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H_, State Feedback Control with Memory
for Uncertain Linear Systems with
Interval Time-varying Delay

ZHENG Min! FEI Shu-Min!

Abstract
based on fractioning the average delay approach is presented

A new type of Lyapunov-Krasovskii functional

to analyze the stability of a class of linear systems with norm-
bounded uncertainty and interval time-varying delay which be-
longs to a given interval and has no restriction on the delay-
derivative. The delay-dependent conditions are proposed in
terms of linear matrix inequality (LMI) and the conservatism
is reduced through our delay fractioning method. Then the H.
state feedback controller with memory is presented through an-
alyzing the stability of the closed-loop system. Numerical exam-
ples are also given to illustrate the effectiveness of the proposed
method.

Key words Interval time-varying delay, time delay systems,

LMI, H., state feedback control with memory

1 3|18

EEFHRGTHTREMEN, 7B M L AL Mm%
&R I LS. B B R BCR A HISCR A, &
MR RGEATE. B, BRI E R RASR T
2R, — IR RE RS /N HA St Y i
— 5 IS I i R 48 3 il 235 M) . I 4o, 0TI R
G (ke PE AT D2 T8RRI~ Xt T AS i R 4t
DL AFAEAS I 2 YE B R S8, AATTIE SR H B 3843 ke ik 51
X — A . fER Ik N, —J&35E T Lyapunov—Razumikhin &
B vk, — )& 3T Lyapunov—Krasovskii 72 B I 75, 67

ek H I 2006-12-13 B Sk HI 2007-4-7

Received December 13, 2006; in revised form April 7, 2007

[E 5% FARFHE SRS (60574006) )

Supported by National Natural Science Foundation of China
(60574006)

1. KRR AT Fst 210096

1. Research Institute of Automation, Southeast University, Nanjing
210096

DOI: 10.1360/aas-007-1211

H RS TE T T IE R ST 4 Lyapunov Bk, HATLAALHE
A ISP 90 28 1 23 [ I ) A, e R T AR R OR S R T
I, PR ST PR T SR AR R I R SR G, AR el A
I&E M Lyapunov—Krasovskii 72 B & MR, KA [F B A
2] R R BOR R AR SEE, S0 AN R KBRS, AR E
T RS B AR it g s i DR ST AR L. DAL o et IR R 42 1)
FE M2, AT ARG R~ PR B8 /. T B Rl iR 5 AR e —
ANFA 22 DR Ak B F 0 B Fridman 260520 25 7 — Pt T
“descriptor form” [J Lyapunov—Krasovskii 72 b 2 #T /72,
Hi TR — KPR, SR RS M . Xu
SEIS] Rt [ o B IR ME R R, 4 T —BIOR 5 B BORAT Ao
A X IR E P o A 5, A IR 3RAG T A R R ST PR RO
Gu 251 LT 58 #PET o Bt — B Ak R, vk T IR
RS AE R, BCAR IR 57 R A5 3 003, (HLIX Rk T g 4 ik
T2 RR R I T B B AORAE T RS 4 A PR A e )
B 5 V57 H, Peaucelle 25 F I #6 £h 23 25 A &
R Lyapunov BT [ a2 I REE AR e v ), J@ i
N R 853 IR IR T Bl /N Rt s Mk 9 R R sy k. 3 b 7 ik
M SR T Qe 4R G TG R 2 BT, HR AR I AR % A DA
7. He %00 ot — iR InAA S AR (A R 1%, R — e
FERI T R, MR ASGE A IR R . B kR
P AT ] 5 B ¥ B i A A 28 FRLRITE 1 LA P (AR I i R
X R A A P A B 1) AN . Jiang 45107 &6t R 4442
T 2R 48 HH A A TR A R I A I e R, ) A R A ey 1 e T
Lyapunov— Krasovskii 72 pf 7 0F 700X — ] 8. A SCAE S IL
REA AR S F 1, A A I 23 0 T Btk — P e O e M, >
S PR I AR Ay IR 5 DX TR (8 o Te) 8, 17 A IR BB /DAL DAAEALAL
o Fz /IS D S AN T 5, T NS e /N ¥ by 5 [ AR B iy R 4
WA P23 AT Wy o 3l I v 3 ok o i 28 ECA 93 /N IR
SEVE. AR SCITVE TG IR AR R T T 0 e i I 43 e/
PR, TR] I A 3 2 v 0 T R 5 7 e T A 5 T O =
T, m a5 L M BEANSE L (LMI) B G H, AMURTF
PE/AN, H LMI R RS 5 B b, BUa i if 45 T A2 AT
JOECH A TER AR A R RN G Hoo FHIAT. XFPHF
TCAZARZS I 42 T 288 A [ I i R G v AR B R 7 28 IR i
R P AR WARIE. 3 g5 18 ik B Sl s T 3L
AR
2 (ERERYIRH

58N IS AR IN R R
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TG FTLAMS EIE R 3 4 O

E 1WA Ky, =0, WA LA R— IR 2R K
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. AHEG AT ARSI AR A I A AN A5 2 m] A 1 B U

E 20 N TFEMHEEAEX (21) EAEMAR (20) F
{10 SR AR ) A, R LA FRT SR 0 R B S 0k, BRI R R B
fR#l: Y = aP(a > 0), Tl Y™ = aP™', XK
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A o JEAT SR AL
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N T T o 0F SCHR (6] A1 (7] F R S 2 AT B0 E PR Ui
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Bl 1. 2 RE I A E PRI R ST
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M, R AP+ BK, AP B, (AP+BEK)Y D (GP+GK)T  (CP+ DiK)"]
x Il Rs 0 0 0 0 0 0
«  x —Qa— Ry 0 (AP+BE,)" 0 (GiP+GvKn)T  (DiKm)"
oo * =5 0 PAT 0 PGT 0
ok * « =T By, 0 0 <0 (21)
S * * * -Y —eD 0 0
* * * * * * —el 0 0
oo * * * * * —el 0
| * * * * * * * % -7 ]
Do 0.01 0 oo 160 0 G 10 0 fEU I‘DJ%EL 25 Y — Bl 10 IR A I S 5 9%, SEBIER I T %
0 0.04] 0 125/ 0 75| BRI

SCHR [2] 4 AR 0.7692, T SCHR [6] 4 HYS Ry = 0
I, B 0.8654 (MLER 1 FToR), W5 H e s Ab 2
han ANAEEIE, AR 1 £E r = 2 HBERI2 101 0
T, g R B SRR SRR, W KR 1R TR AU
HEAT PLAE, G AR SOV S TR /.

* 1 BRAVF R

Table 1 Maximum allowable delay bounds

hon ha ([6]) har (A3CHER 1)
0 0.8654 0.8934
0.10 0.8873 0.9222
0.50 0.9832 1.0494
1.00 1.1336 1.2415
1.2051 1.2051 1.3303
1.4366 1.4367

5 2. FIETEN (1) MRS, HFESEOLSCHER [7).
TSR A 1.2 < h(t) < 1.8, MAAC A 3, H I
a=0.1, 8= 0.00001, v = 0.015 I, FHhI 2514 K

2.8177 0.6227  —0.0487
K = |-0.5418 —3.5221  1.4075 |,
—0.8697 1.1716 —3.6851
—0.1463 —0.0086 —0.0263
Ky = |-0.0110 0.1280 —0.0895
—0.0011 —0.0481  0.0677

TIEAR RGN, SCilik [7] TG RTATAR, T WA SO v A AL
5 it

ASCAL St 2 DX ) I AR I ¥ R 4, ek I i o v o
148 1] Lyapunov—Krasovskii 72 b fa e 7 ik IR sk,
SN a1 11 i e =9 TR T (T N 3 1 i R ST
IR T 2R Ak A A IR A B b, TR 2 e R
FEREAR A H D, e RRIE R T R Dy I 3 SR W
A, a7 —RAM € B B RE RE B Heo ¥
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