerical example shows that the

calculation burden of the descriptor systems H-infinity multi-step predictor based on re-organization innovation method is

lighter than the one based on the method of system augmentation.
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4.4 5 & 1 BB (Comparison of computational
burden)
XS R GE(21)~(23), F B I SC12] R GEHE)
Ji, GININRES ) R 4
To(k+ 1) = D%, (k) + LLu(k),
y(k = 1) = HyZo(k) +v(k = 1),
2(k|k) = LaZa(k) + v.(k),

Horr:

To(k) = [zT(k) 2"(k—1) - ZT(k—1)]",
0.0 r "
I,0---0| _ 0| _ 0

(Pa: . .. 7Fa: . 7La: . )
001,0 0 0

_ <

i, = 0, ) 0< k<,

00 --- H], k>1,

FAUTFSC[12], W NG kv H 2 20 il
(145 5.

SIE 2 HBIEREQH~QI)MAH KM BT
BROLD), 4ty > 0, WA SEPRINH A 88 2 (k | &
— DAEN R R R e

Pk+1) =1 +®,%,(k)®F,
So(k)=P,(k) {I+[HTH,~~LTL)PI(k)}
,(0) = diag{P(0,0),0},
HEGY, (k) > OFIf#O < k < N), P(0,0)Wimris
B2 e . T H 2 D TR 28 4
2k |k —1) = Lo (k),

Hrpg, (k)BT NIRRT A
Zo(k+1) =0, &4 (k) +Po Py (k) H, [I+H, P, (k)-
H1  y(k =1+ 1) — Ho®u i (k).

S 1 B R O 1908 o /N T IR R R e, A
G R A e R B A B S, 15— b IS 5
(VA FE M D %6 73%, ELFE L W95 13 5577 1) 34
g AT T 22, T4

MD,ue =3[0+ 1N+ DL+ 1)> + m*+
(Bm+p)[n+r(Xo + 1)1+ 1)%+
Afn+r(o + DP(L+1)"+
2m[n +r(No + )] + 1) + m>.

LR, Fe T ARG RO SE, WA R AL S 4Ty
PRS4SRN M D, R, I
FEXV =n+r(A + 1), MH
MD,, =5l +5)V? +r(l + 1)V? + 3V*(m + p)+
2V (m + p)* + 3IV?p + 21Vp*+
21— 1)Vp+p°(1 — 1) + 3IV*+
2(m +p)V + (m + p)*.

Bl 1 FERED~AB), Bikn = 5, Ay = 3,
m=r=p=1ABHERRE KA, 3, SH, FiFh
TIHEAETH SR a8 I ) de S LU IR 1.

A 1 BIF AT R ek

Table 1 Computational burden comparison of

the two approaches in example 1

l 1 3 5

MDaye 20126
MDye 8554

150410 495830
17052 25550

5 HEH)F (Numerical example)
Bl 2 FHIBAD~B)) X AR,

M= 10 &= 0.709 0 = 0.709 ’
00 0 1 0

H=[-2 3], L=[0 1].

Ty S AR G AL IE PR SR, AT I 32 B AE A AR
GL(5)~(8) T ALIE I3 53

@1 == 0709,F1 == 0709, FQ == 0, M1 == 0,

}]—1:—27 H2:—3, L1:0, L2:1,
BVFYME 2 (0) = [« 0], FF 5 R AE R HL,
W ETRHN = 1. FUASC 0 75300 0 Wy A2 11k g
AR D H 2 D TR 82 (K | Ky ) f7AE.

HE— 25 6 N TR 1) ~(23) & 2 AR B 43 51

0.709 0 0.709 0O 0
5 0 00 0 = 0 7

0 00 1 0

0 00 0 1

H=[-2300],L=1[0100],
I3 i 4 PR R K053 0] 2 RS I SR AR H o 2 28 T
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W, FEBAE T, n=2 m=1r=
p=1, o =LA E-WRAMEFEIEAK,
RGBSR TSR 0 EER N R PR,
R 2 BI2EA 7 R HE A A
Table 2 Computational burden comparison of

the two approaches in example 2

l 2 5

MDaung 6362 46130
MDye 1373 2720
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