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Distributed /-] filtering based on adaptive event triggering for time-delay
systems

QIAO Wei-hao', ZHU Feng-zeng', PENG Li“:*

(1. Research Center of Engineering Applications for IOT, Jiangnan University, Wuxi 214122, China; 2. Jiangsu
Province Internet of Things Application Technology Key Construction Laboratory, Wuxi Taihu College, Wuxi 214064,
China)

Abstract: This paper studies the distributed filtering problem for time-delay systems under an adaptive event-trigger
mechanism. An adaptive event trigger mechanism relies on the latest data released and an approximate value estimated
by the filter, and the latest data from the neighbor filters. The threshold of the mechanism changes adaptively to minimize
the filtering error in order to ensure the high performance of filtering and reduces the network resources consumption as
much as possible. Firstly, this paper presents the sufficient conditions that stabilize the exponential mean-square of the
filtering error manage system. Secondly, a Lyapunov function is constructed to analyze required performance when the
filtering error manage system reaches the l3-lo.. Then, we design a discrete time-delay disturbed /-l filtering system,
and acquire the triggering parameters solving the linear matrix inequalities. Finally, a simulation test is conducted to
demonstrate that the designed filter can reduce the impact of time-delay, maintain efficiency and save the network resource.
Keywords: distributed filter; adaptive event triggering; [l2-lo performance; sensor networks; time-delay systems

0 5 B

T2 A 2 T 2 (WSN) i — 2 W3 30 X 4 1 22 A
P K 8T L R P B 2 IRAR @A R T
1. p T A R 00 2 A0 6 T B A S B8 1 B o
B R A A 2 N T B L Tl
Bk A (X SR B 2 A S SR R AR
AR 9 R R, BT WSN (19 45 A5 2 06 3 1] 0 5% 5] ek

ks BER: 2020-09-14; FFABEH: 2021-01-11.

HEWMA: ExE S &R H (2018YFD0400902); E 5 H AR 234

5 SEEBIHTTHRITUH (INKY19_043).
T IAA/EH . E-mail: pengli@jiangnan.edu.cn.

R 2 223 1) SR TE, A8 20 A1 38 IR B F 7 1 Y
13 7R 2 SRS FEAT 50 20 A 3 e 7 A F T
1, lg-loe VEVE T 121X 2R GBI vh A7 18 (1 AN 58 1
LB s W i S5 i A AR FR i RO, A A
Peas BT e as B S AT R 1 | A THE 2,
R T Bk s 0 B rh SRR BAT SE 4 [ B e

FE RV T ¥ 1 Tk 2 W 4 v, A S5 T o e L P b

TiH (61873112); 1T A 3T LR



%45

Fbk 5 A TAEDEHMAGTHE DA Xyl JEK 1075

B, B AR S Ym0 2% 08 A5 AL B HE, 2
B0 A AP AL FE o B e P A R It 1 SR T REFEAN
A5 T U5 T4 085 DR o) AL <A A i AL ) e e ik

BT JE R AE () 8] 5 o B A0, A R AR R FE R 4
BT ASE MERTRTIR T, RERS A Rt B UE R 3515 B
RIEANEE, PR A 28 1) R 4H. H A T 28 4 4%
il RSk I 7L OB — R (B S 3
o i A FRD R0 4 A2 TR A B, OV AR R 4 AL B AR
A, T R SR B IE B 2, 2 IE B E
AE BHRIR 9. DR, 0 A ik ok 2 B ) h s R A 2
AEH B R0 . TR 918 78 1 M 4% R4t H i
N AR ML T Hoo EB, T —Fh 3 B ik
B S5 2 I 28 B2 5 SCHR (101 B 7T 1 IE B R G H il
NEFEAFRR ML T H oo BREZE S, $EH T —Fh gk i
TN Sk R 7 2R, BB BT S i AR S
BR1LBIEFE 1 B IE S Sk A LR — S B A B L
AL At A P Z2 G e s N e 8, e T 1 O R A
R EAE A T 2. {H DL B SCHRER R B X AR R
GUEAT BT, BT B R SR L N B B R S
3 A SPEVE ) E I T, H A 2
A WA JE T AUE R I, AR SR — R B L
RGN H & S A b AL, 18 B S AR JE T RS
BMEMG T RGE 5, e RIE M TR 2 s ok
RS

i Rgh WE R L RAAE, REHHE LR
P 0 A% H R A 35 T A A5 DR 3R AR 2 5 SO I R
L, % F G B AR R E P AR IR KB s U2, T 5G
I 28 %L, 19 2 A% i A7 76 I N 3 0] AR 3 T — 2 1)
fifp . DRI, A ST RE RIS 2 3R G N BB A LR IR I
v /. SCHER (1318998 1 A BENLIN R G H o JEBE
] L SCHR [14) W 98 7 B A AR B AR 2 M R
lo-Loo T, HH T ZR G IN iy i) 330 3 A7, I ¥ R 8 )
FeE L A R . AR E DT R

1) ARSCBTHI 73 A IE R AR 45 1 Al &L
1], AT 240 4% [ 3 I 8% 15 K (14 190 28 5% Y05 44 4 K i)
L [ 25 R 2R 430 D B 3 B . S f e AL ) >R FH ik
R B B2 VR 5T 1Y) 3 Ak o T 8, AE PRUE I I 2
REMRT B T A 250 T 24 ) 2 B U

2) FBAER 2 AR R oo s8R 22 I A
JEE SR, AR SR FH B Lo-1oo 38 2, T DAERAIEJE I 1%
2 (PR AR T — 7K P

3) 143 Lyapunov iR 7 BT JE 3 1R 22 R Gt la-lo
PERE S A e e, 8 i 28 MR R B AN S5 20 (LMD HR it

BB A R G oA IR A, (O IE I IR 22 RG I TT
Bt H B A% E M -1 TERE.
| Pk
F & — A HAG n AN SUAE B 2%, P S
HAMEG = (V,E,A)Fmxw. Hh:v={1,2,...,n}
HNTREE CV X VANIURE A = [aijlaxn(aij =
0) AABEEFE. WA 1) B G AR AE — 2% N9 R IS
M S WA P (6, 7) € €,FF Hayy; > 0,FFFRA
R RGN AHAR TS L A, BoE T A Y
i €V, Hai; = 1L,KEIEAT A (i,4) /& — 2B
Fh. ST A AR AR B M R B G RO T
MHEIAHART AR IE NN, ={j e V: (4,)) € £}.G
ff)Laplacian #iFEAW = A — L, HHd £ = diag{l;} H
li= Z Qij.
JEN;
F RN B I AR I B EOR S
x(k+1) = Az(k) + Agz(k — 7(k)) + Bw(k),
z2(k) = Mx(k).
(H
Hrp:z(k) € R NRGRE & wk) € R™ N
ANERILEN, I8 T 12]0,00); 2(k) € R™ AFEIHE S
(k) NI AR, B2 di < 7(k) < dos RS
A\ A B M A EHIH) S P
FERRER AT 55.0(0 < i < n) FIRERLAN R
yi(k) = Ciz(k). ()
Horby (k) € R RARIEREEST SN EAE, R
B C; S CL R0 ) SRR PR
N Sl R 7 R AN 1 T,

AR A

y

1 BENEMHMERSG

B 1A, A SR 1T I B Dy s (R, R Hdle
Az 330 205 SR L PR B 5 19 R I % TR AR AN PR IR A AN
AR SRR A oK 1) 3080 S RIS F DB I 28 1 A 11
HelE. JEPAR TR AE Gk A, PR AT filk AR 4
RARBU) 22 G0l vF B, DR AR AR R fi

fe AN




1076 = # 5 X R %37%

R SRAT FIWT & 75 35 BT B 2148 5 1 L A A 2i(k +1) = Az (k) + Agds(k — 7(k))+

A Er Z AN R G, T8I 5 21T B ] K ) D A8 2% 4 Li(ys(k) — Cidra())+

R A1 AL 0 SR SR, 96 T 7% IF 5. o -
ST L3 R R B SR 2, Kilds (k) = (k)

5 50 0 BRI PR 0T 5.(k) = M (k).

;i (B)Prgeyni(k) < 04(k)g; (ki)@rygi(ky).  (3)
By > 0% 15 8 00 R s
HUSRBE B Z1); kd DR Y8 8 4 717 50 7 2 1T B %1 2 W
ST I 2 A fo e A% B B 220 R A ik B 1 (K) AT
gi (kL) 735 A

ni(k) = &;(k},) — & (k),
gi(k}) = Z [25(k]) — &(K,)]- “)
JEN;

12 I N i ok, % R Al R E o (k) A2
I AR, FL 2 R 7 AR
oi(k+1) = o0i(k) + di(k). 5)
[0, 1] fi A BE BT 46 H, H.
—0.1, 0 (k)ni(k) > p;
0, 0 (k)ni(k) = p; (©)
0.1, nf (k)mi(k) < p.
X B p AR GUEHL R T AR T BB A AT, AR sk K
BAE o (k) 12 X 8] [0, o 0] WA T, 0 Flopy 3R
o (k) [ F A LS 4T (e (k) KT pl, 1035
BT AR EHE 5 S TS TR ZERBOR, T BN o (k)
SNk & IR, 24 oy (k) PN B o, IS U)AS P 93%
I, BT S R AR R B K. T (k)i (k) N T p i,
AR T A% i B 5 A0 A v R ZE BN, 7 B
o (k) I A il R IR, 24 o (k) 38N 2 oy IS U]
AN TR 0, S S R AT AR

E1 AENHE MR A RS S A S
ORI P (R KR 540 8 1 S IR A R SR R Ve,
X 3) . BEZS 8 o, (k) 4 =X (5) M1 (6) Fran 7
RAE (O, o0 | A LA, S5 1 SCHR [15] 50 1%
BRGNS ERN T E.

A2 ARCE R R RGN A AE I B
i) 551, f51) 1 8 P 0 ZE PR (0 S SO 4R 7 4
ANZG R R, 7 AR R mnEEER
FEUERNIEINZG S, B s 7KL%”*E*;EHTIIEIZL
RERIA T 2824, PLId FE I M 1 R Gt P 53 i iy i) L.

FoT LA B A B, BT XA SRR Y R BT E I BE I 4R
22 A

;E\:EF‘Z O'Z(O) €

di(k) =

Horb 2 (k) MR BELRTT 20 PRS2, (k) AXHE
G2 (k) WAt T, Ly K N 77 Z2 08 I BB A 1 ma 1)

Lei(k) = x(k) — &i(k), Zi(k) = z(k) — zi(k),
V)45 A B i R SR R B i 2 (k) W RIR A 35 (kD) —
i(ky,) = nj(k) — ni(k) + ei(k) — e;(k), & &30 (1) A
(7), ATAS T R IR R R Gt

ei(k+1) = Ae;(k) + Agei(k — 7(k))+
Bw(k )—L-C-ei( )—
j%\; Ki( 77] ni(k))+ (8)
> Kilej(k) — ei(k)),
JEN;
R T RIRTTE, 75 FE n AN AT 5, 8 Sk %

wEMITHEe(k) = [e1(k) ex(k) ... e (B)]Y, k
I 2 A ik A e A A s 5 24w Z Ak T R 22

n(k) = [m(k) na(k) ... n, (k)] %R 2Z 1 1a
F2k) = [51(k) k) ... ZR)]SUKERGESH

WEA = In®A7Ad = In ®Ad70 = diag{01,02,

ZeyE s E L = diag{L,, Ls, ..., Ly}, K =
diag{ K1, Ks, ..., K, }. KEF5 o RE D N 7L
KRG Q) WG R N
e(k+1) = Are(k) + Age(k — 1(k))+
Buw(k) 4+ Cn(k), ©)
Z(k) = Me(k)
Hr Ay = A—LC+ KW, A, = Ay B,C
—KW,M = M.
EX1 AR E b A an 2(7) 13k

e, R D SN w(k) = ORITEOL T, 18) &
BARZE RGN TT IR B E 10, 2 FERAIR KA T,
IEBORE BT (9) BA lo-1o, TERE, B

1213 < llw(®)3, Vew(k) # 0. (10)
Hrp

12(k)1% = Sl;p{iT(k)i(k)}’



E 44 b

‘}W

S AT RES FHARA G R oA Xyl Bk 1077

lo(k)II3 =D w" (k)w(k)

SIE1U V(k) = eT(k)Pe(k) N Lyapunov i
K RAFAESEBIN > 0,0 > 0,0 > 0FI0 < o < 1,
315

plle(®)* < V(k) < vle(k)|? (11)

il
V(k+1) = V(k) < A=V (k), (12)
K

o)1 < 20— ) ()] + :Qb (13)

SI3B 281 IR AFE — AN FRAERE P > 0fF 15
ATPA — P < 0, JUAFAE—/ MY RRAEFE P A RE G, A
&

P ATGT
GA G+GT -
2 o=l PR

AT, S ARSI R 2 R R (9) BT Fe B
Fase It HBEA lo-1., HEREI 72 40 25 1F.

FE1 4Ey > 0, RAF/EIEEHFE P SHI
FERE K, L8153

> 0. (14)

=11 * * * *
0 522 * * *
531 0 533 * * < 0, (15)
0 0 0 Eu =
Z51 Es2 53 Sss4 Ess
—-P  x
- <0 (16)
| M —~2I

BT, MR R 22 2R 48 (9) &3 T7 Fe ke e 1), IF HLA
BT R 1o-1oo VERE, HR
511 =—-P+ (dg - dl + 1)5 + O'MW@W,
522: -8 y 531: - O'MWQ)W, 533:UN[W€15W - I,
Zu=—1, 551 = PA,, Z55 = PAy, 553 = PC,
Zsy = PB, Bs5 = —P.

B SRR W] R 4 (9) 2 ¥ U5 A E 1Y, BE I
w(k) = 0,n(k) = 0. B Lyapunov & %{

Vi(k) = e* (k) Pe(k), (17)
k—1
Va(k) = > €(i)Se(i), (18)
i=k—7(k)
Va(k) = Zl E_:e (19)

j=k—d2+1 i=j

Hd:.P>0,5>0 NEH

AVi(k) = eT(k +1)Pe(k + 1) — eT (k) Pe(k),
AVy(k) = eT(k)Se(k) + Y €"(i)Se(i)—
i=k—da+1
eT(k —7(k))Se(k — 7(k)),
AVs(k) =
(dz — dr)eT(k)Se(k) — Y e"(i)Se(i).
i=k—da+1
(20)
i3
AV (k) = AVi(k) + AVa(k) + AV (k) =
ET (k)A€ (k) + €1 (k) A6 (k). (21)
Hrh

¢(k) = e (k) e (k—T(k)]",

ATPA,  ATPA,|’

(d2 - dl + 1)5 *

0 S|

1 Schur #h 51 BE AT A1, A (15) B & A1 +45 < 0,
iR}

AV (k) =

Ay =

ET (k) Ar€(k) + €1 (k) A6 (k) <
= Amin (= A1)ET (k)€ (k) —
Amin(—A2)E" (k)€ (k) <
— ai€T (k)E(k) — az (k)E(K).  (22)
HA:0 < <Amin(—41), 0 <ao<Amin(—A2).
AFAE g ~ g A A2 0 <ag <Apin (P), WA
AV (k) < — (a1 + a2)V (k) / Admax(P) + Amax(S) =
— PV (k). (23)
AHEEHO < < 1.
HH 51 3 1 0] DA )
IER)I* < M( —)*IER)I?, (24)
BP R4t (9) 235 7 fe HAa e 1.
7€ X RE R E Y

k—

[

— Wl (i)w(i)). (25)

=0
Hw(k) # Off,
AV (k) = " (k+ 1)Pe(k + 1)+



1078 # % 5

xR ¥37%

(dy — dy + 1)eT (k)Se(k) — e* (k) Pe(k)—
etk — 7(k))Se(k — 7(k)). (26)

5 8 F A il kT B A2 X3, T ou(k) R
[0 o) WA FH2AL, 03 (k) A o B, 3 1F A 5 55
AR, ARG THE.

k—1
J = (AV(i) - w" (i)w(i) -

=0
0 (k)@rayn(k) + onmg’ (B)rgng(k).  (27)
H 2 3) AL MR T < ORRSZ, T < 0t —5E KT
i1 Schur #h 51 #A] 51, 3 (27) 5 (15) 2554 19, 30
(A6) 2T MTM < 2P. ik J < 081 J < 0, fir LA

k—1
V (k) — ZwT(i)w(i) <0,
k—1

" (k)Pr(k) < > w()w(i). (28)

=0

Mk >0m, A
T(k)2(k) = €T (k)MTMe(k) < v2e™ (k) Pe(k) <

k—1
P YW (ili) <4* 3w (@l

(29)
i = (28) AT 40

Sl;p{ZT(k)i(k)} < ZWT(Z')W(%'); (30)

B Z(R) (1%, < 2 [lw(®)[l5- O
A3 JEPARE SRR R E T I RE B R A
fih Sz S (3), WM i R K e SCA R 27) TR K,
PALORAIEJE VR #8 72 HAF AR B LT RGtfae.
3yl I A I
EI2 45Ty > 0, 52015, WA AR
JEHE P STERE GV Vo 1145 T
_fu ok k%]
0 fgg * k%
I35, 0 Iy * * | <O, 31)
0 0 0 Iy =
_fE)l f52 f53 f54 f55_

*

—P
_ <0. (32)
| M —~2I

Hor
= ATPA; + (dy —dy +1)S+
UMWT@T(k)W - P,

Dy = — 8, Iy = —on WD,y W,

I3 = oW B, oW — I, Tyy = —1I,

51 =GA—GLC + GKW, I'sy = GAy,

Ii5= —GKW, Iss =GB, Iss =P — G —G".
MRS )t rieEde e HBEA S E M -1, T
Ae.

B K@) F e LM RERAN15), 4
GL = Vi, GK = Vo AR¥E 51 B2 58 LI &6 4 5 b
ARRGEHEN T AS5). MR RS HNL =
GV, K=GV,. O

4 EH AW T AR TN H A 5
lo-loo VEYR A% IV U1 7 V5, A IER 2% I 285 FiT A7 8 % 48 AT
TE I 78 73 2% AR e A R 2 P PR AN S5 20 (3 1) 1 (32) 1T
AT fifE T AL, R LG AT O SR Gn R ) e A 1a) AR T )
Fi R g-1os TEDE 25

min 0;
R,Q(s),X#,Ys

s.t. 70(36) 1 (37). (33)
Hrp§=+2.
4 BEGE
ARSI T FETF H IE N R T R S
A7 2RI I A 8, T T 38 o B 1 IR SR R A A
.
1B 5 47 A IUUE I 2R B & A 40, AT IR TR 28 1)
SRS
1011
1101
0110]
0011
Z B ASSHIT:
e lo.4 0.71 B l 1 1 A, {0.04 0.05] |
0.8 —0.5 0.5 0.05 —0.1
C1=[0.3 0.9], C, =[-04 0.7],
Cy =103 0.8],Cy=[-03 0.7], M =1 1].
WU AR (k) B 8d, = 1,dy = 2, Hi&E
Nk S E 0, = 0.1,03 = 0.8.
N T ISR 3 B S e e AR T [ e R A
fink % B 1% B A5 R T S ook A R AE AR JE U B 1 R
ﬁﬁ?%?ii?ﬂﬁié’ﬂﬁ%*ﬁ%%&k%,%X?ﬁ?&%éﬁfﬁﬁ
wze(k) = Z 1Z(k)|1%.
=1
B A b & BAE S50 B E 2 N 0.2, 0.5, 0.8



%45

e 5 AT aERE4MANEERGSH Xyl BK

1079

H 55 B LG b A WL AT ELAE, I Matlab LMI
Toolbox T HLF X LAk 1] /8 (33) i3E47 T4t 15 B AL v
23R 2.659.2.817.2.930. 2.673. JEIK 21 AL AL
PR B R 28 60) I 1 TR, 8 R Gt iR 2
w2 fr .

®1ORREETREMERE

oi(k) 0.2 0.5 0.8 H &
JEBE AT A 51 45 7 31
TEIE AR R 2 45 32 8 22
VAR A3 53 42 10 33
VBB AR T R4 53 43 9 35
0.20
—_ —o— fixed o,(k)=0.2
= —x— fixed o0,(k)=0.5
'2 0.15 —&— fixed 0,(k)=0.8
S adaptive o,(k)
aom‘ .
= |
£ oos||
5 Ll e
g omh g@f
0 10 20 30 40 50 60

times (k)

B2 JERARZMEITRE:(R)

IR R HRE T LUE W BE S BT T R
il R R L B T R W TR Al O, BRI S 0 EE B
TR, 8 I A% OB AN % B B, i R AN E B
A B AE B B S S A RELEE R RS A
BT ik /5ot AP UK FEE AN 2 7 AR B i) AH IR AT 2
S B oy (k) Y19 ) R, SO SC vert 1 3l
fiske 2 WL AR BIAE o (k) W€ 7E X 18] [0, oar]) WA S
K.

B 3 2 i v =4 ik A AL 1) 0 I 9 1 R AR
Kot i Z1; Bl 42 R G S Bn it 2 (k) B B 3 R fid R ML
il &N IR AT AU A 25 (), i = 1,2, 3,4

17 45 AR W, ) 1 38 LA R AL T R i 38
PEREAR LL: E S 80 & 8 0.2 S BUH A Rk IR EGS
% H WA B R B ARAL IR 25 I A TR 22, 1 B 245
TAE BHRIR 2 R 1H 2 8] 5E 9 0.8 3 B AT KR IR
i b, G M DI A 1 R BB 2 U 5 D 0.5 I g B
PEREHEIT B 1& Bk AR AE RGARE 5 072k
Al R B, — e R E AT IR AE I 2% BEUR IR TR
B, J DL E B AE 1) S A fi R WL A AE S 1 R i A e
55205805 B B IR R AR . BCRH B E
Fefid A 7 R, AH P AT B E AR ) FE Ak O, R
PRAE B 1 BRI I H T 52 T BhAS TR B Ak 244,
T B 8 A5 VB, T3 T R0 D0 8% 368 15 8 U FR) T .

0 10 20 30 40 50 60

node 1 event trigger times (k)

Lol lb i v

0 10 20 30 40 50 60
node 2 event trigger times (k)

0 10 20 30 40 50 60
node 3 event trigger times (k)

0 10 20 30 40 50 60

node4 event trigger times (k)

B3 BiE MR RN 2R AR A B X

S
times (k)
4 TR (k) RENS ARG ETHE
5 & @

RICWHTE T RGN DL, 2 T H i N %
A A B8 93 A 3 Do DEB AR B BT ) R, LT T
HUAR Gt B G S R 7 58, AR P a4 X 2 AT A 1
185 o a2 18] (R Z2 3 S B il A S 4L,
il 2R G HE W 1 DRAUEDE A VE BE AU $2E H 90 Kt i
URER, 5 2T 28 BEUR. AR PRI AS et 5 T, A 2R
TR AEE MEER ML MR R ANSE TTE, 45t T 0 A
TR BT HII56 L Io-loo TEBESR AR I FI 8 FIIE P 45 2
Bt I3, B I BRAIE 1B A RS



1080

o)

B

=

5

*

F %£37%

R ABAR STV I 4 o ik T BRAR FA) W 2% A 85, ik
— 25 2 B 2 ) 2% Ao M T T 59 SR R R 2ORE

JREE

i 2 e AR ) ) L

B2 Rk (References)

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

Yang X S, Zhang W A, Yu L, et al. Multi-rate
distributed fusion estimation for sensor network-based
target tracking[J]. IEEE Sensor Journal, 2016, 16(5):
1233-1242.

Yang F, Han Q L, Liu Y. Distributed H state estimation
over a filtering network with time-varying and switching
topology and partial information exchange[J]. IEEE
Transactions on Cybernetics, 2019, 49(3): 870-882.
Alyazidi N M, Mahmoud M S. Distributed H>/H
filter design for discrete-time switched systems[J]. CAA
Journal of Automatica Sinica, 2020, 7(1): 158-168.
Viegas D, Batista P, Oliveira P, et al. Discrete-time
distributed Kalman filter design for formations of
autonomous vehicles[J]. Control Engineering Practice,
2018, 75: 55-68.

Duan R R, Li J M. Distribute H., filter design for
T-S fuzzy systems with Sigma-Delta quantisation via
non-PDC schemel[J]. International Journal of Systems
Science, 2019, 50(4): 694-712.

Zhu B L, Suo M L, Zhang Z P, et al. Ls-L filtering
for a class of stochastic nonlinear systems with aperiodic
sampling[J]. Optimal Control Applications and Methods,
2018, 39(3): 1158-1167.

Yu Y B, Tang X L, Li T, et al. Mixed-delay-dependent
l2-l filtering for neutral stochastic systems with
time-varying delays[J]. International Journal of Control,
Automation and Systems, 2019, 17(11): 2862-2870.
Zoulagh T, Boukili B, Hmamed A, et al. Ls-lo
reduced-order filtering for T-S fuzzy stochastic discrete
systems[J]. International Journal of Systems Science,
2018, 49(10): 2061-2072.

Gu Z, Tian E G, Liu J L. Adaptive event-triggered control
of a class of nonlinear networked systems[J]. Journal of
the Franklin Institute, 2017, 354(9): 3854-3871.

Gu Z, Yue D, Liu J L, et al. H tracking control
of nonlinear networked systems with a novel adaptive
event-triggered communication scheme[J]. Journal of the
Franklin Institute, 2017, 354(8): 3540-3553.

Wang Y Q, Zhang S Y, Dong X B, et al. Fault
detection for a class of nonlinear networked systems under
adaptive event-triggered scheme with randomly occurring
nonlinear perturbations[J]. International Journal of
Systems Science, 2018, 49(9): 1918-1933.

Yan H C, Yang Q, Zhang H, et al. Distributed H

[13]

[14]

[15]

(16]

(17]

(18]

state estimation for a class of filtering networks with
time-varying switching topologies and packet losses[J].
IEEE Transactions on Systems Man & Cybernetics
Systems, 2018, 48(12): 2047-2057.

Yang R N, Shi P, Liu G P. Filtering for discrete-time
networked nonlinear systems with mixed random delays
and packet dropouts[J]. IEEE Transactions on Automatic
Control, 2011, 56(11): 2655-2660.

AR, Rl 8 BE AL B AR L R R Gt
BHE Lo-Loo 24 (7] $EMHI B 5 M, 2017, 34(7):
931-937.

(Li Y H, Wu D. Robust L3-L., control for nonlinear
networked control systems with random time delays[J].
Control Theory & Applications, 2017, 34(7): 931-937.)
AEPAE, HmAE, RR. B RH A lOR 1 5 R E
KBk 2 B REMR R G0 — B 0], 42 5 k3R, 2020,
35(11): 2780-2786.

(Xiong W H, Dong R H, Wu Z H, et al. Adaptive
event-triggered consensus for markovain jumping
multi-agent systems[J]. Control and Decision, 2020,
35(11): 2780-2786.)

T, W, TR, S ORI 2R G o AR A 4
T7VE RS HT 3], W ARV DR K 2 244, 2018, 39(12):
1987-1993.

(Dong N, Chang J F, Han X S, et al. Model-free control
method and its application for large time-delay systems[J].
Journal of Harbin Engineering University, 2018, 39(12):
1987-1993.)

Tk, SOENE, PRETOR, 5. 0B A 5 O 1 Y 2%
ARG lo-1oo PEBL [J]. FEHIELIL 5 N H, 2007, 24(6):
919-923.

(Wang W, Cai F H, Lin Q B, et al. l5-l filtering
for networked systems with missing measurements[J].
Control Theory & Applications, 2007, 24(6): 919-923.)
Shen B, Wang Z D, Shu H. Distributed H., consensus
filtering in sensor networks[J]. IEEE Transactions on
Systems, Man and Cybernetics — Part B, 2009, 39(6):
1568-1577.

EEE T

TefisE (1995—), 53, it Az, S TeZ I L 0 Afi 5

JEPE IS, B-mail: 15061886689 @ 163.com;

KA (1992—), 5, 442, IWEMKALENZS RGNS

flivh WFRIZ W, B HI K P5, E-mail: zhufengzeng@
stu.jiangnan.edu.cn;

©271(1967-), %, #i%, MEAETIN, NEERAS

SR ALY N ZE A FL, E-mail: pengli@jiangnan.
edu.cn.

(Gritsmit: H )



