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Robust Stabilization of Large-Scale Discrete-Time Systems with Time-Delays

Ju H. Park
School of Electrical Engineering and Computer Science. Yeungnam University

Abstract - This paper describes the synthesis of
robust  decentralized controllers for  uncertain
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large-scale discrete-time systems with time-delays in
subsystem interconnections. Based on the Lyapunov
method, a sufficient condition for robust stability, is
derived in terms of a linear matrix inequality (LMD.
The solutions of the LMI can be easily obtained using
various efficient convex optimization techniques. A
numerical example is given to illustrate the proposed
method.
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y{R)=Cafk) i=1,2,-N

A7 x(HeR™e Auas w(bheR™E 4d¥E,
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A = block diag(A,, A, -+, An)
4A =D F (kE,
B = block diag(B,, B,, --*, By)
4B =Dbe(k)Eb
K = block diag(K;, K,, -, Ky)
Ap = block matrix with elements A (i%7j)

4Ap = ngdiFdi(k)Edi

D, = block diag (D, , Dy, -, D)

D, = block diag (Dy, Dy, -, Dw)

E, = block diag (E,, Eg, =, Ew)
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Q =
2.583 0.0860 0 0 0 0
0.086 0.6117 0 0 0 0
0 0 3.94 1166 0 0
0 0 1.165 0.822 0 0
0 0 0 0 1.232 ~-0.239
0 0 0 0 —0.2388 1.091
S =
6.226 1.055 0 0 00
1.055 3.49%5 0 0 0 0
0 0 88777 02877 0 0
0 0 0.2877 6.6503 0 0
0 0 0 0 4.3% 0.465
00 0 0 0.465 2.034
M=
0.1684 1.198 0 0 0 0
0 0 1.4701 —-0.0824 0 0 |.
0 0 0 0 —0.6029 0.965
A9 A2RH, K=MQ '=diag(K,, Ky, K)UAZR

B 23 Aagg gstae Aojrle A gae

K, = [0.6888 —1.0762]
K; = [—0.3308 0.8121]
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