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Abstract: When there exist uncertainties in the mathematical model of a controlled system, robust controller is needed to
stabilize the controlled system. But if controller itself has uncertainties too, the controlled system will become complicated and
difficult to control, at the same time, desirable control target is hard te achieve by traditional rebust control methods, even sta-
bility can not be guaranteed either. For these reasons, the study was conducted te provide convenient methods to design stable
controllers for those systems which have uncertainties in their models and coentrollers. By describing uncertainties as additive and
multiplicative perturbations respectively, two resilient guaranteed cost contrel problems were considered, and the design methods
for corresponding centrollers were given simultaneously . During the study, the main results were expressed as LMIs by employ-
ing various mathematical techniques, such as zooms of matrix inequalities, equivalent parameter transformations etc. Using LMI
tool box of Matlab software, it is very easy to design the appropriate controllers. Finally, through employing cne controller de-
signed by results in this paper and the other cne designed by existed methods on the same controlled system, it is found that the
former could stabilize the system perfectly, but the latter fails, which proveed the effectiveness of the derived results.
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1 5|5 (Introduction)
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2 |9 &H#A (Problem description)

Z 25 LSS AR RIAAE 2-D BHES
x(i+1,5+1) =
(A + 04D x (i + 1,7) + (A + D) (ivj + 1) +
(B, + AB)uli +1,5) + (By + ABy)uli.j+ 1),
y(ij) = Cx(i,j) + Du(i,j),
x(0,j) = X, » x(i,0) = x;.

(1)

He: x(i,)) €5 uli)€=mv(ig) € =il

REGRES WA WHiEE A,4,.8,.B, BEA

B YRR (HAE A4, .04, AB  AB, R FESE

SHPHATEN., B2 &8

[AA, AB;) = HF()[E,, Ey] (i =1,2).

(2)
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Ci,+ D) Qi +1) +
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(i + DRyu(ij+ 1)1,
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u(i,j) = (K+AK)x(i,j). (4)
KA K RrEH S, AK Forihl 2818 5 00
B ASOE B EFA T MR

a) AK &g 5Rsh.

AK = MlAl(t)Nh AlT(t)Al(l) < I. (5)
Hep: M N, ZRHEBERERE. A, () BX
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AK = MyA () NK, AN A (1) < 1. (6)
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A; = A, + DA (i =1,2), K = K + AK,
[Ql_+ K"R K 0

0 Q> + K"R,K1
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J < axloPxio + B %01 Pxor.
3 FELHR (Main result)
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[E; :z] Y (10) H%éﬁ&@ﬁﬁ\?}ﬁ%ﬁﬂa w(i,j) = YX'x(i,j). &
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[ - X +eHH" A X+ B,Y AX + ByY 0 0 ]
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B Frik BRI RRVPIE R 2L
S = x(i.0),x(0,j) € =":x(i.0) = UW,,
x(0.j) = UWy WIW, < I,k = 1,21,
W B A R B _E R

Jo < A (UTX7'U). (14)
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min (A)
[- Al UT ] 0
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inequation (10).
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WMESE (D - PERIFALIER o(i,) =
YX'x(i,j).
4 #EE B (Numerical example)

AT Y PG~ BEE G, LA A S
RHARE WHARTENAS  RRWSHRWT

[_0.2 1 ] M 0.2 1 ]
"L o _—oo0d”™ " L_o.5 0.081)°
- 0.097 0 - 0.01
B] = [ ]9 BQ = [ ’ H = [ ]y
0 0.1 0.001
E, =[-0.1 0], E;, = [-0.01 0.01],

a =0.4,8=06, Ey =0.15, Ex, = 0.27,
M, =[0.12 0.16], N, =-0.1, N, = 1.
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1) LHEHI2EY 8 B A B et 7T LR A
IMI T BARER(15) , TR RL (D H-— R
RLASF | 2% 4
u(i,j) = [2.1999 5.1927]x(i,j). J < 168.163.

i) ST s s B A Fek X B et , AR A
LMl TEARMER(1S), AR ARG (1) B — Dbk (g
R A | 2% 4
u(i,j) = [2.2867 5.0599]x(i.j), J < 234.250.

BT 2R A0 T IR B 2%, LA
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u(i,f) = [2.1607 5.1949]x(i.j).
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Au(i,j) = [0.0120 0.0160]sin (£)x(i.j).
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5 #4518 (Conclusion)
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