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Abstract
limited data rate of multi-agent systems, which is a hot topic of the systems and control community in recent years.

In this paper, we present an overview on the state-of-the-art of the quantized consensus and consensus with

The background, motivation and significance of this field are introduced and some representative methods and results are
summarized. On the background of multi-agent systems and networked control systems, some future research directions

for this field are presented.
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HEIN w; SO T30 B S R0 R RIS, T8
2 HHU = {uy, -+ un} A=A,
Felth, Y U EERS IO R BT,

Uz(t) = ki(xi(t)ale(t)a T ’xjuvi\(t))v
Js €Ny s=1,--- N (3)

1.2 #EEmY
EX 1. W{z(t) eR, t€ZL,i=1,2,--- N}
&N ANERE, Horh T 2N RRARAR, (X SL I (] 1
B, T =[0,00), fEERUNTIETE T = {to, t1,--- ,t;,
e}, Kbt s =01, PSRBT Z]. A
Jim [ai(t) = ()] =0, 6j=1,2- N (4)
2 {21, 2N} RN g5 1.
EX 2 ¥{r;t)eR,teL,i=1,2---,N}
& N MR, AiA71E o+ € R, i3
Ial&r_r}l@@(rﬁ)z:b, i=1,2,--- N (5)
WA A{xy, - xn} FRAZIRMF .
EX 3. Wyxy:RY - R EZE—1 N TR,
{x;(t) e R, t €T, i=1,2,--- ,N} ;&£ N PMilfe
TR 2,(0), i = 1,2,--- | N, #FH

i wi(t) = x(@1(0), -+ wn (0)),
i=1,2,---,N (6)

A Ay, en} FRNZE - BRI x(2.(0), - -,
xn(0)) AR HEME (Group decision value).
B3, % x(21(0), -+, 0(0)) = £, 2,(0) Y,
PR AR R P35 R S0k v DUAE R — ML g s
W 2% F) 3 AT Al AR

HENAMEE (G, X) A U T
S F ) (R F ), x- B, A U FRA5Y
il (R, x- &) P T 85 sl
M x- X =R H bR, 58 B ) —A 1
£5, FEFSI H BRI 50 SR B OB HE I DG R

2 BARRTSEREZX

A BRR A [R) AR AL F] (Quantized con-
sensus), s&fa B B BRI B 6l H AT A PRS2k
RS S, B 208 B APPSR H IR
EA—NMERTE. X5 AR TAEE#EC
R [5]. 7ESCHR [5] T, MEE R T —28 Gossip B[
VL. Gossip BUFVL R —IE G i $h



1181

P 2 A B EER S A R G R 25k 1807

Gkt N, BRI ZIBE AL L XA AR A Ak
TG BATUR. 15 B AR (1, ALK MAE T
PRRENS IR I R A0 7 1A BOF S8 B SHIRE; A
S 3 R R (K, 84 R R e B AR RE IR A
HIFHATIRESTEHT. Gossip B HE L —Fh gAY (1) 5
AR, RO A IR % B K
(RY BRI 1. SCHR [5] $ Hh I SEDRAIE B AR PIRES
Sl AN BE I 8] DR AF AN, UEW] T 25 T A 40 40 181 i
(K, W FAER RAA MR, RIS LR 1 1
SR VIR IR T RME 0 by, PR T eids T
AETRIRR (1 — D ERIEABIKA . SCHK [5] ISEW] T A2 4E—
MRS 2] te, 2FE ¢ > ¢ W, Pr B EAREPIRES
K LLIE A A5 B AE XA BROB AR B 314 i M
LRI W 2, 45t T WSSO TR) B0 00 5R B A
b R RE A AR G S B Y- 2k [R] S B A
ROEDRFF T H EARES B AR A2 4k, X9
FEMB R T A5 AR 2R ), gt BRI
Z, BOEH PN A AR R I RE X 5 RS I
DUAH 52 B3 1) SE T S RAS. 0 T4 JEL B o £ 4 14
A7 R EAS Hh A B, Cai 2500 $2H T —2801 Gossip
Rl Sk, e 3 Ml AR R, IEN T R
BRGEI 2 A BEARRGAEZTIL IR 1 sl
ALY 595 [ 1) 78 B4 AR 3 A5 0 4 B2 5 am 1)
AR BICR IRUEIRZS BT B 1] 224k, EAFB)
TAE Y ARSI T AT L], AT AR R T g
5 B~ 2 A TR RGRF R FE. f)5 Cai
SEIT SHZSIEBAT THE) T, BEAC T USRI,
TR IR T SRR TH].

53R [5—-7] %81 Gossip B4 [F) 5%
ANJA], Nedié 2508 25 [8 T I A2 I 4 40 4h 3 AR
SIFED RS, T ORE A ERAPREL
A, B B B AL A R APRE R B SR
MO 350 J P B D R — AN I 2 3 5 RS,
R T 0 SR AR Hh b BRI A Y, AT DA S
AR

A BRI 2 AT 5 A U 55 R L
NGy P S5 AR AT B (K N, AR XL ) rh A
A B RO B, B ERESTR R BRAE T 200 1
P 3L i 98 52 B P B S A S0 BT ey T AR B
TRA BT T SRR AN A R A R R B
AT 5, B LU 5T o, A BRCIR A [R] 17 2
X B SRR AT R P 3 U S A R,
1A i 95 32 BRI 3 S8 AL R

3 ETHFEEREBRREZE
fERCFEE S S, A EE R a R

HifEE A, AR B EARPRS L E S, &
YRR R RE ) JLAR i 1 mUAIEAT IRAN EERF IR A5 L

AR B B AR ) AR S By e N ROR T SR B 5
FPRZS AL AR A AL, Bl m B0 R 3
RS IE A IR, 55—, WA L KA RS
U TH R LR 22 AR R T A A RT3 BN
AR TR ZE A EE T AR AN TR, 84T DU A 3=
PR RRIR A DA S BR8] 0 3 £ 45 T 0 A PR
HREUCEIE. A EARRIRES NS, T Eer s
(K12 B T A R SR e BT R F) G b 2 2 75
A2, T LAY Ay BT A G A A R 5 ) 5 o AR 1
Pl

3.1 ETESHEELREREX

T T P PR A i ) s AT — S JE PR LR R AR 392
S, X L PR g fith o 2 1S5 bR G, FLIE A AT S
VR G A i R 2 T AR SR AT AN k4 Bh
Frasca 5190 Bevh T 56 T 0 B HURF 89 50 AL 2% 10 51
U, AEW] T W R TEAT Ph A B s Y, T BL s
PUERLF R, IR TRESRELS RES AW
JER KRR, JAh, SCHR [9] B4 H T BEHLHESE TR
WRZE ISR 73 BT, A0 G AP A U 22 2 11 8 7 F) B e
N, R T RGHER T RSO S R TS
G fPE A 10 22 B R A ) i) R, TR T L% G b
WL, X5 W A WSOk [10—11], SCHR [10—
11] 18 TR EEH RN Gossip 51k, £
JE W0 2o e PR AR T, UE R T v ok B S AR T
PASEILI AP 2 R, O 45 T W Sl 2 A 2 1%
Z I M. DA F RS g e Sk — At
[FlRF 2 8 AR PR e WS T R GV T 1 1
—ANEBIRA, #RAEAE S RS RIS IR 2.

FEXF EAL R ZE 1 IS, AR IR A R
ZE N MR TS T e R AL IS T T U AR I
BLAT. FER T RALRZE R F M A B R, ATECR A
Gy A7 3B LB 1 R S B A B ) 2 =14
TAEREAGRZERA gt Ik, ALpiE I
TR RIS REAL N k. Prifdish AL
Xt EEE AL AR N — A BEALR B A
SIEALER AN, AT AR A R 2 i AL R Gy
Y. FE Bl A, BALIRZE RIE AN

e(i) = q(y(@) + v (@) = (y(O) +v(@)  (7)

Hodr q(4) B NTERIFF A RS, y(i) &R
HACHREIAE, v(i) ZMARBENLESD. k)
8 {v(i)} 54 Schuchman 45 fF15) Ay LLIE #A
{e(d)} JE AN P4 HY {y(i)} Moz, Aysal 2506
UE B T 35 1 M 2R 1A (1) T 3 (W) 55032 o] LR AIE &R
GRS I B I R B SR R WIME Y. Kar
S0 K b B AR oy AT B HLE 3T TR A UE
W1 T &g n] LS I ARL38) 7 ~F- 38 & [R), I 40 i 146
AYoramRZER RN SR R G R, b S



1808 H ]|

¥ {1

39 %

Kar 2080 BE5E T BEALD) b 40 R 4 828 9 44 11
Byalm )@, ki TR 1 & RAY &R,

5IERR e 38 5 A A R, e R b e o Ak
P S BN AR ZE 2 RGPS, SCHR [19] 5
J& T 3T 0 R PARE S B Ak P 3 [R) ) L A
b A% 3 B SR M AN e P A MRS R R, R A
WS EAT T 20 B, SCHR [20]) 508 T 25 T Bt
R ECEAG T 2 A F AR R i) B, 6T B
A IR AN 2 PR A AT SE 30 e v AR &, IR
AR T A AR IS T, L B 2 4 R,
B RNRZE B A — AR T B R S Bl
Frasca S5 EI7E & 220 (W] (RAEZE R, DA — 100 5
SRAF I T ER A AL ] ) g (21220,

3.2 ETFHSmENMERE X

W BRI, L i A e AR A 1) ST 28 (R SR AE
AR RS R ZE, ZNRRESRE, T 3hEM
i e VA AT L A P DO — A AT IR i
ARG RS AN, ShAS G 2 A S 2R, Hoar
M T 2 AR HE . SCHR [23—24] $R T
TG R LB S B A IR B 2 G B 4% A 6 2%, IE 1]
TSR B R A A SR T MO A
MBI AT 12 R PR 1) 3 4, I8 2R 48 ml DA Se I
SRR, T HAAERR SR, X, S g i
IS HABEIN 7] 5.

HT TS B OB (5 T BT IR 5 T A =
VERET BT X 2 B AR 2% BT 147 BR PR R A s
() RS B, A TTD S AT BRI A Sl 3% 1 AR s
R P Bl Rl hn 2 2 31X — AU 50 (0 H b, 72
XU, AR 2 (0 AR B 1) R R e,
X4 E MIPEHIR bR (BSOE L), BEOCORAR 5 2401
(K]  EARAZ H2 AD LUk (047 ST AORUE SEBL L
. S AL D ANHR T W 4 A (10 T4 Mo %
A, TS BUR LA R AR ? 1% RS AR )
FHHII KRR I A 045 € 1 W 48 S f M £
P, e ey IO R SAPERE MR IR, A LE T F A4
ARG A 32 BRI, A7 FRAE A Kol 3 A ) s
W RATF B BRGS0y % A RS )5 el
RN AN AR EAR S AR SR T R ).
% H B RGRIWEIZ T DA R 22 ) B AR X
B BGA BA A REF KRG T, — D BFX
I MR R AE T IR 28 BEOGTE AR A A SR A R 45 2
A L I v S SR RER S, R4
I ABOE P28 1) — AN B SR, T R AL
ST, R H R BOR, BRI T
I T35 HHie 5 Pl R S0k, A M 2 R AP AE
NG R HEOTC R SR, T A A A A TE i T
LY RTINS T 00 288 RS AT R4 AR5 B PR AT ] 7 ek
(Scalability), XL v 3 A RS AL [k &5 94 2% (¥ 70 A

B (i = AT ATTI= N e el = 5T

7 R 0455 25 %R A [R) e L L T e R B
FES AL AR I [R] o 3 PR A 2 ) X R R TR
bAr 8T SR BN R ZEANTT A RIF Mgk
T, tenxnt T E R e S Ak, B R 2
A O B S T IR R E s A s,
N TR SR P g s () i B A A LN B Y i T R
LLRF AL Ay, EAIRZER B2 TE A, SN R
iR 250 B A SR BLC R AR = - R (R g e, —
ASTTAT B I R AR A 5 I N B A 1) R AR 46k bRy
0, Rt F AR S 10728 A 50 25 b 1 2 0 2% 1 8K
i A SO, DL 200 A 58 22 R RS A iR 22 1Y
SO 3K 7 THT LU R ) S G Carli 25240 $2HL
Zoom-in-zoom-out 4 ] EEAR 4 ok A SFmE A Li 2520
P2 0 1 5 ol R A 460 bR BRI . SCR [24] $EHH T 3
A Y RS 1 — A — e R HE 2L F— AN T Zoom-in-
zoom-out MM SN gmfiEtd as, JFRHT T 07 5
IT, AHEAT & HES ERe St b, STk [26] X
X Hf Zoom-in-zoom-out 4 g fif i g% HEAT T WSk
30T, R BIWUR AR I ZEOL 8800, Ry DL SE I
PR, (R r 2, XA RS E 5 T A
WA S BT IE B, #ORBE R g b AR B 2
M TICTS. SCHR [25] P T 28 T 32 O R AR 46 bRy
B sk v CLSEEUN SRR B I e, e T
W A 45 e WO SIOH BT, P 5 8 A B e R
BN R R, HHAUE T — “NFE (s 27
LB 23500, HS AT 45 AR B %, #nT LUIE
> b 36 A T 2 RO IR O SR B [ AR S 1 2
PR, AR B, 6T R 2, FRATTAf ST
DL 2138045 15 18 17 95 20 A T~ 2 IS B A R 47
a4 ek 18 o A 2 [ Bk, Pt IR
B R A A TR AR AL SR B e T R,
Mk [25] BE—2D5 T X SR R e SO B
WY 25 15 . WAE # 4 E] Laplacian &5 FE14C 50
TH P AN A2 A LA, DA R B0 R 0 o
KEZNX, WHEZ 8 ML F, s Am A5 HvE T
PERE S50 A5 P A B RIS AGRE T« 287 R HORT
EHAR R — A AR H AR R, RiIX R
Ok ] A 480 R K0 SR S 3 — 2D HE ) RS S PR R
A ] PR AR P 12730 AR e e B2 g AR
¥ AEERARLEPN. DL M A ks ) 2E s
A AR EIPR AP TR,

4 RE5RE

AINHT 2 B ERRGEEAE R A R
AR PR T SN, DB T 2% U ) 3 ]
A EEPEAASRE TR . BATHT UG 212 A &
PR G R R AT PR 3 R A EAT 5 R 5 K



1181

P 2 A B EER S A R G R 25k 1809

AR I 5%, BT AT 2 A ER RS
AN TR A FE R R A T I AR | 429 R G
PR B I A A i B AT R S 0 Tz
ARKRJET I, XBREAVL G2 B R RGN 4%
A HIXAS KIS 5, 3R JLAS AL

1) 72 A FE AR5 A 2 p i ) rh 75 2 X 4 53
A Ak TR A A 2 ) . 2 B AR
R BFR A 4 A 2P (Distributed averaging) 7]
B, A5 b2 A A SRR ) R, RS
EAAEAE B 5 W3 127, 12— A 70 A A v 25 8L
LS, FORS N AZE W A G o 28 500 A 2t
TR TR A s B, LA S N A I 1 1 4 A
VTS5 B I 0 S ) sl B R e SRR U2
BT EAG T EO H R B 2 H s, 5 o A A )
FEOF LI, 2 H F AR [R5 ] (Synchronization
control) \ & [F145 il B A T4 1l 5 W) i — 2434 oAy
YRR ), RO T e 2 | RS 5, vt
AH PR 2 A7 23 TR SE LTS E 25 5 1 P A 42 11 H #r,
WA AR S T2, A RIS ) @,
MAEEMRE AN S, RS ERX NS
(A7 TR s A TAT I OGO B &, FEiX AN X
T, Wit A EEEA s i ks i, Sk
B DAENIE | 53 C ) RS ok S-S A S S b =N SR
[F) 2 97 ol 2 P9 AN () P B 1) 1) A, P 3805 [R] 1) H A
Ll [R] 25 45 1 1) B bn A5 SEER B0 R g, ) 25 4 o) D)
Le-FRp@&m s 7 A E4ARS) 1HLR. Bk T
% | F A R AT RS 25 R PR 0 R AR
SR S SN ENETE TP R R A e R N B S a5 ]
15 PR Bn TR 4 S ) 0 PO PR 9 i AR 2D i B 34360 3
J7 TR FEAE AR AT R () R RE T 5.

2) 52 B EERGEH50An Al v R4 A )
v 5 DA OC IR, A 52 2% X 8% ][] 232 [ i, X 2K i)
RUREE X SRR AP RIAL S 2 DRI G AT R A,
TR AL BEAT 53 #r, B AL TR T L B RIS AT
RAM L, BRI B WX UH
2 B EE A A TE 2 A s i A= 2% 9 2% [
A IR =2 I 2 A] (R DX R 2R 2 2% I 2% 1) ] 28
o) e — AN AR [ i D PR A A 2R e Wil SEZ [ ) 2
YA S BT RGN SRR, BV R AT R
% 1 AR 20 A Ak A o ) 0 A v )
A3 A AT ] RIS Qi eT e v B R Ak T R SRR,
TRACAFEAEA RSN T 2 290, AR ] g sl A ARl v 2%
Z 1A B I AF 29 o0 A XA s o ey et B[R] 45
HEE, AMBALELE B FARR I AE 40N, B AFAEREAS
H FEARIB) )2 2 . 3K =2 [n) i 7] S ARG 3R
(1), XS 52 2% W9 45 Jit el 37 TR0 AT OB 8 ] BLJS K o Al
B L /3 s o I N 1 = 7 1 7 s e T W il 1
0 7/ 5 o I W L S o s W (i L o RS
(VR0 n] DA S I oK Je A S 37 s BRI 52 5 2 Y 44 1

ATFUHE AT S0 T 52 2% P 24 110 [R5 1) i, L PN 8
15 WL A A7 B A M 30 15 £ s 2 A0 i, i m] A
S A PR {5 25 s 23 [R) R0V 1) R R 9 55 2 Y 4%
(18 i) 25 A i 850 ] i AR ok — AN B ZE IS 7 ).

3) Z HEMRREHZE KRG A — D0
S G L I A A AR SRS R
ES e SN 7 W B A IS S9N il w3 SR W ot 1'%
G THEIEAE 2 AE S I ZE BREE R [ m 4 Je 1t O Y
P NIEXFh R X B, 2 3 FEER RS W24 16
%4t (Networked control system) J&— JIkAH#A 1My X
SR, 0T 4L B R ST, MR —H
PR G BR—AF BB TS T A0 ) 2 A5 IR 52
Ay AR AR TR 2 e s ES 2 Bk
JEf SRS Hir, dTETHFEEN 2 A 314
U Il 5, 2 R8T 015 5 T AR 2R RS I e ke 5
AR TR R e 1, T T 2R A A A TE AR Y
WL D, H R T IX 7 T, O —Lye
S, STk [32] IRV 5 18 T I8 AE B 2 £ AORT
fE I IE, SCik [28—31] [ B 2% 18 T A5 B H 4
PR RS, ARG M i R AW S A0
TR, A RSB FELRTZ A ERRS
RN (R S S WK E S SERINIZN U

4) SCHk [25] $EH GRS . ARG AN . I
FH AN 23 B 7 1245 B Dl b N F T 49 A 28 22 AR St 1
JE S h BT80SRkt SRR BRI A SR T
BRI R KRG S = E IR N A A
Wy T B R G i o E LR ERR A5 G, HES)
FAIF= YRR .

References

1 Qu Z H. Cooperative Control of Dynamical Systems. Lon-
don: Springer-Verlag, 2009

2 Ren W, Cao Y C. Distributed Coordination of Multi-agent
Networks: Emergent Problems, Models, and Issues. London:
Springer-Verlag, 2011

3 Olfati-Saber R, Murray R M. Consensus problems in net-
works of agents with switching topology and time-delays.
IEEE Transactions on Automatic Control, 2004, 49(9):
1520—1533

4 Xiao L, Boyd S, Lall S. A scheme for robust distributed
sensor fusion based on average consensus. In: Proceedings of
the 4th International Symposium on Information Processing
in Sensor Networks. Boise, ID, USA: IEEE, 2005. 63—70

5 Kashyap A, Basar T, Srikant R. Quantized consensus. Au-
tomatica, 2007, 43(7): 1192—1203



1810

A Z)

e

i 39 %

6

10

11

12

13

14

15

16

17

Cai K, Ishii H. Quantized consensus and averaging on gossip
digraphs. IEEE Transactions on Automatic Control, 2011,
56(9): 2087—2100

Cai K, Ishii H. Convergence time analysis of quantized gos-
sip consensus on digraphs. Automatica, 2012, 48(9): 2344—
2351

Nedi¢ A, Olshevsky A, Ozdaglar A, Tsitsiklis J N. On
distributed averaging algorithms and quantization effects.
IEEE Transactions on Automatic Control, 2009, 54(11):
2506—2517

Frasca P, Carli R, Fagnani F, Zampieri S. Average consensus
on networks with quantized communication. International
Journal of Robust and Nonlinear Control, 2009, 19(16):
1787—-1816

Carli R, Fagnani F, Frasca P, Zampieri S. Gossip consensus
algorithms via quantized communication. Automatica, 2010,
46(1): 70—80

Lavaei J, Murray R M. Quantized consensus by means of
gossip algorithm. IEEE Transactions on Automatic Control,
2012, 57(1): 19-32

Huang M Y, Manton J H. Coordination and consensus of
networked agents with noisy measurements: stochastic algo-
rithms and asymptotic behavior. STAM Journal on Control
and Optimization: Special issue on Control and Optimiza-
tion in Cooperative Networks, 2009, 48(1): 134—161

Kar S, Moura J M F. Distributed consensus algorithms in
sensor networks with imperfect communication: link failures
and channel noise. IEEE Transactions on Signal Processing,
2009, 57(1): 355—369

Li T, Zhang J F. Consensus conditions of multi-agent sys-
tems with time-varying topologies and stochastic commu-
nication noises. IEEE Transactions on Automatic Control,
2010, 55(9): 2043—2057

Schuchman L. Dither signals and their effect on quantization
noise. IEEE Transactions on Communication Technology,
1964, 12(4): 162—165

Aysal T C, Coates M J, Rabbat M G. Distributed average
consensus with dithered quantization. IEEE Transactions on
Signal Processing, 2008, 56(10): 4905—4918

Kar S, Moura J M F. Distributed average consensus in sen-
sor networks with quantized inter-sensor communication.
In: Proceedings of the 2008 IEEE International Conference
on Acoustics, Speech, and Signal Processing. Las Vegas,
Nevada, USA: IEEE, 2008. 2281—2284

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Kar S, Moura J M F. Distributed consensus algorithms in
sensor networks: quantized data and random link failures.
IEEE Transactions on Signal Processing, 2010, 58(3): 1383
—1400

Carli R, Fagnani F, Speranzon A, Zampieri S. Communi-
cation constraints in the average consensus problem. Auto-
matica, 2008, 44(3): 671—684

Liu S, Li T, Xie L H, Fu M Y, Zhang J F. Continuous-time
and sampled-data based average consensus with logarithmic
quantizers. Automatica, 2013, 49(11): 3329—3336

Ceragioli F, De Persis C, Frasca P. Discontinuities and hys-
teresis in quantized average consensus. Automatica, 2011,
47(9): 1916—1928

Frasca P. Continuous-time quantized consensus: conver-
gence of Krasovskii solutions. Systems and Control Letters,
2012, 61(2): 273—278

Carli R, Bullo F. Quantized coordination algorithms for ren-
dezvous and deployment. SIAM Journal on Control and Op-
timization, 2009, 48(3): 1251—1274

Carli R, Bullo F, Zampieri S. Quantized average consensus
via dynamic coding/decoding schemes. International Jour-
nal of Nonlinear and Robust Control, 2010, 20(2): 156—175

Li T, Fu MY, Xie L H, Zhang J F. Distributed consensus
with limited communication data rate. IEEE Transactions
on Automatic Control, 2011, 56(2): 279—292

Carli R, Fagnani F, Frasca P, Zampieri S. Efficient quan-
tized techniques for consensus algorithms. NeCST work-

shop, Nancy, France, 2007

LiD Q, Liu Q P, Wang X F, Lin Z L. Consensus seeking over
directed networks with limited information communication.
Automatica, 2013, 49(2): 610—618

Li T, Xie L. Average consensus with limited data rate
and switching topologies. In: Proceedings of the 2nd IFAC
Workshop on Distributed Estimation and Control in Net-
worked Systems. Annecy, France: IFAC, 2010. 185—190

Li T, Xie L H. Distributed consensus over digital networks
with limited bandwidth and time-varying topologies. Auto-
matica, 2011, 47(9): 2006—2015

Zhang Q, Zhang J F. Distributed quantized averaging un-
der directed time-varying topologies. In: Proceedings of the
18th World Congress. Milan, Italy: IFAC, 2011. 2356—2361

Zhang Q, Zhang J F. Quantized data-based distributed con-
sensus under directed time-varying communication topol-
ogy. SIAM Journal on Control and Optimization, 2013,
51(1): 332—253



11 ZESE: £ A EREAAE S A RE R R 1811
32 Liu S, Li T, Xie L H. Distributed consensus for multi-agent ZF fE PEBEEERECE S RGR
FEE BB 9T 1. 32 B AT 1 Sk B L

33

34

35

36

37

38

39

systems with communication delays and limited data rate.
SIAM Journal on Control and Optimization, 2011, 49(6):
2239—-2261

You K Y, Xie L H. Network topology and communication
data rate for consensus ability of discrete-time multi-agent
systems. IEEE Transactions on Automatic Control, 2011,
56(10): 2262—2275

Li T, Xie L H. Distributed coordination of multi-agent
systems with quantized-observer based encoding-decoding.
IEEE Transactions on Automatic Control, 2012, 57(12):
3023—-3037

Guan Z H, Meng C, Liao R Q, Zhang D X. Consensus of
second-order multi-agent dynamic systems with quantized
data. Physics Letters A, 2012, 376(4): 387—393

Chen W S, Li X B, Jiao L C. Quantized consensus of second-
order continuous-time multi-agent systems with a directed
topology via sampled data. Automatica, 2013, 49(7): 2236—
2242

Zhou L, Zheng B Y, Cui J W, Geller B. Media-aware dis-
tributed scheduling over wireless body sensor networks. In:
Proceedings of the 2011 IEEE International Conference on
Communications. Kyoto, Japan: IEEE, 2011. 1-5

Zhou L, Chen H H. On distributed multimedia scheduling
with constrained control channels. IEEE Transactions on
Multimedia, 2011, 13(5): 1040—1051

Rodrigues J J P C, Zhou L, Mendes L. D P, Lin K, Lloret J.
Distributed media-aware flow scheduling in cloud comput-
ing environment. Computer Communications, 2012, 35(15):
1819—1827

RE, MafuiEfl G2 A TR RS, LK
AL ASCEEER .

E-mail: litao@amss.ac.cn

(LI Tao  Assistant professor at the
Key Laboratory of Systems and Con-
trol (LSC), Academy of Mathematics
and Systems Science (AMSS), Chinese Academy of Sci-
ences (CAS). He received his Ph.D. degree from AMSS,
CAS in 2009. His research interest covers stochastic sys-
tems, networked control and multi-agent systems, and sen-
sor networks. Corresponding author of this paper.)

& B PEBEEREE SRR AT
FBE LT, EERER TS 0 R 5%
TR B

E-mail: mengmengdi@163.com
(MENG Yang Ph.D. candidate at
LSC, AMSS, CAS. He received his
bachelor degree from Shandong Univer-
sity in 2011. His research interest covers
system modeling and control.)

W b RS LSRG
USRI, A BEOF1 R BB R 5

LN, ARG EREMZ A LK
%40, E-mail: jif@iss.ac.cn

(ZHANG Ji-Feng Professor at
LSC, AMSS, CAS. He received his
Ph.D. degree from the Institute of Sys-
tems Science, CAS in 1991.
search interest covers stochastic systems and adaptive con-
trol, systems with set-valued observations, and multi-agent
systems.)

His re-



