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Survey of Recent Progress in Networked Control Systems

YOU Ke-You! XIE Li-Hua?

Abstract With the rapid development of sensing, information processing, and communication technologies, the research
in the emerging area of networked control systems (NCS) has attracted considerable attention in the research community.
The purpose of this survey is to provide a review of state-of-the-art of such research. We particularly discuss various
network conditions required for different control purposes, such as the minimum rate coding for stabilizability of linear
systems in the presence of time-varying channel capacity, the critical packet loss rate for the stability of the Kalman filter
with intermittent observations, network topology for coordination of networked multi-agent systems, as well as event-
driven sampling for energy and communication efficiency. The common goal of discussion on these topics is to reveal the

effect of the communication network on the operation of the networked systems.
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ROy, LA 758 O3 13515 3 A4L i 0
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w
— #4 5 i
*

3 KRG

Fig.3 Networked estimation configuration
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AR 3 p < pe < pHT. WBE—2E 1) )
R AR ZE p, 7 k52 BRIk, BRATK
IILLR PR T B[R] MR L RS 4%,
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Yt = Cxtk + 6%
tre—1—1 ~
Y1 = CA™ kxtk + Utis

Y, = CAtlithtk + /17t1
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k
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P R AE AR ER VAR A IR A6, A7 AR IEAE B AE 15 XE
Bk >0 H cov(Vi,) < BIB2. AR He 5t
A TR E FIASEESE B 3 BEAT 20, WX T A AR
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7 Bk T, A
a(MtrI;Mtk)il < Ptk|tk < 5(MtTkMtk)71 (18)

W Py RSN T (MIM,,)™" 0H R @
TRATE SN P, 4 FbE, AR 0 e RS
Py, I SRS SRR AT, O B
5 (M My,) =" WP A, 4 M, = M, A",
M2 MEM,, 1F & BEHLIN A 2 55 ) ] 000 5 s3]
T H A FAVE S A o ARG L Y. i, 4 C
RARRT SR, W

MIM,, > ((A=5)TCTCA1) >
An(CTC) (A7) T A

H N\, (CTC) > 0 Fox CTC W/ MRER. i
A AFEFE A BIRsae, 2 | Aul?(1—q) < 1, W
S1HE 1 %,

E[(M,; M,,)™"] < A (CTO)T'E[(A™)TA™] < 00

Fetehsth, AT LGIEIANAE Ay [P(1—q) < 1 32
W) EREEIAE p4q = 1, WS RBR SRR 4 A
MAT R AR s E RN p. = 1/| A%,
X5ER 3 Z2MA .

TR POIREFE C, i rank(C) = m < n,
oA ZAR L R R SRR A FE 0 2
2. AT —Br Rk B RX AN R L R,
RAMIFAHRE A N LR TE:

Al

1) A= ;
0 X

2) A= diag{A, Ao} H [ M| # [Aal;

3) A = diag{A\, A2} H Ay = Ayexp(279i), ¢
LA, 12 = 1.
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HE oy =r/d, d>r > 1 EHATLR) L
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DL B T ERGTRE AL 2560 anAn] 52 0 R S )
AL, Wk (C,A) SR, AR 2 41 1) ~
3) MO N, X THA ke N, (C,AF) tHay M.
XA A S 4) FIFAML. FL b, MTE
k>1, 7 (C, A*) Arr. X ERE W {yratren
AT LI R ST — S (Mode). #5200 21
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e L X B B S TAEN O 4) T, Al TR
Ji ZEFERE A FAE AR E R T 1500 1) ~ 3). 77 23
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PRUER IR 2 8 A R R TS
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EI A L) ARERARN N p < [Ny 727D,
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Barh, T2 AFAEXAE I RGO R [ ¥ AR
AT HINBR R R SRR At k2%, T AT
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Horp, oy € R WA« A HERAE B ZIFRGS, b
ARFELA. AT ug, h

up, = > ay(a), - x}) (20)
JEN;
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Hrf, ® %R Kronecker iU, EAR H—F s
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.
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1 35 AR MEAE BT AR IPRASETE SR — 4R TE.
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B A SRR 1, A E BEARFPIR S AT

A limy oo 7}, — 24| = 0, Vi € V. 5E X
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.
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(30)
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€ (0,1), ARMERIES n < 1., A5 (30) &
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i=1
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W A JZRGE M), IR RAR (30) EAAAEIEE R
MErfE. EXMIELT, 2 n. = 1.

T 6127, # G A BRI 4K
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1) (A, B) Z0HE 1;
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5E FE At

FL b, B =1 —wuy, WA, AR €
{2, -+ s} A ] < m(w). RIS HE R K,
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AR RSN T
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EHE 708, (R A R AR IR TR,
H B BN 1, TEREII (24) 1R F, 2 A £k
ARG (23) 3K B 94341
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XFIEEE, LT R 5 8 HLAR U,
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T
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