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ABSTRACT Considering the characteristics of data transmission between the channels, this paper stud-
ies the decentralized H filter for the large-scaled system with an integrated event-triggered strategy.
The Takagi—Sugeno fuzzy model is used to approximate the large-scaled system. Different from the
event-triggered control with the single condition, an event-triggered control with an integrated condition
is presented to determine when the measurement output should be broadcast and transmitted to its filter and
thus leading to a high efficiency of data transmissions. By applying a Lyapunov—Krasovskii functional and
linear matrix inequalities, a method of the integrated event-triggered H, filter performance analysis and
designing is developed so that the overall filtering error system concerned to be asymptotically stable with
a given disturbance attenuation level. A simulation is finally given to show these effective methods in this

paper.

INDEX TERMS Integrated event-triggered strategy, Hoo filter, large-scaled system, Takagi-Sugeno fuzzy

system.

I. INTRODUCTION

Many of the physical systems are large-scale systems com-
bined by several subsystems, such as the power networks,
the urban traffic networks [1] and the digital communica-
tions networks [2]. Each subsystem interacts and interrelates
through some certain ways. The control method of such class
of large-scale systems has attracted many researchers due to
its high reliability and low cost. However, owing to the limited
bandwidth in the large-scaled system, the conventional con-
trol strategy may have some negative effects on the control
performance. For example, it wastes limited bandwidth and
computing power, even shortens the lifetime of the whole
system. Therefore, how to improve transmission efficiency
while keeping expected performance has attracted more and
more research interests [3].

In conventional control systems, data sampling and trans-
mission are carried out at instant times which are triggered
by clocks or timers [4]. For example, the measurements on
each sensor node are sampled periodically and sent to the
controller or filter at a fixed sampling period or interval.

The associate editor coordinating the review of this manuscript and
approving it for publication was Shun-Feng Su.

This type of control strategy is referred to as time-triggered
control strategy and is motivated by the sampled data systems
theory. Although the time-triggered control strategy is simple
to implement and easy to analyse and design, it may be
not a good choice for resource-constrained systems as the
triggering of samples is independent with the state evolution
of the system. The event-triggered solves these problems well
and has been favorable for addressing analysis and synthesis
of the control and filter problem in the literature [5], [6].
In the event-triggered control strategy, data transmissions are
performed only after specified events occur. In this sense,
channel resources will only be occupied when “needed”,
and the number of data transmitted can be reduced. Using
the above strategies the number of data can be reduced
significantly compared with the conventional time-triggered
strategy while ensuring the desired target.

Generally, the traditional event-triggered mechanism
can be divided into two kinds of schemes: a predesig-
nated state-independent specified event and a predesignated
state-dependent specified event. When the system state fluc-
tuates within the allowable range, using a state-independent
threshold can reduce the communication burden. However,
in addition, since the threshold is a state-independent scalar,
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it is often difficult to apply the above scheme directly
to the stability analysis of the system. Using a predes-
ignated state-dependent specified event-triggered schemes,
the number of trigger events can be reduced. However, when
large-scaled systems achieve consensus goals, there are still
some unnecessary transmission of sampled data. Therefore,
in order to reduce unnecessary over-occupation of channel
bandwidth by data and reduce the burden of continuous moni-
toring of hardware devices in pre-specified state-independent
specific events, an integrated event triggering control strategy
is proposed, in which two integration conditions only depend
on discrete measurement output. All the above observations
stimulated this study.

It is well-known that the large-scaled system is a strong
coupling, non-linear system [7]. In the large-scaled system,
subsystems connect to each other and transmit the informa-
tion for each other. These subsystems have their own con-
trol inputs, measurement outputs as well as states. The term
‘fuzzy’ means it can deal with the concepts which can’t be
accurate expressed as ‘true’ or ‘false’ but rather as ‘partially
true’. So, the fuzzy logic is better to describe nonlinear sys-
tems [8]. In the fuzzy model, T-S fuzzy model as an universal
approximator for nonlinear systems has many studies [9].
Zhang et al. [10] investigated the non-fragile H, filter for
T-S fuzzy power systems. Reference [11] was concerned with
the fault estimation (FE) problem for a class of intercon-
nected nonlinear systems described by Takagi-Sugeno fuzzy
models. Wang et al. [12] combined adaptive control and
the approximation property of large-scaled systems with T-S
fuzzy model. Wang ef al. [13] concerned with the problem
of optimization for discrete-time T-S fuzzy systems under an
event-triggered strategy. How to optimize the event-triggered
strategy motivate this paper.

Hy filter, which attracted much attention in the past
decades [14]. Reference [15] is a good tool for estimat-
ing the system states. As we all know that Kalman filter
method can only be used to the systems with the external
noise which requirements stochastic processes with known
statistical properties. In practice, the ideal conditions may
not always hold, which limit Kalman filter applied to the
practical system [16]. However, Hy filter does not make any
assumption about noise characteristics, only requires that the
disturbance is energy limited and the energy gain from the
disturbance to the estimation error is bounded by a certain
level. The theoretical results on Hy filter could be found in
the following references. Zhang et al. [17] designed H filter
for the switching system. The problem of event-triggered
H filter for networked Markovian jump system was studied
in [18]. Reference [19] concerned with the non-fragile dis-
tributed Hyo filter problem.

Motivated by the above reasons, this paper concerns the
large-scaled system. The main contributions of this paper are
summarized as follows:

1) We first propose an integrated event-triggered control

strategy with nonlinear dynamics for the large-scaled
system. Whether the current data of each subsystem
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should be transmitted to its filter is simultaneously
determined by two threshold condition. Note that the
integrated event-triggered strategy is more relaxed
since stability requirements are less stringent in an
attempt to reduce the transmitted number of sampled
data.

2) The T-S fuzzy model has been proposed to cope with
the integrated event-triggered H, filter. Based on the
Lyapunov-Krasovskii functional, a new sufficient con-
dition condition is obtained so that the filtering error
system is asymptotically stable and achieves a pre-
scribed filtering performance. A sufficient condition
for the integrated event-triggered Hoo filter is estab-
lished by using linear matrix inequalities (LMIs).

Il. PROBLEM FORMULATION
In this section, we consider a nonlinear large-scaled system

based on T-S fuzzy model [20] which is presented as follows:
Rule r: IF x1 (k) is Fy; and . . . and x, (k) is Fg; THEN

J
xi (k+1) = A (k) + Wiwi () + D G (K)
m=1,m#i
yi (k) = Dix; (k)
ai (k) = Hx; (k), M

where x € R™ is the state vector, z € R’ is the signal to be
estimated, y € R is the measurement output vector, w € R™
is the process disturbance. A;, B;, C;, D; and H; are constant
known matrices, i = 1,2, ..., r, where the scalar r is the
number of IF-THEN rules. The premise variables and the
fuzzy sets are denoted as xg (k) and Fy;, respectively, where
j=1,2,..., g The model of dynamic system is inferred as
follows:

xi (k4 1) =Y hi (x (k) [Aix (k) + Wywi(k)
S i=1
+ Z Cinixim (k)]
S; m=lmi )
vi (k) =Y hi (x (k) Dixi(k)
i=1
zi (k) =Y hi (x (k) Hixi(k),
i=1
where By (c(k) = i (x (k) / S i (x (k) and
i=1
(x (k) =1.

Consequently, we present the decentralized fuzzy filter Sy
with undetermined system matrices.

> h

i=1

X (k+1) =Y hyj (x (k) [Agixa (k)
j=1
Sty + By )] (3)

zi (k) =Y hij (x (k) Cryeg (k).
j=1
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where x; € R" is the state vector of the filter, zy € R"¥ is
the estimation of z (k), y (#;) is the input data received by the
filter. Ag, Bp, Cy; are the system matrices to be determined.

Considering the following the integrated event-triggered
strategy:

Tk+1

—inf(k [ = el (k) Qe (k) — o%y" (k) Qy (k) = 0

L=y K)yk —p>=>0

where Q = Q7 > Oand e (k) =y (k) — y (tx).
Now, we can rewritten the above event-triggered Hoo
filter Sg:

b4

X (k+1) =Y hyj (x (k) [Agixa (k)
j=1
Sﬁ' : + BgiDix; k) — Bgje; k)] (®)]

2 (k) = hyj (x (k) Cppxa (k)
J=1

T
By defining a new state vector &; (k) = [xlT (k) x{ (k)]
and 7 (k) = z (k) — zr (k), we can obtain the filtering error
system:

gk +1) =) [A (k) + Wyw (k) + Bge (k)
i=1

J
Q:1 + D Cutn (0] 6)

m=1,m#i
r

Zi(k) =Y Hi (k).
i=1

« A (h) 0
Ai(h) [Bﬁ (WD;(h) Ay (k) }

r r Al
= 30 by (e () i (x () [ BuD; AH,

j=11=1

Wi (h) = [Wiéh)]
= Zzhu (x (k) hi (x (k)) [“(’)u}
j=11=1
B 0
By (h) = [_Bﬁ (h)}

= 33y () b x (K) [_gﬂ]

j=11=1
Hi(h) =[Hi(h)y —Cr)]

= > by (k) by (x k) [Hy  —Cpr].

j=1 1=1

Considering Table 1, it illustrates the integrated relation-
ship in the strategy (4), which determines whether the sam-
pled data is released over the limited communication channel.
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TABLE 1. Integrated event-triggered strategy.

Strategy fi<o f1>0
f2a <0 I:No transmitting II:No transmitting
f2 >0 | HI:No transmitting IV:Transmitting

For the large-scaled system, there are the following three
cases, where the sampled data is not necessary to be released:

Casel :fiy <0, f <0
Casell : fi <0, £ >0 @)
Caselll :fi >0, £ =<0

Note that in the integrated transmission strategy (4),
the non-transmitted conditions mentioned in (7) should be
fully considered in analysis and design of the system under
consideration.

A useful lemma is introduced as following

Lemma 1: Given three matrices A € R™*" B € R™*" and
M € R™", and two positive-definite matrices A € R™*™ and
Q € R™" such that

ATPA—Q+M <0, B'PB—Q+M <0

then

ATPA+B"PB—20+2M < 0.

IlIl. MAIN RESULTS

A. STABILITY AND INTEGRATED EVENT-TRIGGERED H,

PERFORMANCE ANALYSIS

In this section, we will present a sufficient condition for the

integrated event-triggered Hy filter in the form of (5).
Theorem 1 (Stability With Hy, Performance): For a pre-

scribed real number y > 0, the filtering error system with (6)

is asymptotically stable and satisfies the Hy, performance

index if there exist matrices P; > 0 (8), as shown at the top

of the next page, where

I = [a', Ceit, Cei, 65i3],

M = %diag {Pi, Peit, Pein, Peis ),

6,' = [5,‘1P1, cee E‘im‘m#ipm, e aijPJ],
65,'1 = [Eijl, e, 6im,m7$iPm» e, 6[_][)_]] s
Cenn = [CaP1, ..., CimmziPms -, CisPy],
6€i3 = [6,'1})1, ce Eim,m;aéiPm’ e Eijpj],

/ﬁl’ = diag[Pl, ooy Prmstis ...,PJ],

/ﬁsil = diag [811P1, ey 8m1,m¢,‘Pm, PN 8]1P]],
/ﬁgiz = diag [812P1, ooy Em2m#iPms - szpj] ,
ﬁ£i3 = diag [813P1, ooy Em3m#iPms - - 8J3PJ] ,

Proof: Our main research is to guarantee the integrated
event-triggered filtering error system is asymptotically stable
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WT (h) P;

—-P; 0 0 AT (h) P; 0 0
¥ -0 0 0 Efﬁ (h) P; 0
* * —y2I 0 0 WiT (h) P,
* * * —SHIPi 0 0
* * * * —SZEIP,' 0
* * * * * _8£1Pl
* * * * * *
* * * * * *
* * * * * *
* * * * * *
* * * * * *

AT () P;
BT (h) P;

D'ty D'y HI'(y Ty ]

<0 (8)

SO OO O O
SO OO OO OO

*
|
~N

o
|

* % %
S i

0
0
0
0
0
0
0
0
0
I1

*
*

with H, performance under zero initial conditions. First,
we construct a Lyapunov function for the filtering error sys-
tems as:

J
V (k) Y & (k)P (k). ©

i=1

J
=) Vit =
i=1

J
=Y [Vitk+1) = Vi (k)]

i=1

AV (k)

J
=Y 1& k+ D) P& e+ 1) — & () P& ()]

i=1

~

=Y {[A; () & (k) + By () i (k)

J
+ )
m=1,m#i
xP-[Z- (h) & (k) + By (h) e; (k)

>

m=1,m#i

Conim (k) 17

Conibm (k)] — &5 (k) Pi&; (k)

=Y (@& & ®)" P (X () & (K))
i=1

 (Bji (h) e; (k)
J

A &E®) P Y

m=1,m#i

i By (h) e; (K))

J

> Conim (k)

m=1,m+#i

J ! J
+( 3 6mism(k)) Pi( Y Cuiém (k))}

m=1,m#i m=1,m#i

+2(A (W & (k)) Py
Conim (k)
+(Br(hyei (k)" P

+2(Ba (b e () P

J

Z (A& w)"

=1
+(Br(hyei (k)" P

IA

P; (A; (h) & (K))

i (Bs (h) e; (k)
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+2(A; () & ()" P; (B () e: (K))
+en'el (k) BE (h) PiBpi (h) e; (k)
+ep'El (k) A (h) PiAg (h) & (k)

J
+ Y. & W (€L PiCin+ emClPiCin
m=1,m#i
+emCir,PiCin)6i (k) — &1 (k) Pi€i (k). (10)
Using Schur’s complement and Lemma 1, we know that
LMIs in (11) imply V (k) for all & (k) # O, and thus,
it follows that the large-scaled filtering error system is asymp-
totically stable.
Now, we present the event-triggered Ho, disturbance atten-
uation performance.
Case I: Under the zero initial condition and by adding and
subtracting e’ (k) Qe (k) and y! (k) y (k) in the accumulate
operation, one arrives at:

e’ (k)e (k) —y*w! (kyw (k)
<el Ketk) =y W )wk)+V k+1)—V (k)
+e’ (k) Qe (k) — e (k) Qe (k) +y" (k) y (k)
—y" (k) y (k)

J
= {[H & ®] [H () & ()] — y*wT tywi (k)
i=1
+ef (k) Qei (k) — el (k) Qe; (k) +y! (k) yi (k)

—yF () yi (k) 4 [A; () & (k) + Wi () w; (k)

J
+Bi(eik)+ Y Coitm (01
m=1,mz#1

xP~[Z () & (k) + Wi (h) w; (k) + By (h) e; (k)

Ly e

m=1,m#1

J
=S {[H W & ®] [H () & ()] — v>w] tywi (k)
i=1
+el (k) Qe; (k) — el (k) Qe; (k) +yT (k) y; (k)
—y{ ®)yitk) y
+[A; (B) & (k) + W; (h) w; (k) + B (h) e; (k)
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IA

I 5 5 P 0 0 0 0 0 0 7
+ Y Coiln RN PiLA; () & (k) + Wi () wi (k) 0O I 0 0 0 0 0
m=1,m#1 0 0 1 0 0 0 0
N I p=|0 0 0 O 0 0 0 |,
+Bp(eit)+ Y Gk (0] = & () Piti (k) 0 0 0 0 &' 0 0
m=1,m#1 0 0 0 0 0 e'Pi 0
S I~ L0 0 0 0 0 0 e3P
Y A & ®] PiAi () & k)] (12)
i=1
+ [ﬁ}" (h) wi (k)]Tpl. [ﬁ}'l (h) wi (k)] Thus, applying Lemma 1, we have
+ By (e )] Pi [B () e; (k)] T ®Z k) — v () w k)

+2[A; (0 & (] P [Wy () wi (0]

J
- ~ < Y {s! (&) | AFPiA; — Qi+ M| gi (k)
+2[A (i & 0] P; (B (W e ()] ; 4P ]

~ T ~
+2[W; () wi (0] Pi [Byi (h) e; (k)] =i (®)yi (k). (13)
J
e ' T, ~ Using Schur’s complement, one knows that LMIs in (11)
+[Ai( & K] Pi 12:#1 Chibm (k)j| imply A?;Pl‘Aij — Qi + M;; < 0. Therefore,
m=1,m
- . I T K)Z k) — Wl (k)wk) <O. (14)
+[Biei )] Pi| D Cuim (k)
m=1,m#£1 Similarly, in Case II and Case Il ,one can obtain that
J ~T (1N 2. T
~ T ~ 7 (K)z (k) —y w' (k)w (k)
+[Wimwi O] Pi| D Coikm (k) f
, e <> tsl o [ATPAy - Qi+ My s (0 - %) (15)
i=1
+ Z Conibm (k) | Pi Z Conim (k) It implies that [[Z(k)|l, < ylw k)|, for any nonzero
m=1,mzl m=1,ml w (k) € I [0, 00). Hence, the filtering error system composed
- fiT (k) Pi§i (k) + o yiT (k) Qyi (k) of J filter error subsystems as (6) is asymptotically stable
— @iT (k) Qe; (k) + yiT (k) yi (k) — yiT k) vi (k) } and the event-triggered H, disturbance attenuation perfor-
J mance in (8) is guaranteed for a prescribed y. The proof is
=Y t6] 0 [ATPAy - Qi+ My i () completed.
i Remark 1: In our paper, the stability of the system is proved
T (k) v by Lyapunov-Krasovskii’s second method. Its basic idea is to
y;i (k) yi (k)}, (11 . ) .
construct the Lyapunov-Krasovskii energy function to judge
the stability of the system directly. That is to say, Lyapunov-
where Krasovskii’s second method is to analyze the stability from
the energetic standpoint (the equation (9) is constructed
as a generalized energy function). Consider a function
sitky=[&" e (k) wl (k) ]T, R" — R such that AV (k) < 0 for all values of k # 0, then
[ P; 0 the equilibrium is proven to be asymptotically stable.

M;=| m=1,m#i

B. H, FILTER DESIGN

B J 3
2 Z 517,;’ P.Ci +Z Enm 517;" P.Cin] 0 0 In this section, the 1.ntegrate.d eve;nt—tnggered H filter design
— problem for the discrete-time interconnected fuzzy system

’

0 00 is addressed. Theorem 1 provides a sufficient condition for
0 00 the Hyo filter design, in which the matrix variables P; are
- 5 = - coupled with filter parameter matrices.
A B () Wi () Theorem 2: The event-triggered Hy, filter design problem
H; (h) 0 0 . . . A = i
B (h 0 0 is solved if there exist matrices, Ag;, Bfij, and Cpj, and positive
! () constants ¢il, €i2 and ¢i3, which satisfy (17), as shown at the
D; (h) 0 0
~ top of the next page, where
Ai(h)y 0 0
0 Bi(h) 0 P = Py Py
| 0 0 i (h) | Py Py |’
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=P 0 0 o, 0 0 ®; DI (h) DI () HT (h) 1y 7]
* —0 0 0 & 0 D 0 0 0 0
x o« —y2 0 0 Wrmp, whmp;, 0 0 0 0
x k% —e'P; 0 0 0 0 0 0 0
* % x x  —ep'Pi 0 0 o 0 0 0
* 0k * * * sl.glP 0 0 0 0 0 <0 (17)
* % * * * * —P; 0~ 0 0 0
* % * * * * * -0 0 0 0
* % * * * * * * -1 0 0
E * * * * * * * -1 0
L *  x * * * * * * * x I |
Al (mypy; DI (h) ' (h) Rule 2: IF x;; (k) is 0° THEN
=R Aay |
fi xi (k + 1) = Apx; (k) + Waw; (k)
@y = [ ~BL () B} (h)] 3
+ Y Cuixm (b (20)
I = [C' Ceit. Cein, Csi3]v m=T.mi
1 (k) = Dix:
My = Sdiag {Pi, Pain, Pesz. Pesa}. yilk) = Diai (k).
=~ ~ Rule 3: IF x;; (k) is 88° THEN
Ci=[cilplv~~vctm,m7él /R l]P./]v it (£)
Ceit = [CuP1, ..., CimmepiPm .., CuPy], % (k + 13) = Aizxi (k) + Wiawi (k)
EsiZ = [gilpl, RN gim,m;tipm, RN lJP]] s + Z Cmixm (k) (21)
Ceis = [Ca P, ... CimmziPm, - .. zJPJ], m=1,mi
Pl = dlag [Pl’ e aPm,m;éi’ e aP./]a yl(k) = Dl3xl (k)
Peiy = diag[e11P1. . ... émi.m#iPm. - .. €11P ], where
Peip = diag [e12P1, . .., €m2.m#iPm. - - ., €12P1], Ap = [ 1 0.00 x 45]'
Py = diag [e13P1, .. .. em3miPm. . ., €13P1]. L —0.3475 0.9 )
A — 1 0.0045 |
27 1-0330 09 |
Furthermore, the matrices of the event-triggered H, filter r 1 0.0045 T
are given by Az = | 03475 09 | ;
A 1 0.0045 7
- - 1= _ ;
Agi () = P3;' A5 (), By (h) = P3,' By (., L 0‘?330 . 8‘0945:
Csi(h) = Cg (h). 18 = ) :
7 () = Gi () (1%) A2=| 03150 09 |
IV. NUMERICAL EXAMPLE Ay = 0 ;330 0'80945 ;
In this section, an example presented to illustrate the L -
application of the proposed filter design approach and its Ay = 1 0.0049 |
performance. | —0.7330 0.9 |
Considering an inverted pendulum system [21] consisting Ay — [ 1 0.0049 |
of three subsystems, the T-S fuzzy model of the system is as 2= | —0.3550 09 |
below (1 0.0049 7.
Rule 1: IF x;; (k) is —88° THEN A =1 _37330 09 |
— 0 - -
Wi =Wip=W3= ;
xi (k4 1) = Aj (K) + Wiw; (k) L 8'0025 .
3
Wo1 = Wa =Wy = ;
+ Y Cuixm (k) (19) 2 2= 23 =10.0019
m=1,ms#i W W W 0 T )
yi(k) = Dj1x; (k). 3= RS T 0.0016 |
VOLUME 7, 2019 30063
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Dy =Dp=Di=[1 0]

Dy =Dn=Dp=[1 0]

D3y =Dyp=Dy=[1 0]

Hy =Hp=H;3=[0 1]

Hy =Hp=Hp=[0 1];

H3y =Hp=Hp=[0 1]
[0 0 0 0

€21 =1 0.0050 o]’ € = [0.0045 0]’
[0 0 0 0

€12 = | 0,0040 0}’ €13 = [0.0000 o}’
[0 0 0 0

€1 =1 0.0030 o}’ C = [0.0025 o}’

and w; = sin(0.04k)e=09% i = 1,2,3, The simplified
model of inverted pendulum is described in Fig. 2.

21K
ik}

250

FIGURE 2. Simulation results for z; (k) and zs, (k).

In what follows, we design the integrated event-triggered
filter under the given transmission strategy (3). Let
o =001,i = 1,2,3,g1 = €p =¢e3 = 20,i =1,2,3
and p; = 0.01. we obtain the following H, filter parameter

matrices:
Afpy =[ :|; Bfl]=|: :|;

—0.0861
3.4978

—0.0203
0.8262

—2.2627
9.7132

Release interval

200 250

Release time of subsystem 1

FIGURE 3. Release time and release interval of subsystem 1 under the
couple event-triggered strategy.

z2{k)
2kl

-as|

250

Release interval

Release time of subsystem 2

FIGURE 5. Release time and release interval of subsystem 2 under the
couple event-triggered strategy.

douy — | 700859 —0.0203] o [-2.6577].
F12= 35080 08284 | /12T |45203 |
Aon — | 701817 —0.05497 o [-3.0957,
I3 = 33475 06101 |° /P T 4.9069 |
A — [ 03428 —0.1542] o [-0.9773],
720 = 14677 06602 | M T 41471 P
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23k
a#3(k)

FIGURE 6. Simulation results for z5 (k) and z¢5 (k).

18 T T T T
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FIGURE 7. Release time and release interval of subsystem 3 under the
couple event-triggered strategy.

Aoy — [ 703489 —0.1534] o [-0.96027
7227 14936 0.6570 | /27| 40736 |
Ao — | 05477 —0.08157  , _ [-3.0957
7237 23308 1.0090 |© /P T 4.9069 |
Ao _ [ 00640 —0.0612] o - [-0.05947
731 = 1 02724 02605 | ' T 02521 |
Aowr — | 00266 —0.0422] o [-0.0557]
/32 = -01131 01795 |© 2T 02369 |
Ao — [ 00186 —0.03557 [ -0.10647,
/3 =1 -0.0792 01509 |© BT 04448 |
Crii = [4.1328  —1.5617;

Cri3 = [2.1344  —0.7193];

Cr21 = [0.0176  —6896];

Cr = [0.1458  —0.6903];

Cpa3 = [0.1776  —0.3925];

Cr31 = [-0.0767 —0.2589];

Cr = [0.1283  —0.3508];

Cr3 = [0.1776  —0.3925];

Under the integrated event-triggered strategy and the fil-
ter parameter with p; = 0.01, the state responses of a
large-scaled system (2) are depicted in Figs. 2, 4 and 6, where
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the initial states are chosen as xlT 0) = [0.3,0], sz 0) =
[0.3, 01, x (0) =[0.3, 0]

TABLE 2. Comparison with different schemes.

Subsystems system 1 | system 2 | system 3

f1 scheme 189 217 174

f2 scheme 218 161 197
Integrated scheme 126 135 143

Through Table 2, it can be seen that under the same con-
ditions, the transmit data by the integrated event-triggered
scheme is less than that of the two traditional event-triggered
schemes.

V. CONCLUSION

In the above part, the integrated event-triggered transmission
strategy has been introduced for the large-scaled system.
And the integrated event-triggered H, filtering performance
problem has been investigated. The integrated event-triggered
means event-triggered control can determine by two trans-
mission conditions. The advantage of the proposed strat-
egy is to reduce the pressure of channel transmission and
improve data communication efficiency. By applying a
Lyapunov-Krasovskii functional and linear matrix inequali-
ties(LMIs), a method of the integrated event-triggered Hoo
distributed filter design is developed for the filtering error
system concerned to be asymptotically stable with a given
disturbance attenuation level. A simulation is finally given to
show the effective methods in this paper.
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