o5 20 #% 5 6 HA
1994 4 11 B

g%%&s%%}:
¢ A X g

Sspepepepaysh

AR i

H 0 £t F ik Vol. 20,No. §

ACTA AUTOMATICA SINICA Nov., 1994

T, BEASBRR SN BABR R, KET —FHY
T B R,

f%'ﬁk?%iiﬂm‘?ﬂﬂ’ﬂ
"Jﬁp¥ﬁ§L; 22?

MEkE #HRI

(BRETRKFEHB AT L 200237)

4

=

WEBEZEELLEFELLIMAR (PMCP) NHTREXREEZNEBHIE LN
BITHEB:. HESREH

xiif: KARL, MR, RBGEIR.

1 5lF

EXRRBEA—MEFTINEL TR, BL TSR ABHISUE, BFE K512 T A

HIR R RYE, SREXZRBERGTERT ENATRES T SEEHR & LEHH, X

[1]32H T PMCP,

HtR THERERMEE N, 5H ﬁEIE”‘EEl WA M, A

PMCP BB/ IR &, LiERSEIEE., ZRESHAR PMCP y—iis

R BEMmMAR KRG B JLILRIER PMCP BiIrR 4,

2 PMCP fy— i ss 2

xT PMCP WEX AR, ERENLRE RS, EHSRXIL], Mg, i

— {i: 11wl = ||/ Forwar | <+l (2.1)

Wik W() % PMCP RUIALERE, (4, #] AEEXE. & (), g()€ L, HTE#H

PMCP ){)1?‘3

F()=F() = FTD(s), g(t)=g() = gTD(s).

ik F,ge BV BT RRAE, 8() € RYM % PMCP [, N, M %8k

X1RI Ay 70 B 3 A4

D)l =FT, Plge)l = g7, WA

_—

- TXIRLERY R AT R F+10

1) PLEf(e) + kg(e)] = klfT + kzgr (kukz € -@) (2.2)

—--i——-—-——l

*3%F 1992 4 8

H25 31U H,

1) AREGIEHXBANFEESCELATERY.




6 M A S i KRS B BRI — R BLE I D5 7R 751

2) PLf() « g(£)] = FT + 3 (2.3)

3) Pf(e)]g(e)] = FT « 57, (2.4)
D P [Lﬂf(s)ds] —Fr.p,, (2.5)
5) PLdf(z)/ds] = fTD,,,, (2.6)
6) Plef()]=FT - (2.7)
N @ || ds| =7 R, (2.8)

YU t&AXH P,,H,D,,R, 53514 PMCP HEIRRSEZEESE . CERNBEERE., &
SR EEMERR>EREME; R, =P, — Qmsré(f)df = Q0,8(2); g AFTFRAMHE.
8) & x(2) € B™, AG) e ™™, H x,(s),a;) €L, i0 L, [A)] =4, N

PLA)x(2)] = A%, (¥ = (&)). (2.9)

g) .@m”‘ A(s)ds} = A[I QP,1. (2.10)

10) & _[tAG)] = A[1,,QH], (2.11)
11) & A() e &F*»*m, B(t)e Zm*¢, B a;;(¢) € L, b;(t) € L2, N

P LA)B()] = 4B, (B = (§;)). (2.12)

PUERRH 1, Hgm X miE A 5, @4 Kronecker FHBHEFS.

3 RAGEb IR PMCP B R

W E W RARABERN
ji'f(f) = A;x,(¢) + B;u,(2) + C;z2,(¢),

z,(t) = Z L;x;(t), (3.1)

“x: () = X, = 1,2,-++,N,

Jost % () € X, w, (o) € R FRIAFRE | WIREAMEH], z,() € Fm R
W&, 4,,B;,C;, L;ij(i =1,2,-++,N) ARAEME., BRI

N

7= S I 1+ L7 ol + a1 (3.2

i=1

,--~.. 1 PH'Q:-""O R >0

x, %Eﬂﬁ&ﬂ&,_aﬁk%%%b‘tﬁ%ﬂl‘ﬂi@ﬁ“ﬁ%ﬁD"F:é&ﬁE%.

min J; = —Hx ()13, + Sf B—Hx;l\é,— -+ %llﬂ;—\li; + 27z + #Tx;(t)]dh

x;(¢) = A;x;(¢) + B;u,(e) + C;z7(), (3.3)
.. {

x:‘(tn) = Xjos

Nfj=1,2,---,N,



752 B B  f F R 20 3%

Hoah s () = — DILTAN), A, zF AHEAL.
j=1
B, thE RS T T
ORI IR (3.0
[z}"(r)] B ZLH-":‘(‘) |
R p; AR, Rk |
ﬁi(t) = ""'Qix;(t) — ATP:‘E(:) — Pi(t). (3-5)
EE—RR, W ANzF AHAEH, BRI ER:
S SR T ST PR U 2 N etz o+ L
7= 0= |z = x| S lely + il + el dn 56)
K PMCP BEiREAKRE. B LR ZHMIY a@%_;u PMCP 5 RBETT 15
- Z Z Pt = Y,8(), (3.7)
,I:: ——
ﬁ.h_; y.—(r) %%‘J%ﬁ;{ xi(t)vxi(zu):r £(t)5p£(t>:zi(t)9?'i(t) —*] P':'(t):r ér\
¥; = vec(Y;), (3.8)
NP HFE vec( « ) RREEZTRNEEE. &
{A‘f = (I — 4,®P)7", B;=A4,(B.QPL), ;= C,QPL, (3.9)
Ri=RRAW, O,=Q,QW + P,QW, §;,=1,QW,
A = Q)07 (2;), W = j:f“ )@T(e)de, W —RTFREEBMAL TN T B &
ﬁtﬂslﬁ.l . “
min J' = }“(ffélf: + @ R@;) + ﬁ?gifi:
sﬁ} 2 (3.10)
f:__ﬂjiﬂsﬁ—l—étﬁiﬂ—ézgﬁsiﬁ192) :'Nu
B=W 3y
52'; — Kl:'iio 1 Kz;u'"‘.":':‘ik -+ Kaiﬁ:'ka
ﬁ: - Kx,i-:,, T K;;;ﬁ;ka
5:; — - .éi-i'i — §£ﬁ:'k: (3*11}
ax — ——(ZL%}@I)).T,:——-LZ, N
it &b

{Kx,' = ﬁ;]‘E?QAszM = R7'BYS; K, = (I + B;R7'BTO)™1,
K;=K;4;,K;; = K,C;,K;; = —K,K,.,i = 1,2, +++,N,
MR A4:,B;,CisR;:,0:,8:, K, Ky, Ky Ky, K, K, 1240% 18 560 , 20 R R b 5 5
AZE OIS TR, FANE, BEN BB R R,
F R ARENR A RBAE T A,
— (CTRD)p; |t

AFq ket
5 Z (IQLY%; | > = 2ok, (3.13)




6 3] T, RYEKRGED EHlpy— M B E I 05 753

RERIREA
=, + ey = — 1) D {er (W@ — ZDT(ZH — Z1)]
+ ¢ [W (AR — ]ik)T(EkH — AT}, (3.14)

A 2B — ZE AR — A HRRERERIRERZE; () AEERBBEER.
H PR R

Toin =~ S [ (F9E70)) + 1r(@ETR)]. (3.15)

4 GRS
ZIRK P s B HRE, RENI AT EAHY
—1.32 0 ! 0 0 0.1} 0
—0.32 —1.21 0 0 0! 0
O T x(8) + | == [u o), (4.1)
0.9 0 1 —1.32 0 0 10.1
0 0.9 {—0.32 —1.2 0! 0
KRBT, 8~ W BR(FRE)EFHNRE: », BAENET RENKE (B.0.D.);

X TETA R HVIRE (D.0.) (1 =1,2); Jiﬁﬁi U115 ¥4y =B REF By B.O.D., _IRAY
EP NSy

J = _;_SZ [xT()0x(e) + uT()Ru(e)]ds, (4.2)

P Q = diag(1,2,1,2),R = diag(1,1), ®¥ERKRAEA 2(0) =[1,05,1,0.51", Z &
ZHERTFREHBK, WERA R, RALRZFEMELRER N =2, M = 4) i

1.0

0.8

/ IZT'
X 93
e T ————————__ e~
2 3 4 5 ¢

&1l RENRER 2@ B



754 B L F ik 10 Az

s — L el s S e gL, relwianlilie —

FHEIWE,EZNE 1—3 fin, HPE 3 AH THEALBR N EE R, HER, &
RBIFE ARSI, KERIRE ¢ OFFER 2.26X 1078, ELEIREEAY Jmi. = 07143092, 10
KRAETERE, Jun BOBTHEE Ju. = 0. 7132[”. BETEERSEHEZRBT IR E AN
(Toin — J%i0) [ I = 0.164%, T EPHEIFEN EHEERRIEREEL, LW
M DI A, B, 05 B 45 R 1 BB I B A p A RUEE .

0 1 2 3 4 5 f o
10 1
~0.02 16
10 -3
—0.04
- 107
s 10—»9
— .06
10 -1k
~ (.08
B AR AL
2 RORFESER a()-r H B3 RERIRZESERRE

g 3 X B#®

1] Fisie,iiitg, RESERLERBONAAMRHEERKENEREIRTHONA. BatFER,1990,16(5):
400—407

{2] ZEAEAREK. KRZEWENR S BIEH, R BAEHRE,1986,

A NEW APPROACH TO APPROXIMATION OF
HIERARCHICAL CONTROL OF LINEAR
LARGE SCALE SYSTEMS

Gu XINGSHENG Jrane WeEesunN

(Research Institure of Automatic Conirol, Easy China University of
Science and Technology, Shanghai 200237)

ABSTRACT

In this paper, PMCP introduced in [1] 1s deeply investigated, and is applied to
approxtmation of hierarchical control of linear large scale systems. The dynamic hie-
rarchical control problem has been converted to stationary hierarchical optimization
by means of PMCP and a new approximation algorithm has been obtained. The illus-
trative example has shown high effectiveness of the algorithm.
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