EnHEEIH
200546 A

R ERS5 LA
Control Theory & Applications

Vol.22 No.3
Jun. 2005

RS 1000 - 8152(2005)03 - 0487 - 04

MIMO RE=H ZREHEERS T

#grh, £ ¥, A N, A4AL
(AT AHLE LI H 21009)

BE: 4 REAFETHRETEASEMSTAZHAMEBEAZH B (MMO) MEEHRE, RN TRE
BRI R A R T SR R B S RIER S, B ENR R ES B snifE %, NGEINE
B FRKT—NRERY, B T HEMNERHREMER 2T Lyapmov REFEHERRFN(Ms) 5k, 4
HTHRRESERENTE R HERAS XN T ERA RN .

XBF: MBATHIRG; FE; Lyapunov RE; MBEBEAER

HES S TP273 ZHEARIRE: A

Modeling and analysis of MIMO networked control systems

FAN Wei-hua, CAl Hua, ZHOU Chuan, HU Wei-li
( Department of Automation, Nanjing University of Science and Technology ,Nanjing Jiangsu 210094, China)

Abstract: Considering the MIMO networked control systems with the sensors and controller interconnected by network, the
model and stability are studied. Suppose the sensor nodes and the controller node are time-driven with fixed time difference
among their sampling time, the maximum network-induced delay is larger than one sample period; the model of the networked
control system is given. Based on the Lyapunov function and linear matrix inequalies (LMIs) , the sufficient condition subject to

the asymptotic stability of the close loop system is derived. The simulation verified the validity of the method.
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Fig. | Structure of MIMO NCS
2 #4% (Modeling)
2.1 MEFE SRS (Network induced delay)
W 1 FR , RS RGN RTR N
{ (1) = A, x(t) + Bu(t),

y(0) = ¢ x(0). )


http://www.cqvip.com

488 B O A

i’ﬁ

5 p A L0E

H x(t) € RFAFEHENRERE, u(t) €ER A
A,y(t) € R™ H¥ith,A,,B,,C, HEHRT RYUE
B R AT B E S5 R Gk AR,
MEBRBTEAMBIE Nt HEERFEAT
AR B . BRI T S RA RS AR
T AEBRNEAT , Y5 B BUE BIAE AR R T SR
PR B () B T R B, R AR A7 8, &
EFHEEE AETHE R B RAT, 15 53857 SR %
R TTREERE, R .

HEMEMAGMBIRIT .

1) e A 11 I 2R T S O a3 g, B
Bh T RSN ANRENZISERET RN
HE 2 Z BIfFEERE 2,128 8,T,s = 1,2,
m,d, < 1 HEH.

2) HFEAL R T SRR R RE AR T)
EEBE HORENZEDRE, EF 2R, £
s

3) BRI R A AT HIA .

B iR S B 2 B 7w B R BT D0, B8CHE e A% ks
FhE, BRI SR A Z KA o, B M
BB RPHHE ¢}, 0, LK T HRHE.

&< 0T, W 7} = 0,T;

o> 8T, Mz = (di +3,)T,

He

5 {(»7, - 8T/ T, (ti - 8,7)/ THEHK,
UG-8/ T] + 1, Hdt,

s = 1,2, ,m;[ -] HEUE.

Kkt %)
{1 Kél1 1
e | WL 4 )
: ‘:.“@\ '\t \\‘
& A W T -
tekt m BN Ty BEIERA
PHRMA B =7 VA
o 38| -2 et
T8 4
kT (t1)T +2)T
{
B 2 NCS R

Fig. 2 Timing diagram of the NCS
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3 REMSH7(Stability analysis)
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Fig. 3 State response of NCS
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