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Output feedback H. control for linear discrete-time systems

with closed-loop disk pole constraints
YU Li, YANG Hai-qing
( Department of Automation, Zhejiang University of Technology, Zhejiang Hangzhou, 310032, China)

Abstract: The problem of output feedback H,, control with closed-loop disk pole constraints was considered for linear dis-
crete-time systems. The existence condition and design procedure for the desired output feedback controllers were presented via
the linear matrix inequality (LMI) approach. Compared with the existing results, the proposed one is of less conservatism.
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1 3| & (Introduction)
AR, He FEIBDT I — ELR B i R AR
MRBEZ— . ZRT 2. BANBIR, ET—
RIIMBIRA R ETRESFHEEMER, REM
ZERERRERZATANPER, FR-RET —
S g b, B TRUEBEEAFAME BiriE
il b 38 7 s E PR — R A R ) A S, XX
M2]4A8 RENBERNE R, BT H—HKTT L
PR B AN 25 X 2 ) X3 (BR O LM X BR) , 44
BT REAERF XSRS LR H, £ 6 0] 850 % .
XHER[2] M F A B T B A Ho B ERIT R
HEHEEASFHARRSARTSHORMESE
BEAR ST, i R —~A3EH Lyapunov 48 FEE
RBHMWREEEASFRRLE. BAR, XMHEARE
AR &4 Lyapunov 58 R BR & — 88— 3t
AR WAL Ty BB AT S I AR R KM RT
B L, XRBAIERT RERERAE—T
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OB B 399:2002 - 05 - 08; Mo SR B 392003 - 03 - 03.

TR EAAFE KRS ARN He 3% b . BiX
X AERTRERREE, B, it B
BBEEAEARREME , IRB DR R EMEN .
B KRB BRE, RAKHEERSE
FACHE G B, IR ARE T HBAFRAELER
£ IFAFAE Ho EEN B RIRERNSREE
MBI
2 o) @ iR #0 4 % (Problem description and
preparation)
FRAEAUNATEREAS
x(k +1) = Ax(k) + Bu(k) + Ew(k),
z(k) = Cyx(k) + Dyu(k), . (1)
y(k) = Cyx(k).
He: 2(k) ER"BRGEHREAR,u(t) ER™ R
BHSA,w() € R BIMNBRDMA ,2(:) € RP
RYEMH,y(:) € R RMEBSE,A,B,C,,C,,
D M E BRE MK EFIE X% 3 3% BUERE.
D(a,r) RAEYHE LBMEBADLOE(a,0), 5
ArBER Kb Mr#Rlal+ r <1

EETH :EBF AR FES(60274034) ; HE MR FE R FH HFRITHEBHLEEHRIBTEEHHA .
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MHAEENANMNBEAANWBREE D(a,r) MIEEH
Y, ZREI—A RS
xx(k +1) = Agxx(k) + Bgy(k),

(k) = Ceag(k) + Dy(k), @
ERHAF RS
&(k+1) = A, 6(k) + Baw(k), 3)

z(k) = C.&(k)
BHUTHR:
i) FERFBR BN TRE D(a,r) #;
i) MAMEBI3h w (k) BB (k) %3
R¥ H(z) = C.(zl - A,)'B. W2

lH() e < 7. 4)
H
A + BDC, BCg E
[A°=[ ner al %= ol
C = [Cl + D1 DkC, chx]

HEATRRGELA L EFAMERAEHIE (2) RN
REZ()MES DEEN H 35H28.

AXWENEESE AR DBREN H 20
FAE AR Bk

31 119 XA EBMNBENKERZ D(a,r)

EEE y, WREE-NXMRIEEERE P, 15
y*I - B'PB, > 0,
[AI,PAC, - P+ BCC, + PATPB.(Y*I - (6)
B™PB,)"'BPA, < 0.
Hha, = (A -al)/r,B =1 =1a )/ MEL
) EAHER )M ).
3 FE45i2(Main results)
A FHSERE Schur #ME T, B BB EEARERA
(6) LR — N EM M RIEERERFX.
5I 2 HFHEXMKREEEE P, HHERASE
RA(6) ML, YHIULERE PR

- T -
“(1:’1”_ :2")1 °: Yoo oA ¢ o
* -Bi'Y’ I BlP 0  BP
N N _P 0 0 < 0.
* * *x —B'1 0
L * * * * -G P
)
Hepp=1-lal,p= (B -1, EEPR =
Fn B ERE R R RIS B RE RE SR .

E EROHBE-NEEAREFXPRA A B
FirR , 2 ¥EE
ATPA, — aPA, - aA™P + (a®2 = )P + B CIC, +

B1ATPB (¥’ - B'PB.)-'B'™PA, < 0. (8)
FIRERER Schur #MEF, A% 21 - B'PB, > 0
M) FHT

ATPA, - aPA, - aA"P + T
[ ((12—1'2)P+[)’1C1‘Cc ACPBC < 0.
BTPA, -Bi'(¥*1-BIPB,)
(9)
LRI - E/H
-A’E
LBT]P[AC Bc] +
[ —aPA,—aA"P+(a® - 0
r2)P + [))1 CICc
<0,
0 -Bilr I+
L ([)’l_l_ I)BIPBC

KA FERER Schur #MERT, A EX T B &EEBEAR
&R(7).

g3 12, MREEEE A, By, Ck, Dy F
P> 0, fEEREARER(7) B, WA A 4548
Ag, Bi, Cx, D WEREHRZQ)RRA(DRA D
BE R Ho I HI8% . AW, B FTEEEAERX ()P,
KA Ax, By, Cx, Dx M1 P RLAIEL R 7 R
AR MUEERRBZEREAETR. LT, KA
SHERAS AR SR Bt —1EY
M RER, BRER (DB SHEHER
TRSHEREARLSR, AT AT AN HIA RFLHE
SRS T ERKE .

¥ ERE P e P~ ST R

Y N X M
P = [NT W]’ P = [MT Z]'

Hep x, ¥ € R BRURERE. ARFR P'P =1
nI{8

MNT = I - XV. (10)
E X
X I 1Y
Fy = [MT 0]’ F = [0 NT]’
iy
X I
PF, = F,, FIPF, = [1 Y]. (11)
EN—AFHTR:
A = YAX + YBC + NByC,X + NAMT,
B = YBDy + NBy,
. T (12)
C = DiC,X + CM™,
D = Dy,
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WA REREE, T8
AX + BC A + BDC,

FTPAF, = [ ) . ] ,
A YA + BC,

C.F, =[C, X+ D C ¢, + DDC,],

B™PF, = [ET™ E"Y).

[ M, * *
M, M, *
0 0 - B2
AX + BC A + BDC, E
A YA + Bc, YE
C,;X + D,C ¢, + D/,DC, 0
0 0 E
L 0 0 YE

R, MRS (1) FFERA D -125E M B R
H, ¥ Hi8%(2) . H
M =-a(AX+XA"+BC + C"B") + (a*- ) X,
My =-a(YA+ATY+BC,+ CiB) +(2*- 1) Y,
My=-a(AT+ CIDTBT + A)+(a®-r?)1.

iE P, AREX(EANERESFI4H T
56/ diag {F\,I,F,,I,F\} MARZEENEE,
FHFAXRRKXAD)F13),PAIBAER()EN T
AR (14) . BT 1 #2 BIEEBHEL.

BOBIEEARER(14) REMSTR A,8,C,
D.X, Y — N LRHBEMEAER, B, oTLAmN A
MATLAB ##4+ LMI T ELAR R L A G K i 88 k5K
BZENEMASR . WR A,B,C,D, X, Y R&H
HEREARER (4 —ATIT, R LR AT S 5RK
BHRE()ESR D-RErE B RUR Ha 128188 (2) :

Step 1 AT EHRESHETE, MREX(10)A]
USRI AERE M AN,

Step 2 FIF L — 18BN THERE M AN K
A A,B,C,D,x, Y, AR (12) ATME—HE BT R
RSB RBOER Ak, B, Ck, Dx.

4 45 (Conclusion)

IR ALHEREAE BT, AN THE
PR 3R Z G [ sl 6 [ AR A 9RO Ho, BE BB SR
Rt R RERI S R T A X E RN RER
ESBAHREE, BNABAARHEREEAEET
AL IR I B S BE TR A RE A% (14),
AT EENER | NERET AR SRASH AT
EHRRG . A, BT IORI6 IR 3%, BT
DAL B R A U A0 E R RS

B SRS TT AT AT
e T BA D-RE R IR Ho BRI FER
RSk

EE1 MERAMBINKEE D(a,r) MIE
B 7, MRUTEEAER

* % * * *
* * * * *
* * * * *
- X o« * % *
Iy . . . <0 (14)
0 0 -8 * *
0 0 0 -—BX +
0 0 0 -l -pBY.
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