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Abstract: This paper is concerned with the stability criteria for the single-packet transmission networked control sys-
tems with time-delay and data packet dropout. By modeling the networked control systems as an asynchronous dynamical
system with rate constraints on events, the sufficient time-delay criterion and data packet dropout criterion for the expo-
nential stability of the networked control systems are presented and proved by using the Lyapunov stability theory. The
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simulation with a practice example is given to show the effectiveness of our methods.
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Fig. 1 Model of networked control system
e R G IR (DR
&(t) = Az(t) + Bu(t),
y(t) = Ca(t).

Hrp: z(t) € RUNRGRIRE, u(t) € R™A RGH
AN, y(t) € RPEARGHH, A, B, ChIG4EH &
U

T BN 7RIINCSYE QT M e: 1) AR KA1 1
FH IS TE) 2R 25, DAL 5 1 L AR (h > 0) X80 5k
FE, 5 KA S (9 35 0 S RS ) B e e A
Bn A AR B W25 2) B g T Ok SR
), B A A — DR BR AR, S
0 I R 3) FEETOREE L AT AR SO A
K%, MR EE . AT % — H R DB U 3 45 ) 2 4
o5, SERAT AN B B 4) 99 4% b 540 110 38 A
FEANH 32 I8 4E, NCSHY [ LI 27, 32 EALFE AN 43
Th = Tack + Teak + Tek» 2617 KFRIRI LE /42 T 58 kA
KAEJE I, 7 F8 A% 3K E8 ROI8 B B Z MR FF L BT
PR B EHE (R T I AE, 70 T AR AR RIS B B
[ i Er e e | A TN T PO = A8 2
A RIRE R B TR HE S AT AR i ) 1 I
HE, T 72 B HUHE 28 IO B T H L AR BRIN ZE, 7 BE DT
PATEAE T B A RN AR, AHSER Fro HoTger,
Tear/MB 22, 17 H 0] DU IE 38 1 14K S A v v gt
— 35N, R AR 7 VT 7oar BOE 205250 5) f)]
w0 < 7 < h.

T UL R, BA W E15 - I e FEE L 5k
[FINCS o] F B2 7 B R R R

K2 /s R d ) F i (kb)) AE W RE L A
A2 ZE, i HLIE 2 B B3R A vl 0 1) ol
A0 R I AR s 2) B0 B 22 AR BT I, 2% 8 A,
AR RIE LT 3) Ffi Ok IE, H A g 2
o O BRI A T KA )k B DA% i, bRl b 5
:S1; 15 GL2)F13) 35 R F s A0 2R, bRl 8 S AS,.

—

(D

B2t 7 5 2R vh B i £ A0 TR R B[R AR A
AAFAE IS ZE, 1y HoA 2 R0 IR 3R O, B w76
T T FE R AS, kAR G R T s (kh) AR 0 TR
R SRSy KA AR LA BT, nl 2B R
BB BEAT a0 R 4k 1) K B 1) 09 26 38 RN
TE 5 B (kb ) 1R W9 24 38 VRN SiE 45 51 FH R I 2B, 3R
TNy 2) B B g AE T TR R A SRS, R AR A T AR
Pix(kh) e WL FE b SRSy KA 3) K B dug, 1)
W 28 A B 5 O R B i (k) B N 48 AR Bl 5 KRR A
If. HA W 25155 I 28 A A0 2 2K FNCS i 16 A5
AN E3FTR.

- i(0) = Ax() + Bu(n)|__ x(kh)
~ v = Cx() i

55,8, A\
{

K2 AAIEMEEEERINCSHR
Fig.2 Model of NCS with time-delay and data
packet dropout
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