BHHESS5MA Vol. 15,No. 3
CONTROL THEORY AND APPLICATIONS Jun. ,1998

w15 5% 3 ¥
1998 %68

XBRREHERERE "

WAL ¥ B MEH

(R EMRKEADIEMA - BR,210016)

BE, AXEBRBE AT X RBRAREHRE R TR0, RA Ho r s T 1 6)-
A EH S, THRERRERA S BEBE, ARFLRERESERARS.
XA XBKRG; BRENE; RER4L

1 5l B

6V 2 Tl J iS00, B ) B B 5 18 80 T 2 2 B (0 T B B 0 T K 2 46 B i IR AR
6 BF 5%, Davision B 765 B T R4 4 FIR 25 B 0L T 32 M T 1 B2 0 G5 b B 0 22 0 B8 1R
7 100 Thear 2 T 0 8 M 25 4 435 ) 38 %4 43 2 o) 8% 53 47 % 3177 ; Mahalanabis % % &
b 2 B A R 0 £ R 1) R, 3% ELE LQR B3R 4R S — R A9 7 v T 42 L (BN F XK R 43R
T B B IR R O B 5T, B O30 8 DL F SCRR R 2 ' |

2 ok
ZRMTAHEAAWFRE
N
z;= Az; + Bu; + Dw; + E Hijxj’
J=1G%D
y; = Cix;. (1
Hiiz, €ER .y ERY, w, ER" ,w, €ER" . MMM KREHER
= Ax + Bu + Dw, y=Cz. (2)
FER (W, Daw,; A P EERRZ B EHS. &y BEHEBA v BEX
é; = ¥ — Yi. (3)
KBRS GIHET .
B [ S R S PR A PR N i
e e C, 0dLe; 0 4] 0 o I; B i=1g=nt 0 04LO ’ (
215 L] d
e; Lo I, lle, I
WET-FRETERR A
3 N
1;1‘= Ail:i + E,‘u; + Eiwi + T.‘ yi + Z ITIijEj’
J=1G#D
§;= C(E,‘. (5)
HAMPM S KRG%EHR
x= Az + Bu+ Dw+Ty,, y=_Cx. (6)

RKBERRAGMBBEREAER  BERHESBEANR . HRE QD EFEm M THREN

* L3544 A AR ¥ 2 & ¥ BT B (BK97227).
AXF 199641 H 2 AE. 1997 4£ 5 A 13 B B B .



342 EHERSNA 15 %

BB KRB, NMEFERE, BT ML v HIERESEWMA 5, .
3 XBEXRZHEEERERHFIZIT
EBE1 HSREGOUENABRGRNRE(DTHE, A

Iak —71"|k
n .

iE B
ST RRGORF,MWEBE  ANFREHN
;,' = Z,'i; + E,’l‘t,’. (7)
B4 BB 4B 1R

Jo= [T AE R+ il R,
0

M H LQR E 5, B 45 5 5 6
AL gl oA o Kzfé(r)dr.
e PR — 4R Riccati 75 12 1 0 HR IF 2 .
MEREQ WEm A TFRENFTEERBY LK, KAFRHET ZEER N
7= (4, + BK,K)z + Dw + Ty,, A,= A + H. (8)
H K, = diag,1,+,0,1,,D). F R 58,48 =BK,, B S5 REME, A =

diag(Ay, Aw), $B,C,D R QB X B = diag(By, B,,),C = diag(Cy,Cu), D = diag(D,,,
D)) ,Q = diag(Q;,,Qs,).

EE2 MTHEAFRREG®) , DHMEX(A,B) E,y, IEHESEHA. EFEERE
€=0.5,Y M 0, HMEM Q> 0 M R = diag(R,,R;,+,Ry;s) > 0,8 F & Riccati J

N+4—1

PA+ A'P + > (PHHTP + GG!) + P(67"'D D" — ¢! BR—' BT)P

+ (87)"'C'CT +Q = 0. 9
FEEEMR P = diag(P,,P,), N4> 4 g

u=Kzx+ KZJL (y, — Cx)dr
0

RGOS HMBEE, EREME y) $ERBEREBMA . B K, =— R BLP,,K,
=— R B,P,,Ti P.,P, 5 %% R IF Riccati # 72,

N—1

P4, + AP, + D (P\HHIP, + GGY) + P,(87-'D, D},
i=1

— e ' ByR ' BI)OP, + (87)"'CLCy + Q,, = 0,
N+it—1

P Ay, + AP, + D, (P,HHTP, + GG!) + P,(87"'D,,D},
i=N

— e BLR ' BL)P, 4+ (87)'CLCh + Qi = 0.
E HMEHE 1M REGTE. G418 8 2 M EEEEEXNHE P,
PZC -+ EEP + &Y 'PD DTP + (07)C'C < 0.



" I T S B B B 343

PR 5 5 5 () W A 2, L0155 8 s

N+k—-1
A —A+H+BR'¥P, H= > HG.
i=1
s HHT B GGT R exd fa . &
I =— (PA, + ATP + 67-'PD D'P + (87)"'C'C)
=— (PA 4+ AP + 8Y'PD D'P + (87)'C*C) + 2P BR~' B'P
N+&—1 N+kEk—1

— (P >} HGI'+ ] GHIP).
UHFFEERTR 6,7,62> 0.6 RIEE Q 5 R, R (9) A EEM P o, P BARI A, B

N+k—1

O= > (PHHP +GGH +Q—¢'PBR'B"P
i=1

N+i—1 N+4—1

+ 2P BRT'B'P — (P Y HGF + D) GHFP)
i=1 i=1

> @2 —eHDPBR'BEP+Q>=Q>0.
BESZBGHERE . REQ)EHREBE , LE
lime(t) = y, — y(o0) = 0.

t—=oo

it 1 SFTFHEHARET RLEG),BH (A,B) W[,y IEESEHA. EHEER
Be>0.5,7fM0,8EMKEQ >0KkR, > 0,#TF % Riccati 2

N+k&—1

PA + ATP,+ D) (P.H P+ G;) + P,(8v'DD}

— e 'BRMBOHP, + (87)']CIC: +Q, = 0
GAEXRIEERE P W48 f s

u; = Kl,'x,' + KziJ\t (yrf [ Y, C,’I,‘)df
0

ARG (D EBREE, B vQ) HiERE v P K, =— Ei_lﬁaiPuaKzi =— Ri! EkTZiPZH
m Py M P, 5% AT Riccati HRHIEER.

N—1
Plileli + Z;Zrll'Pli + 2 (Pll'HjiPIi + Gji) + Pli(ay_lbklibzli

j=1

—ed ngli_Ri_l Ig;zrli)Pu + @) CLCui + Qui = 0,

N+k—1
PZkaz:' + ZEZI'PZI' + E (PZier'PZA' + Gji) + PZi(ay—IEkziEkTZi
=N

=Gt EkZiRi_l Ezzi)Pzi + (87)_1(/‘2&6/&[ + Qi = 0.
BT KRR B 4%, B R M B R 2 Sk 7 23 0k 28 40 0 428 340 R0 A, DAL 2D X 4 ARH I I
R ERAE(DHINENERN G <I<n+ k),

% = Az, + B (10
Hep A f I M EBEASEAZP. RIX 0+ k) BHETITHE R = oM, 1
WM A EAERE, A A = A ,B, = I'B.. T I'* %5 Moore-Penrose J** 3.



344 BEHBLS MR 15 %

BQ = (MM~ — K"RE, W 235 m AT 5 G 115 B8 28 50 2 2 St , e I 0 Bl b SR 38

7= A+ BK)7+ Dw, y=_7Cx. (11)

Hp A=A+ H,B=TBK;K=—R"'BP.ANRX A X H #1745 R I 5 H =
> HGT T HHI 8 GG MW Bk, 4 B = dieg (B, B), M F e mAL L.

EE 3 NTHERZAD,BHA,B) A#E,y, NEBESEMA. EHEEERES, Y e
> 0.5, 5 Q = diag(@,,Q;,++,@) > 0 & R = diag(R,,R,,*+,R,) > 0,ff F 5 Riccati 7 &2

1—1

PA+ AP + > (PH.HTP + GG + P(8y~'DD"
i=1
~ &'BRBHP 4+ (87) T+ @ =o. (12)
FEAEXBR IEE M P = diag (P, P,), W H4E l #
u=Kz+ K| (5 — Coyr.

AEREQDE ERE, BT #IERE .. 4 K, =— R 'B'P,,K, =— R'BIP,.
iE K TFEH 2 iEH, 4
I =— (PA, + ATP + ov—'PDD™P + (87)'C"C.

-1
WA =A+H—BR'B"P,H =Y HGF, B4 FHEBREMERLHA

i=1

— (PA + A™P + 87 'PDD P + (67)'1C'C)
—1

= > (PHHIP + GGF) + Q — ¢ '"PBR 'B"P.
i=1
WA

-1
O= >, (PH.HIP + GGF + Q@ — e *PBR'B™P + 2PBR'B'P
i=1
-1 i—1
— (P HGI + Y GHIP)
i=] i=1

> (@2 —eDPBRBP+QJ>0>o.
4 FiXiEHEMNRSER S EEEE R

L5
1 n ‘1'\‘“
— [
™~ " (] ’| =
=) 5 I 3
& &
0
0.5 , ; t/s , tls
0 5 10 15 20 10 15 20

1R o 2R Y R 3R A R B T R
R EEMARET B4R 458 1 FRAGEEB2BRM B EHA R
{3z Bt BRAS 5 B 1) Fi A 3045 258 TSR I 43 30 R 8 48 B O



3 RERKREM BB ERE 345

K,=1[0.2519 —0.9429 0.9379 2.3362 0.8704],

K,=[0.1452 —0.2257 — 0.1826 0.1765 3.5355].
7 S DX TR B 0 % 56 B K 5 R R O R A0 PR 1 TR B R, SR R K I R 4 O BR B
R » H2 2% 3R 7N 1E H 7R G £ BRL B3 W9 1.

& £ X W

1 Davision, E. J. and Scherzinger,B. M. . Perfect control of the robust servomechanism problem. IEEE Trans. Automat.
Contr. ,1987,AC-32(8):689—702

2 Iftar, A. and Ozguner,U.. An optimal control approach to decentralized robust servomechanism problem. IEEE Trans.
Automat, Contr. ,1989,AC-34(12):1268—1271

3 Mahalanabis, A. K. and Pal,]. K. . Optimal regulator design of linear multivariable systems with preseribed pole locations
in presence of system disturbances. IEE Proc. -D. ,1985,132(5) ;231 — 236

4 WIHRE RBEXRAENSBBBEEH. BHBIRS5 M, 1996,13(3) 282287

Strong Stability Track for Large Scale Interconnected Systems

HU Shousong, CAO Jian and HE Yaqun

(Department of Automatic Control,Nanjing University of Aeronautics and Astronautics » Nanjing,210016 ,PRC)

Abstract: In this paper, the track of the large scale intreconnected systems is discussed by the H..
method,and a proportional-integral controller is designed so that the failure large scale system can track a
constant reference inputs asymptotically,and is decentralized strong stable.
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