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Abstract: This paper mainly deals with the design of state-observer-based strictly dissipative controllers for linear sin-
gular systems, where three coefficient matrices are needed to be designed simultaneously for the state observers. By using
the linear matrix inequality(LMI) method, we obtain the existence conditions and design methods for the state observers
and the strictly dissipative controllers which guarantee the observers of tracking the system state asymptotically, and ensure
the closed-loop singular systems to be admissible and strictly dissipative. Finally, two numerical examples are provided to

demonstrate the effectiveness of the proposed method.
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Ex(t) = Ax(t) + Biw(t) + Byu(t),
z(t) = Chz(t) + Dyiw(t) + Digu(t), (1)
y(t) = Cox(t).

Hr: z(t) e R, u(t) € R™, w(t) € RY, y(t) € R,
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A B W AR s B A, By, Bs, Ch, Cs,
Dy, Do 4938 S YEHU 0 580 B B, Hrank B
=7 < n. AR, WTERIRE = diag{I,,0}.
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BED) = NEW Ty,
2(t) = &(t) + Gy(t).
Hor: 2(t) € REIR&2 () it £(t) € R M
MESHEPRSA R, N, L, G4 3ARER 1) R B0 .
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= m, rank Cy = [, BI5E[%F By

BQ = HBQ, (3)
HE = EGC,, “)
N=A+NGC,— LCy, — HA, (5)

MR Ze(t) = 2(t) — 2(1) L Eé(t) = Ne(t).
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Ei(t) = Ni(t) + (L — NQ)y(t) + EGCoi(t).

74 By = 0, W) F AR H T/, BH =0, WAHG =
0,N=A—-LCyH

E#(t) = (A — LCo)i(t) + Ly(t).
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Bi) = A+ B,

2(t) = Cin(t) + Dyw(t).
Hrp:p(t) = [2T(t) eT(1)]7, B
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TR 25 (2) 1) 71 % FCH I 2 (1 8) ) ELAR L,
K TDLQ, K'DLQ, KDY, M™] F- R FHMATLAB 1 [ LMI T ELA4 AT SR i
0 0 0 0 S RN RI4), EAH TR P, Q Al
0 0 0 0 W, BB 2.
—e5 ' 0 0 0 | <0. B2 U5~ I 2% (2) 1 F Bk
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Y =FAT+ AFT KB B,K"+¢,B,BT
nEiA AT TR T e PRI B ARV 4R A0 2)
212 = Bl - (FCI - KD12>(QD11 + S), E‘]ﬁ;ﬂ(llﬁi
Y13 = (FC} — KD},)Qx, Bl 1 BRGE)H RIS REGERED T
Sy = =D} ,QDyy — D}, S — STDyy — 10 12 1.2
T T E = 3 = ’ Bl = 3
R — €3D11QD11 + 645 S + 00 10 0.8
65(B1 _HBl)T(Bl _HBl)7 - 0.6 -
K = RTF-T. B, = 05| Cy=[1.3 04],
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2T (t)FTByKe(t) <

2T (1) FT By BY Fa(t)+e; "™ (1) KT Ke(t),
—2z"(t)(C1 — D12 K)" QD12 Ke(t) <
—e; 2" (t)(C1 — D12 K)'Q(C: —
D1 K)x(t) — e2e™ (1) KT D,QD12Ke(t),

et (t) KT DYy (—Q) Dyyw(t) <

02 == [2 08], D11 == 04, D12 == 08

X R G ) BEVIRES I 2 (2). SR AR X (13) S X
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~10.3233 I 0.3837

~11.0000|” 7 | —=1.5066 |’
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| =1.2053 —1.7821 "
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B2 BRGEWD P HA R T [4] 3076, FRolk, R, S T MO Wi 2R S e i FE P I
1 1 1 BhAEAR, 2002, 28(6): 897 —903.

E = 0 A= —2 B1 — % (LIU Fei, SU Hongye, CHU lJian. Robust strictly dissipative con-
00 ’ 13 ’ 1.2’ trol for linear discrete time-delay systems[J]. Acta Automatica Sinica,

2002, 28(6): 897 —903.)
By= | ci =106 12 (5] HELE, SICHL. et SRS B AL, Pl e
> oo BT %, 2005, 20(2): 195 - 198.

Cg - [22 08], D11 — 04, D12 — 08

JFHQ = -0.1,S=0.1, R=2.

BT RGBT AR AW 2%5(2). A ik 2 2
KIPM R ) f77E, HILRBUEREN, G, LT 735l
WAM =1 1]Y

o |0825] | [-osa2)
1.0000 1.8918
B [—1.1865

—0.8812
| —0.7981 '

0.9466

SRIG N R G B IR (18). Uk K (24)
~(Q27), A A3 — 4RI AT AR R B3N, A7 A5 45
e(18), FRIUE IR R G0 (19) B VF H ™% (—0.1,0.1, 2)-
FEHL, HAR IR (18) 13 25 1 ol ¥ il Ay

K =[0.8494 1.6243].

FH T R T RIS, e 2122490 1 R B 8 22 A0 A i 28,

XU B R GE(L), Bevh B an SR (117 12 10
DU 1R 7 b FE SRS T, nT AR I R BE % i
RTINS, AHTCVE B vE A FE R 8. R A
SCH BT T IR R R A A B L
6 %518 (Conclusion)
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