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Abstract: The problem of robust H., guaranteed cost fault-tolerant control for a class of networked control system(NCS)
with time-varying delay and packet dropout is investigated. A new model is employed to represent the linear controlled plant
in the NCS, a sufficient condition for a robust H., guaranteed cost integrity design with failures of actuator or sensor is given
in terms of a delay-dependent approach. And the design method of the optimal robust H., guaranteed cost fault-tolerant
controllers is given with LMIs constraints. Moreover, a less conservative method is obtained due to the lower bound of
the time-delay introduced in the model and appropriate free-weighting matrices introduced during the proof. A numerical
example shows the effectiveness of the proposed method.
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SRR B @, JFKe e O By N R B R B it 1 25 6 B 2
iw), oA F = diag{f1, fo, -, fn}. Hh: F e &,
O NALIELRTF IR F 6 MG RATH 0 8 1 45 Fh 4l
B B S (F = 0BRAM), R BT A 1] B 14 2%
AR G f WAL

; {1,;@%%2%%15%;

0, i MERIE R
AT %2 NCFS A

i=1,2,-
#(t) = Ax(t) + BKFx(t —np,

Q;

, M.

—n(t)) + Ew(t),
z(t) = Cx(t) DKx(t — nm — (1)),

b <t < tpir. (35)

O A AR A R O B, M Hoo TRV RE A
FEHI BT H bRk SSRGS B & K, 1515 R4t
(35) Wi fE 25 a)~ ¢).

EHE2 FHIENCFS (35), X 145 € A% Jik 2 ik
Bt R F e & M H2 I RASHAHENE, 4
AMERF IS, 55 A e > 0,7 > 0, 1y g A0, WIH
TEAEIE E X FRAEBE P, R, M, Zy > Zo, 2 1E € X FRHE
e Q FHEFE X, Y, U, V i

WUPIR 35 158 (6) S — /M AN a8 NCFS(35) H A & 4%
Ho RPEREARGE BB, HH SN a Tl K =
KP=1 k45, tHN. M RGN Reabs BN T, Horh

IT* = I} + I, + 11" + 5,

% 0 BKF 0 E|
*x —Q 0 0

0

I'=1| x =« 0 0 0],
* * * RO
* % * * 0

II; =[AP 0 BKF 0 E|*[I I 1],
I}, = [E1P 0 BE,KF 0 0]".
SEFE 2 OE R FR 5 e B 1 SR, A3 I A e )
s AL R R e A R P A, AU E 4 Hoo 1R
P e 20 428 1 48 1 BT S s N IR (A0 T
735 20 (32) T (34) KA, BEAL A FEELIR
4 PiEHEH
X B HA ZHOR I E BFINCS(1), KA SCHR [7] 1
AR o, A

—-1.3 —-0.5 1 0.5
A= , B= ,
0.7 —-1.8 0 1
09 0 10
C = 5 D= )
0 1 01
0 0.2 0 0.2 —-0.4
El = ) E2 = ) E= )
0 0 00 0
04 0 int 0
G = , F(t) = - .
0 0 0 cost
BB TN
cos(27tt) exp(—0.2t), 5 <t < 10s;
w(t) =
0, otherwise.

ARG MIPIEARAS A 2(0) = [1 1)7. BBERAERE WA
h=0.1s, 1, = 0.1s, gy = 0.4s, 6 = 2. 54 AT 28
I BRI T, Lo = diag{1,1}, L = diag{0,
1}, Ly = diag{1, 0} 73 AR AT AR IEH L AT 25 1 F1
AT 2% 2 R A 58 A R 51 NIRES B it 4 il A
(6), i ¥R e 2, Ble = 1,y = 0.9, 25 IMBUERE Ny =
diag{1,1}, No = diag{1, 1}. FJH Matlab }1{¥] LMIs I
HA, sk =X (10) 15 2R E M Hoo PRI BEZE SN



5512 3 & 3 & —FP VAR M6 NCS 245 H o PRME 48 54dds 4 1775
Pl b _ _ 1 B
~0.4234 0.0678 - - - LA 2 R
K, = o 061 0 e LA 1R
| —0.0635 —0.3460 | g
Tk SRARL AL ) (32), W5 B BB Hoo IRTERE
WHEEEY _
e | 04122 00771 s
“ | -0.0671 —0.3253 | (a) HRAx, (1) I
FHIY. 1 PR R GE 1 Bk BE e b b T = 16.009 3. =K A
LA 1) (34) TT A BP0 B Iy 1 S ME N - ——-4%%%%%2 Pt
5ooefl e R 1 KA
N =0.045 5. 8
Bl AR B3 IR BRI T, Fy = diag{1,
1}, F| = diag{0,1}, Fy = diag{1, 0} 7> B F -k B 4s : s s
1B AR 1 MBI 2s 2 KA se 4 e iz, ) e t/s

= 1, HAth M 4 S HORAZ, SB LR g X (36), RT3 K
MEHE Hoo IRVERE A e
[ —0.4044 0.1276
| —0.0190 —0.3033 |
TR SR A B B4 H o PRYERE RS EE 15028 A
[ —0.3623 0.1871 |
| 0.0364 —0.2376 |
FHN. B PR RGN PEREFRAR R T = 14.282 7. I AL
AF BN BB y 1 /NME R 4 = 0.0495. K H
DALFE 2T L, FERAT 8 BAR SR A 10 5 AN ) g e
B 1) NCS ARZS 0 S 11 26 Pl 2 FTE 3 .
AT LA JE T LG H, ZEHRAT 38 st I & A 2k
BRI, RIEAEAE AN AP 5D, NCES 15 fE A Friiis A
S, AN A PR AE B P sl 6 R GRS, 1T
HEA RIFRPERe. XL SCrh ik gy dont T BAT I
AR S N 25 A AN 52 NCS E AT 8 mlA% a8 A4
KA B A S8 Ho PRTERERESE ).

K, =

N

K=

S

! — TIRIE
- BT 2 R
0.6F 0 e BUATEE ] denk

state x,

0 5 10 15
t/s

(a) TRAx,(0) I

— TR
- BT 2 R
.......... %}“L’?T%g 1 ji&“&

state x,

5 10 15
t/s
(b) TR x,(£) R B

2 BUTSR AR T R GRS RY NI

(b) WRAx,(¢) HI W |3
B3 fHRRKRYHEER T RERSRINm L

5 4

AR RF BAT I AR I SR AL ¥ NCS, [R5 1
TS SR & PRSP B 15w, S TS 2 1)
FEALAY, EPAT 2% AR AR WS T T, SR FH I A
(1) 5 9%, T8 3 4 3% Lyapunov-Krasovskii 72 B, 75 3]
T ARSI B H oo PR BE 58 1 1 I 5 4G
FRA AT I LASK AR BAT LMIs 29I LAk il 8, 45
T LB Hoo TR 1R RE A RS 72 25 10 D04 B vk I
Vi TR B O R AR AT B A e e, T R AT AZ X
JBORAE B, HAZE 1S T I 2 R 5, 5IN T dE 41 |
PHASCREL I A B, A4 L 25 R AT A PR s . 7 05K
BB UE T A4 TV A A4k
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