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H - Robust Control for Discrete Interval Systems

Abstract

Wu Fangxiang, Shi Zhongke

(Northwestern Polytechnical U niversity)

A new sufficient condition of robust stability for discrete interval systems by using Riccati

equation approach is discussed- The robust controller for discrete interval systems is designed. Solving

algebraic Riccati inequality, the design of the controller is presented to assure that the closeddoop sys—

tem is asymptotically stable while H o, norm for the cosed-oop system is less than certain given value.
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{x(k+ 1) = Ax(k) + Buo(k) + Bu(k)

(1)
y(k) = Cx(k) + Du(k)
,x R ,u R" Y
R’ ,w R’ ( )
" B.B1.C.D A
A N[P,Q] =
(A R™|pi <as <gj,i,j= 1, ,n)
(1 [6],
(D
’ x(k+ 1) =Aw (k) + EXFx (k) +
Bw (k) + Bu(k), VX X (2
[6]
u(k) = Kx(k) (3)
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(1) Ck+ Ck€ 'F'F- X< 0 (9)
) w=0 , VA [P,0Q], X '> €EE"+ Y BBl (10)
. A+ BK ; , (1) (3 1) 2
2) VA [P,Q], UERA 1, ,

NT.(z) N <Y, z= e°0=0=2m (4)
,T-o(z) = (C+ DK)(zI- A - BK) 'B:
:¥Y> 0

2

3 B

x(k+ 1) = Ax(k) =
(Ao+ EXF)x(k)y, VL X (5)
A (1)

1" €> 0,
S X, X '> S+
€EE", vy ¥,
(Ao+ EXF) (X '= S) '(Ao+ EZF) =
€°F'F+ AWX "= S- €EE") Ao (6)

1 €e> 0
X,
AGX "= €EE"Y Ao+ € F'F- X< 0
X '> €EE' (7)
, (5)
iE B €> 0 X
(7), 1

A'XA - X =
(Ao+ EXF)'X(Ao+ EZF) - X =
ANX '= €EE") Ao+ €’ F'F- X< 0
, Lyapunov , (5
C )
(3) (1)

{x(k+ 1) = (Ao+ EXF + BK)x (k) + Buw (k)
y(k)= (C+ DK)x(k)
(8)
, D'[C D]= [0 I]
Aok = Ao+ BK,Ax= A+ EXF,Ck= C+ DK
2 Y> 0, €>
0, K X,
A(X7 LS EEEN S YR BT A W+

AKkXAk + AKXB«(Y I - BIXBi) ' x<
B'XAx + CkCx - X =

AKX '= ¥Y’°BB) '"Ax + CkCx - X =
Aw(X "= €’EE' - Y °BiBl) A +
€ ’F'F+ CkCk - X (11)
(9)
AKkXAk + AKXBy«(Y’I - BiXBi) ' >
BiXAx + CkCk— X < 0 (12)
Lyapunov (12) , VA [P,
Q1.A + BK , ,
1)
2), (12)

— (2] = Ax) X(zl - Ax) -
(z1 - Ax) XAk — AKX (2] - Ax) x<
AxXBi(¥Y'I - BiXB1) 'BiXAx + CkCx < 0

) %7 2= e,0=0
<2m Bi[(z]- Ax)" |7, (21 -
Ax)” "B, Y(z) = BiXA«(zl - Ax) 'Bi,

- BIXBi- Y(z) - Y (2) +
Y (2)(¥Y’T - BIXB) " 'Y(z) + T (2)T(z) =0

T" (2)T(z) =BIXBi+ Y(z) + Y (z) -
Y (2) (YT - BiXB1) 'Y(z) =

YI- (Yl - BiXB\) + Y(z) + Y (z) -
Y (2)(¥I - BIXB1) 'Y(z) =

YI- (I- Y(z)) (¥YI- BIXB) ' >
(I-Y(z)) <YI

H . (4 ,
2 )
(99 K X ,
2 , X
K
3 Y> 0, €>
0 X, (10)
AG(X™'= €EE" - ¥ °BiBT + BB 'Ao+
C'C+ €’F'F-X<0 (13)

, (3)
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K=-B'(X '- €EE' - , ,
Y ’B\Bi + BB') Ao (14)
, (n 3 2

iIE W Z= (X"'"- €’EE"- Y ’BiBi) ',

Aw(X "= E€EE" - Y’BBl) Ao +
CkCk + € °F'F - X =

(Ao+ BK)'Z(Ao+ BK) + C'C+

K'K+ €°F'F- X =

ANX ™ '= €EE"'- Y ’B\Bi + BB') Ao+
C'C+ €F'F- X+ R

R=[K + (I + B'ZB)"'B"ZA,|" x<
(I+ B'ZB)[K+ (I + B'ZB) 'B'ZAo]

K =- (I+ B'ZB) 'B'ZAo =
- B (X" '- €EE"- Y ’B\Bl + BB") 'Ao
; (13) (9 , 2
(14),
(13), (10) (9
Riccati )
; [7]
4 & w
) Riccati
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