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Delay-dependent static output feedback control for singular systems
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Abstract: The static output feedback stabilization is investigated for a class of uncertain linear singular time-delay
systems. Firstly, based on the stability criterion for the nominal singular time-delay system, we establish a sufficient
condition, in terms of linear matrix inequality with linear matrix equality constraint, for the closed-loop system to be regular,
impulse free and robustly asymptotically stable. A parameterized representation of the static output feedback control law
is given by the feasible solution of the linear matrix inequality with linear matrix equality constraint. By using the matrix
orthogonal complement, the linear matrix inequality with linear matrix equality constraints is reformulated into strict linear
matrix equalities(LMIs) without any constraints. Finally, a numerical example is presented to show the effectiveness of the

proposed method.
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Ei=(A+AA)z(t)+(Aq + AAL)z(t — d)+

(B + AB)u(t),

y(t) = Cz(t),

z(t) = ¢(t), t € [—d, 0.
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Hrpe z(t) € RUIRE N &E; u(t) € R™A#EH
WM y(t) e ROAFwERIH B E; d > 04
RGN FIRE B o) RS2 (6)7E[—d 0] L1
WItG I i B, A, Aq, BRIC R 1 e 50w B BE,
HEr g 28 7MW, [ %rank E = r < n; AA,
AAKIABAH RG AT S5, HEALUTFIEA:
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e A ENFE R, HLI A2
FT()F(t) < I. 3)
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Ei(t) = (A+ AA)x(t)+(Ag+AA)z(t—d). (4)
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Hr: A=A+ BKC,AA=AA+ ABKC.
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3 FE4LE (Main results)
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u(t) = Ky(t) = NM~'y(t), (6)
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Bi(t) = (A+ BKCO)z(t) + Aqz(t — d).  (7)
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4 HH 5L (Numerical example)
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5 4#5i8(Conclusions)
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