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Robust H, control of discrete-time singular systems with

exogenous disturbance and time-delay
XIE Xiang-sheng, HU Gang, LIU Hong-wei
(Systems Engineering Institute, Guangdong University of Technology, Guangzhou 510090, China)

Abstract: The design of robust controller for discrete-time singular systems with exogenous disturbance and time-delay is
discussed. Based on the stability analysis for the systems, a sufficient condition of robust stabilization is established in terms of
linear matrix inequality. Then the problem of design of robust feedback controller can be solved on the basis of LMI techniques.
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2 WHEBEB XASHIREMS T (Stability
analysis of discrete-time singular systems with
time-delay )
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Ex(k+1) = Ax(k) +Agx(k—-d)+Bw(k), (1a)
z2(k) = Cx(k) + Cyx(k - d) + Dw(k). (1b)
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EX(k +1) = AX(k) + Bw(k). (2)
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3 = HIF|/AYIE T (Design of controller)
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Ex(k+1)=Ax(k)+Apx(k-d) +Bw(k)+ Fu(k),

{z(k) = Cx(k) + Ca(k - d) + Dw(k).
(6)
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u(k) = Kx(k) (7)
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Ex(k+1) = (A+FK)x (k) +Ayx(k-d) + Bw(k),
{z(k) = Cx(k) + Cyx(k) + Dw(k)
(8)
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4 BB (Mustrative example)
FRBEB XF56), RENRBUERESF
2
110 -0.4 0.06 -0.08
E = [2 0 3}, A = [ 0.09 0.4 -0.085},
313 -0.050.09 0.3
0.08 0 0.055 0.07 - 0.06
Ad{o.m 0.075 © ] B:{0.0S 0.02 }
0.065 0 -0.02 0 0.09
c=[0.1 0.4 -06], ¢;=[0.2 -0.06 0.05],

1 1
D =1[0.02 -0.1], F = [_1 0.8}.
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HP d A TAEHEREEEH 2, MAHEK
4 Matlab 7] 18, R Z R4 (9)FM(10)f& N

T 0.0356 - 1.3914  0.6686
P=|-1.3914 0.1466 - 0.0430],
L 0.6686 - 0.0430 0.2361 A
[0.2072  0.2017 - 0.0280
Q =| 0.2017 0.9906 -0.9297],
L _0.0280 -0.9297 1.0619
e = 90.8989, ¥ = 0.1527.
W REN RBREN
0.0569 0.1193  0.0393
“lo.0448 -0.1299 - 0.0185)"
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