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Decentralized robust H-infinity and cost-guaranteed control for

uncertain singular large-scale systems
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Abstract: The decentralized robust H-infinity and cost-guaranteed control problem for singular large-scale systems
with uncertainty in states and control matrices is considered. The uncertainty is magnitude-bounded, but may violate the
so-called matching conditions. Based on the bounded real lemma of singular systems, a sufficient condition for the existence
of decentralized robust H-infinity and cost-guaranteed controller for uncertain singular large-scale systems is presented in
terms of the solvability to a certain system of linear matrix inequalities (LMI). The feasible solutions to this system of LMIs
provide a parameterized expression for the set of decentralized robust H-infinity and cost-guaranteed controller. The given
example shows the application of the method.
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2 ) B IR K 5] B (Problem description and
Lemmas)
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E;zi(t) = [Au+AAy]zi(t) +[Bai+ ABoyi|u, (tH
g: [Aij + AAylz;(t) + Buwi(t), (1)
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A= (Ay), AA = (AAy),

E = blockdiag(F1, Es, - -+ , Ey),

B1 = blockdiag(Bu, B12, cee 7B1N)7

= blockdiag(321, B227 s 7BQ}\/),
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C' = blockdiag(C1, Cy, -+ ,Cly),

D = blockdiag(Dy, Dy, -+ , D),
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z(t) = col(z1(t), z(t), - -+, 2n (1))
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SIE 19 Fn x mMEEFEA AW 2| AA| < F,
NQ(F) > (AA)(AA)T, T(F) > (AA)T(AA).
A
o) — { |FFT|I, |[FFT|I <n - diag{ FF"},
n - diag(FFT), HAth,
() = { |FTF||I, |FTF|I < m - diag{ FF"},
m - diag{ FT F}, HA.
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I 308 XN RS
Ex(t) = Az(t) + Bw(t), -
z(t) = Cx(t)

LG M IEEy > 0, LU R RUR M

1) RGE(7) & EN . TRk BN E (Yw(t) =
0), H[|Towlloe = [C(:E — A)7' Bl < 7.
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ATX + XTA+CTO + %XTBBTX < 0. (8b)
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PE" =EPT >0, (9a)

PAT + AP" + B"B + %PC’TCPT < 0. (9b)
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4) FAEREX > 0, Vil

A(EX+Y ") T+H(EX+YPT)AT+ BB+

%(EX + Y CTC(EX +YP")T < 0. (10)
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Y
(EX+Y®") 'BBY(EX +Y®") T <0. (1)
XHP € R 45 e 4 EEP = 0 fllrank @ =
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3 7 HUE BEHL AR T BE 2 ) % B T (Design
of decentralized robust H-infinity controller)
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Y = blockdiag(Y1, Yz, -+, Yn);
P= blockdiag(ﬁl, Py, ,I;N) =

AP AAE. MAX > 0, B¢ = Offirank ¢ =
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Hip:o=12 (Fii)Pi_lap = F2(Hi)Z¢T'

Uk (H%).

E2 D ERRLH T X KRRG(D) R T RS
YUIE [T 73 OB s Hoo PR BEF5 IR 78 23 25

2) 5E F2rP T A5 B FIER R GEPE Re SR bR 1) SO T-4)
R (0), RIMAEL PR R, NVEFEAE LORS i 2 &R
éﬁﬂ’\l%}]ﬁé‘ﬁi%}x( ). KT SERIEA A, A8 E 2 (0) & — AN
il L B(x(0)27(0)) = I IFHERENIAR &, B, R R
Gtk RERbR 1 I A

J*=E(J)) <

2

{z TOELN (EX; +Yv;01)™T

z;(0)} + Np? =

N

z tr[EL (B X; + Y;97)~T] + Np?,

[l
7= 3 alel (B 4 viel) 4 N

AR R GG O e T DA E
S E(2(0)2T(0)) = T ZIMEBIHIA R, A F e

EE 3 WAME KRB LKREOHM G
SE B IE Ky > 0, 4 R A7 A0 BROE E X, >
0, M FEY R IE $la, By, et A2 26 T 40 BFE A 5% 5C
ALLMIs)Z16), WA E ] XK FRGE(1) 2 7T 7 #Y
B L RTERER, 1T

K,=Z'EX;+Y® )"

KRG (1) A0 B PR VR RE P I, FLORPE fiE
ks

w(0)7E — > 1] 2

J = T4+ Np*

=

i=1



%59 3

IRIAMREE: ANE ] SOR R G800 BUE B H oo DR AR RES ) 1039

4 4 Z s H (1lustrative example)
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Fig. 1 State response curves of closed-loop system
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