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This paper concerns theH∞ lter design for T-S fuzzy systems with quantization and event-triggered communication
scheme. In general, it is dif cult to gain the mathematical model for nonlinear systems. T-S fuzzy systems described by a family
of IF-THEN rules, are valid tools to establish model of nonlinear systems. This paper aims to design H∞ lter, which satis ed
closed-loop system is exponentially stable in mean square. Firstly, an event-triggered scheme is introduced to the networked
control systems, which decide whether the sensor data was transmitted or not. Secondly, quantization is taken into consideration,
which may save the limited bandwidth resources. Thirdly, based on the event-triggered scheme and quantization, we construct
lter design model for T-S fuzzy systems. Lastly, the corresponding conditions for the desired lter gains were derived and the
explicit expression of lter parameters is given. Two numerical example is provided to demonstrate the design method.

H∞ lting; Event-trigger generator; T-S fuzzy systems; Networked control systems.

Nowadays, the T-S fuzzy model described by a family of
IF-THEN rules has gained widely attention, which provided
an valid method to turn a set of nonlinear systems into a class
of linear sub-systems [1–3]. The problem of stability and
stabilization for T-S fuzzy model has received widely con-
cern. Over the past several decades, there have been sig-
ni cant accomplishments on stability analysis and synthesis
for T-S fuzzy systems. More particularly, many researchers
have considered the ltering issues for T-S fuzzy systems via
various methods [4–6]. In [4], the authors concerned with a
class of T-S fuzzy stochastic systems. In [5], the problem of
robust and reliable H∞ lter design was concerned, which
contain random sensor faults via T-S fuzzy model. In [6],
the authors addressed the problem of H∞ lter design for
nonlinear systems, which contain time delay via T-S fuzzy
systems.
Different from the traditional point-to-point wiring, the

advantages of communication channels is reduced the pro-
duction cost of cables. However, there are some drawbacks
when the control signals conveyed through communication
channels. Several challenging issues needs to be considered
including network-induced delays, packet dropouts and so
on. Taking these into concerned, some effective methods
have been proposed for the analysis and synthesis of NCSs
[7–11]. However, the problem of above mentioned results
is that we supposed that the precision of all data transmis-
sions is in nite, while we ignore the in uences of data quan-
tization. The limited bandwidth resources and some devices
in the closed-loop systems determines that the precision of
data transmission can not be in nite, which means that data
should be quantized before conveyed to the next network
node. Motivated by the above discussion, the in uence of
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data quantization on systems should be taken into consider-
ation for the better performance of the considered systems.
Unfortunately, the researchers in the eld have paid much
less attention on the quantization problem than what it de-
serves. As far as we know, there are only there are only hand-
ful of results [12–14] about the quantization problem when
considering the network conditions. Therefore, the problem
of quantization needs further more attention.
In the past decades, event-triggered communication

scheme has attracted increasing attention, which can
save communication energy. Compared with traditional
time-triggered control, event-triggered control determines
whether the current sample-data should be conveyed to the
next network code or not, which will save the limited band-
width resources.
In this paper, an event-triggered communication scheme

and quantizer are employed to save the limited network re-
sources while keeping the required performance. Whether
or not the sample-data to be conveyed is determined by the
event-triggered communication scheme. The current data
can be transmitted when they dissatis ed a special condition,
otherwise, will be not. This paper aims to research the prob-
lem ofH∞ lter design for a class of T-S fuzzy systems with
quantization and event-triggered communication scheme.

Consider the following T-S fuzzy system⎧⎨
⎩

ẋ(t) = A(t)x(t) +Ad(t)x(t − τ(t)) +Aω(t)ω(t)
y(t) = C(t)x(t)
z(t) = L(t)x(t)

(1)

whereA(t) =
∑r

i=1 μiAi, Ad(t) =
∑r

i=1 μiAdi, Aω(t) =∑r
i=1 μiAωi, C(t) =

∑r
i=1 μiCi, L(t) =

∑r
i=1 μiLi. hi

is the abbreviation for μi(θ(t)), μi(θ(t)) = αi(θ(t))∑
r

i=1
αi(θ(t))

,

αi(θ(t)) =
∏g

j=1 W
i
j (θj(t)), W i

j (θ(t)) is the grade
member-ship value of θj(t) in W i

j and μi(θ(t)) satis es
μi(θ(t)) ≥ 0,

∑r

i=1 μi(θ(t)) = 1.
It is generally known, the traditional periodic sampling

mechanism may produce many useless message through the

Proceedings of the 35th Chinese Control Conference
July 27-29, 2016, Chengdu, China

7392



network, which may waste communication bandwidth. For
reducing the load of network conveying and saving the com-
munication energy of the network, there is a great need
to introduce an event-triggered scheme, which determines
whether or not the newly data should be conveyed to the
lter. The framework of system is shown in Fig.1, similar
to [15], an event generator is employed between the quan-
tizer and the lter to determine whether or not the newly
data should be conveyed to the lter, which is the following
judgment algorithm:

Fig. 1: The structure of ltering error system

[y((k + j)h)− y(kh)]TΩ[y((k + j)h)− y(kh)](2)
≤ σy((k + j)h)TΩy((k + j)h)

where Ω > 0, j = 1, 2, · · · and σ ∈ [0, 1).
We design a quantizer with similar form in [16]. Suppose

y(tkh) is transmitted by the event trigger, the quantized out-
put signal can be expressed as

y1(tkh) =

r∑
i=1

μi(θ(tkh))q(y(tkh)) (3)

Then the output signal from quantizer is y1(tkh)

y1(tkh) =

r∑
i=1

μi(I +�q)y(tkh) (4)

then y1(tkh), which transmitted to lter through the net-
work, become ŷ(t)

ŷ(t) = ŷ(tkh+ dk) =
r∑

i=1

μiy1(tkh)

=

r∑
i=1

μi(I +�q)y(tkh)

t ∈ [tkh+ dk, tk+1h+ dk+1)

where dk is network delay.

Since the existence of communication network
between the sensor and the lter, the premises in the system
and the ones in the lter should not be synchronous. That
means, at the same instant t ∈ [tkh + dk, tk+1h + dk+1),
while θi(t) is obtainable in (1), only θi(tkh) is obtainable in
the lter. In this paper, we suppose the mechanical model
of the studied system is known a priori, depended on the
known mechanical model, when the initial condition is set
and the state of the studied system can be counted. Due to
θi(tkh) is obtainable at the lter, θi(t) can be counted for
t ∈ [tkh, tk+1h). Therefore, the synchronous premise vari-
ables θi(t) can be gained in the lter side.

Suppose the form of H∞ fuzzy lter is following, where
ith rule is shown in the following IF-THEN rule
Ri : IFθ1(t)isW

i
1and · · · andθg(t)isW i

g ,
THEN {

ẋf (t) = Afixf (t) +Bfiŷ(t)
zf(t) = Cfixf

(5)

where r ∈ S = {1, 2, · · · , r}. xf (t) ∈ Rn, zf (t) ∈ Rp are
the state and output of the lter, respectively. Afi ∈ Rn×n,
Bfi ∈ Rn×m, Cfi ∈ Rp×n are unknown parameter which
to be decided.
The defuzzi ed output of (5) is referred by{

ẋf (t) = Af (t)xf (t) +Bf (t)ŷ(t)
zf(t) = Cf (t)xf (t)

(6)

where Af (t) =
∑r

i=1 μiAfi, Bf (t) =
∑r

i=1 μiBfi,
Cf (t) =

∑r
i=1 μiCfi.

Similar to [15, 17, 18] for technical convenience, we de-
ne an error vector:

ek(t) =

⎧⎪⎪⎨
⎪⎪⎩

0, t ∈ I0
y(tkh)− y(tkh+ ih), t ∈ Ii,

i = 1, 2, · · · , δM − 1
y(tkh)− y(tkh+ δMh), t ∈ IδM

(7)

Through the de nition of ek(t) and the event-triggering
scheme (2), it can be obtained that for t ∈ [tkh+dk, tk+1h+
dk+1)

eTk (t)Ωek(t) ≤ σyT (t− d(t))Ωy(t − d(t)) (8)

Based on the above description, combine (4) and (7), the
actual output can be written as

ŷ(t) =

r∑
i=1

μi(I +�q)(y(t− d(t)) + ek(t)) (9)

then lter can be rewritten as⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

ẋf (t) =
r∑

i=1

r∑
j=1

μiμj [Afjxf (t)

+Bfj(I +�q)(Cix(t− d(t) + ek(t))]

zf (t) =
r∑

j=1

μjCfjxf (t)

(10)

De ne

e(t) =

[
x(t)
xf (t)

]
˜z(t) = z(t)− zf(t)

From (5) and (10) the following ltering-error system
funded on (1) and (10) can be written as⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

ė(t) =
r∑

i=1

r∑
j=1

μiμj [Āe(t) + ĀdHe(t− τ(t))

+B̄He(t− d(t)) + B̄1ek(t) + Āωω(t)]

z̃(t) =
r∑

i=1

r∑
j=1

μiμjL̄e(t)

(11)

Ā =

[
Ai 0
0 Afj

]
, Ād =

[
Adi

0

]
, H =

[
I 0

]

B̄ =

[
0

Bfj(I +�q)Ci

]
, B̄1 =

[
0

Bfj(I +�q)

]

Āω =

[
Aω

0

]
, L̄ =

[
Li −Cfj

]
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In this part, we will rst derive suf cient conditions to en-
sure the composite system (11) is exponentially stable in the
mean square. Then we will propose the explicit parameters
of the designed lter.

For given parameters γ, τm, τM , dM and σ,
under the event trigger scheme (2) and quantization, system
(11) is exponentially stable in the mean square with anH∞

disturbance attenuation level γ, if there exist matrices P >

0, Qk > 0, Rk > 0(k = 1, 2, 3), Ω > 0 andMij , Nij , Tij ,
Sij with appropriate dimensions satisfying

Ξij + Ξji < 0, i ≤ j ∈ S (12)

where

Ξij =

⎡
⎣ Ωij

11 ∗ ∗
Ωij

21 Ωij
22 ∗

Ωij
31(s) 0 Ωij

33

⎤
⎦ , (s = 1, 2, 3, 4)

Ωij
11 =

[
Ωij

1111 Ωij
1112

Ωij
1121 Ωij

1122

]

Ωij
1111 =

⎡
⎢⎢⎣

Γij1 ∗ ∗ ∗
R2 Γij2 ∗ ∗

HT Ād
T
P M̄ Γij3 ∗

0 0 N̄ Γij4

⎤
⎥⎥⎦

M̄ = Mij3 −MT
ij2, N̄ = Nij4 −NT

ij3

Ωij
1112 =

⎡
⎢⎢⎣

∗ ∗ ∗ ∗
g1 ∗ ∗ ∗
g2 ∗ ∗ ∗
g3 ∗ ∗ ∗

⎤
⎥⎥⎦

g1 = g2 = g3 = ∗

Ωij
1121 =

⎡
⎢⎢⎣

HT B̄TP + Tij5 − T T
ij1 0 0 0

0 0 0 0
B̄T

1 P 0 0 0
ĀT

ωP 0 0 0

⎤
⎥⎥⎦

Ωij
1122 =

⎡
⎢⎢⎣

Γij4 ∗ ∗ ∗
Γij5 ∗ ∗ ∗
0 0 −Ω ∗
0 0 0 −γ2I

⎤
⎥⎥⎦

Γij1 = PĀ+ ĀTP +Q1 +Q2 +Q3

− R1 + Tij1 + T T
ij1

Γij2 = −Q1 −R2 +Mij2 +MT
ij2

Γij3 = −Mij3 −MT
ij3 +Nij3 +NT

ij3

Γij4 = −Q2 −Nij4 −NT
ij4

Γij6 = −Q3 − Sij6 − ST
ij6

Γij5 = σHTCT
i ΩCiH − Tij5 − T T

ij5 + Sij5 + ST
ij5

Ωij
21 =

[
Ωij

2111 Ωij
2112

]

Ωij
2111 =

⎡
⎢⎢⎣

L̄ 0 0 0√
τ21PĀ 0

√
τ21PĀdH 0

τmPĀ 0 τmPĀdH 0√
dMPĀ 0

√
dMPĀdH 0

⎤
⎥⎥⎦

Ωij
2112 =

⎡
⎢⎢⎣

0 0 0 0√
τ21PB̄H 0

√
τ21PB̄1

√
τ21PĀω

τmPB̄H 0 τmPB̄1 τmPĀω√
dMPB̄ 0

√
dMPB̄1H

√
dMPĀω

⎤
⎥⎥⎦

Ωij
22 = diag{−I,−PR−1

1 P,−PR−1
2 P,−PR−1

3 P}
√
τ21 =

√
τM − τm,Ωij

33 = diag{−R1,−R2}

Ωij
31(1) =

[ √
τ21M

T
ij√

dMT T
ij

]
,Ωij

31(2) =

[ √
τ21M

T
ij√

dMST
ij

]

Ωij
31(3) =

[ √
τ21N

T
ij√

dMST
ij

]
,Ωij

31(4) =

[ √
τ21N

T
ij√

dMT T
ij

]

MT
ij =

[
0 MT

ij2 MT
ij3 0 0 0 0 0

]
NT

ij =
[
0 0 NT

ij3 NT
ij4 0 0 0 0

]
T T
ij =

[
T T
ij1 0 0 0 T T

ij5 0 0 0
]

ST
ij =

[
0 0 0 0 ST

ij5 ST
ij6 0 0

]

Proof. Choose the following Lyapunov functional candi-
date as

V (t) = V1(t) + V2(t) + V3(t) (13)

where

V1(t) = eT (t)Pe(t)

V2(t) =

t∫
t−τm

eT (s)Q1e(s)ds+

t∫
t−τM

eT (s)Q2e(s)ds

+

t∫
t−dM

eT (s)Q3e(s)ds

V3(t) =

t−τm∫
t−τM

t∫
s

ėT (v)R1ė(v)dvds

+ τm

t∫
t−τm

t∫
s

ėT (v)R2ė(v)dvds

+

t∫
t−dM

t∫
s

ėT (v)R3ė(v)dvds

P > 0, Qk > 0, Rk > 0(k = 1, 2, 3) Through applying
a similar method to the proof in [20], we can get that the
system (11) is exponentially stable with anH∞ norm bound
γ if (12) is satis ed. Due to the limited page, we omit the
proof.

Through Theorem 1 we can get that system (11)
is exponentially stable in the mean square. Based on the
Theorem 1, we design a lter in form of (6). Due to the
exists of nonlinear term in the Theorem 1, we separate I and
�q, which can transformed nonlinear term into LMIs. The
algorithm of the designed lter are gained in the following
theorem.

Considering lter error System (11) with quan-
tizer. For given scalar γ, τm, τM , dM , ε1, ε2, ε3, σ and
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δ, under the event trigger scheme (2), system (11) is expo-
nentially stable in the mean square if there exist variable
m1 > 0 and P1 > 0, P̄3 > 0, Q̄1 > 0, Q̄2 > 0, Q̄3 > 0,
R̄1 > 0, R̄2 > 0, R̄3 > 0, Ω > 0, Āfj , B̄fj , C̄fj , M̄ij , N̄ij ,
T̄ij , S̄ij with appropriate dimensions, such that

Σ̄ij + Σ̄ji < 0, i ≤ j ∈ S (14)
P1 − P̄3 > 0 (15)

where

Σ̄ij =

⎡
⎢⎢⎢⎢⎣

Φ̄ij
11 ∗ ∗ ∗ ∗

Φ̄ij
21 Φij

22 ∗ ∗ ∗
Φij

31(s) 0 Φij
33 ∗ ∗

ΦT
41 ΦT

42 0 −m1I ∗
ΦT

51 0 0 0 −m1I

⎤
⎥⎥⎥⎥⎦

Φ̄ij
11 =

[
Φ̄ij

1111 Φ̄ij
1112

Φ̄ij
1121 Φ̄ij

1122

]

Φ̄ij
1111 =

⎡
⎢⎢⎣

Γ̄ij1 ∗ ∗ ∗
R̄2 Γ̄ij2 ∗ ∗

Υ̃ij31 M̄ij3 − M̄T
ij2 Γ̄ij3 ∗

0 0 N̄ij4 − N̄T
ij3 Γ̄ij4

⎤
⎥⎥⎦

Φ̄ij
1112 =

⎡
⎢⎢⎣

∗ ∗ ∗ ∗
k1 ∗ ∗ ∗
k2 ∗ ∗ ∗
k3 ∗ ∗ ∗

⎤
⎥⎥⎦

k1 = k2 = k3 = ∗

Φ̄ij
1121 =

⎡
⎢⎢⎣

Λ̃ij51 + Tij5 − T T
ij1 0 0 0

0 0 0 0

Λ̃ij71 0 0 0

Υ̃ij81 0 0 0

⎤
⎥⎥⎦

Φ̄ij
1122 =

⎡
⎢⎢⎣

Γ̄ij5 ∗ ∗ ∗
S̄ij6 − S̄ij5 Γ̄ij6 ∗ ∗

0 0 −Ω ∗
0 0 0 −γ2I

⎤
⎥⎥⎦

Γ̄ij1 = Υ̃ij1 + Υ̃T
ij1 + Q̄1 + Q̄2 + Q̄3

− R̄2 + T̄ij1 + T̄ T
ij1

Υ̃ij1 =

[
P1Ai Āfj

P̄3Ai Āfj

]

Υ̃ij31 =

[
AT

diP1 AT
diP̄3

0 0

]

Γ̄ij2 = −Q̄1 − R̄2 + M̄ij2 + M̄T
ij2

Γ̄ij3 = −M̄ij3 − M̄T
ij3 + N̄ij3 + N̄T

ij3

Γ̄ij4 = −Q̄2 − N̄ij4 − N̄T
ij4

Γ̄ij5 = Υ̃ij5 − T̄ij5 − T̄ T
ij5 + S̄ij5 + S̄T

ij5

Γ̄ij6 = −Q̄3 − S̄ij6 − S̄T
ij6

Λ̃ij51 =

[
CT

i I
T B̄T

fj CT
i I

T B̄T
fj

0 0

]

Υ̃ij5 =

[
ρCT

i ΩCi 0
0 0

]

Λ̃ij71 =
[
IT B̄T

fj IT B̄T
fj

]
Υ̃ij81 =

[
AT

ωiP1 AT
ωiP̄3

]
Φ̄ij

21 =
[
Φ̄ij

211 Φ̄ij
212

]

Φ̄ij
211 =

⎡
⎢⎢⎣

L̃ 0p×2n 0p×2n 0p×2n√
τ21Υ̃ij1 02n×2n

√
τ21Υ̃

T
ij31 02n×2n

τmΥ̃ij1 02n×2n τmΥ̃T
ij31 02n×2n√

dM Υ̃ij1 02n×2n

√
dM Υ̃T

ij31 02n×2n

⎤
⎥⎥⎦

Φ̄ij
212 =

⎡
⎢⎢⎣

0p×2n 0p×2n 0p×m 0p×m√
τ21Λ̃

T
ij51 02n×2n

√
τ21Λ̃

T
ij71

√
τ21Υ̃

T
ij81

τmΛ̃T
ij51 02n×2n τmΛ̃T

ij71 τmΥ̃T
ij81√

dM Λ̃T
ij51 02n×2n

√
dM Λ̃T

ij71

√
dM Υ̃T

ij81

⎤
⎥⎥⎦

Φij
22 = diag{−I,−2ε1P̄ + ε21R̄1,

−2ε2P̄ + ε22R̄2,−2ε3P̄ + ε23R̄3}
P̄ =

[
P1 P̄3

P̄3 P̄3

]
, L̃ij =

[
Li −C̄fj

]

Φij
33 = diag{−R̄1,−R̄3}

Φij
31(1) =

[ √
τ21M̄

T
ij√

dM T̄ T
ij

]
,Φij

31(2) =

[ √
τ21M̄

T
ij√

dM S̄T
ij

]

Φij
31(3) =

[ √
τ21N̄

T
ij√

dM S̄T
ij

]
,Φij

31(4) =

[ √
τ21N̄

T
ij√

dM T̄ T
ij

]

M̄T
ij =

[
M̄11Tij M̄12Tij

]
N̄T

ij =
[
N̄11Tij N̄12Tij

]
T̄ T
ij =

[
T̄11Tij T̄12Tij

]
S̄T
ij =

[
S̄11Tij S̄12Tij

]
M̄11Tij =

[
02n×2n M̄T

ij2 M̄T
ij3 02n×2n

]
M̄12Tij =

[
02n×2n 02n×2n 02n×m 02n×m

]
N̄11Tij =

[
02n×2n 02n×2n N̄T

ij3 N̄T
ij4

]
N̄12Tij =

[
02n×2n 02n×2n 02n×m 02n×m

]
T̄11Tij =

[
T̄ T
ij1 02n×2n 02n×2n 02n×2n

]
T̄12Tij =

[
T̄ T
ij5 02n×2n 02n×m 02n×m

]
S̄11Tij =

[
02n×2n 02n×2n 02n×2n 02n×2n

]
S̄12Tij =

[
S̄T
ij5 S̄T

ij6 02n×m 02n×m

]
ΦT

41 =
[ M̄T

1111 M̄T
1112

]
ΦT

42 =
[
02n×m ΨT

ij2 ΨT
ij3 ΨT

ij4

]
M̄T

1111 =
[
ΨT

ij1 02n×2n 02n×2n 02n×2n

]
M̄T

1112 =
[
02n×2n 02n×2n 02n×m 02n×m

]
ΨT

ij1 =
[
δB̄T

fj B̄T
fj

]
ΨT

ij2 =
[
δ
√
τ21B̄

T
fj δ

√
τ21B̄

T
fj

]
ΨT

ij3 =
[
δτmB̄T

fj δτmB̄T
fj

]
ΨT

ij4 =
[
δ
√
dM B̄T

fj δ
√
dM B̄T

fj

]
ΦT

51 =
[
0 0 0 0 C̃i 0 I 0

]
C̃i =

[
Ci 0

]

Moreover, if the above conditions are feasible, the parameter
matrices of the lter are given by

⎧⎨
⎩

Afj = ĀfjP̄
−1
3

Bfj = P−T
2 B̄fj

Cfj = C̄fjP̄
−1
3

, j ∈ S (16)

Proof. Through utilizing a similar technique to the proof in
[16] and [21], there exist P2 and P3 > 0 satisfying P̄3 =
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PT
2 P−1

3 P2, and de ne variables
⎧⎨
⎩

Āfj = Âfj , Âfj = PT
2 AfjP

−1
2

B̄f j = PT
2 Bfj

C̄fj = Ĉfj P̄3, Ĉfj = CfjP
−1
2

(17)

substituting the lter parameters (Afj , Bfj , Cfj) by
(P−T

2 ÂfjP
T
2 , P−T

2 B̄fj , ĈfjP
T
2 ) then, the lter (1) can be

rewritten as{
ẋf (t) = P−T

2 ÂfjP
T
2 xf (t) + P−T

2 B̄fj ŷ(t)

zf (t) = ĈfjP
T
2 xf (t)

(18)

De ning x̂(t) = PT
2 xf (t), (18) becomes

{
x̂f (t) = Âfj x̂(t) + B̄fj ŷ(t)

zf(t) = Ĉfj x̂(t)
(19)

That is (Âfj , B̂fj, Ĉfj) can be selected as the lter param-
eters. we can obtain that the system (11) is exponentially
stable with an H∞ norm bound γ if satisfy (14) and (15).
Due to limited page, we omit the proof.

Consider the T-S fuzzy system in (1) with the following
parameters, similar to [21]:

A1 =

[ −2.1 0.1
1 −2

]
, A2 =

[ −1.9 0
−0.2 −1.1

]

Ad1 =

[ −1.1 0.1
−0.8 −0.9

]
, Ad2 =

[ −0.9 0
−1.1 −1.2

]

Aω1 =

[
1

−0.2

]
, Aω2 =

[
0.3
0.1

]

C1 =
[
1 0

]
, C2 =

[
0.5 −0.6

]
L1 =

[
1 −0.5

]
, L2 =

[ −0.2 0.3
]

μ1(θ(t)) = sin2t, μ2(θ(t)) = cos2t

ω(t) =

⎧⎨
⎩

1, 5 ≤ t ≤ 10
−1, 15 ≤ t ≤ 20
0, else

In the following, two possible cases will be considered for
showing the in uences of the the event-triggered scheme and
the effect of the quantizer on the system performance.
Case 1: we set τm = 0.1, τM = 0.3, dM = 0.6, γ =
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Fig. 2: Responses of e(t) in Case1.
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Fig. 3: The event-triggering release instants and intervals in
Case1.

1.2 and the trigger parameter σ = 0.9, δ = 0.818 through
utilizing the LMI toolbox of Matlab, we can get the trigger
matrix Ω = 0.1469,m1 = 2.9985,m2 = 3.1480 and the
following matrices:

P1 =

[
1.9347 −0.0286
−0.0286 1.9571

]

P̄3 =

[
0.4255 −0.0616
−0.0616 0.6132

]

Āf1 =

[ −1.0474 0.2313
0.4443 −1.2756

]

B̄f1 =

[
0.0339
−0.0329

]
, C̄f1 =

[ −0.5786 0.2790
]

Āf2 =

[ −0.7317 −0.0421
−0.3278 −0.8903

]
, B̄f2 =

[ −0.0299
0.0133

]

C̄f2 =
[
0.1446 −0.1493

]
Then, by using Theorem2, we can get the lter parameters
as follows:

Af1 =

[ −2.4425 0.1316
0.7539 −2.0045

]
, Bf1 =

[
0.0339
−0.0329

]

Cf1 =
[ −1.3131 0.3230

]
, Af2 =

[ −1.7550 −0.2450
−0.9951 −1.5519

]

Bf2 =

[ −0.0299
0.0133

]
, Cf2 =

[
0.3091 −0.2124

]

For the initial condition x(0) =
[
1 −1

]T , xf (0) =[
0.8 −0.8

]T and the sampling period h = 0.1, the re-
sponses of e(t) is shown in Fig.2, the event-triggering release
instants and intervals is shown in Fig.3
Case 2: under the event-triggered scheme, set trigger pa-

rameter σ = 0.9 and τm = 0.1, τM = 0.3, dM = 0.6, γ =
1.2, δ = 0.818 by applying Theorem 2, we can get the trig-
ger matrixΩ = 16.1228,m1 = 5.6251,m2 = 15.9445 and
the following matrices:

P1 =

[
1.9785 −0.0107
−0.0107 2.1648

]
, P̄3 =

[
0.4228 −0.0781
−0.0781 0.6976

]

C̄f1 =
[ −0.5872 0.2928

]
, Āf2 =

[ −0.7284 −0.0328
−0.3583 −0.9759

]

Āf1 =

[ −1.0333 0.2889
0.4981 −1.4951

]
, B̄f1 =

[
0.0613
−0.0650

]
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B̄f2 =

[ −0.0484
0.0637

]
, C̄f2 =

[
0.1441 −0.1658

]

Then, by applying Theorem 2, the lter parameters are de-
rived as follows:

Cf1 =
[ −1.3391 0.2698

]

Af2 =

[ −1.7682 −0.2450
−1.1293 −1.5255

]

Af1 =

[ −2.4176 0.1434
0.7985 −2.0539

]
, Bf1 =

[
0.0613
−0.0650

]

Bf2 =

[ −0.0484
0.0637

]
, Cf2 =

[
0.3032 −0.2037

]

For the initial condition x(0) =
[
1 −1

]T , xf (0) =[
0.8 −0.8

]T and the sampling period h = 0.1, ŷ(t) be-
fore quantized and ŷ(t) after quantized are shown in Fig.4.
Where y1(tkh) is sample after quantized and y(tkh) is sam-
ple before quantized.
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Fig. 4: Responses of ŷ(t) before and after quantized in Case
2.

The issues of H∞ lter design with quantization and
event-triggered communication scheme network control sys-
tems via T-S fuzzy model is proposed in this paper. Suf-
cient conditions are obtained to guarantee the exponential
stability of the proposed system. By applying the method
of LMIs inequality, the algorithm of designed lter has been
gained. Furthermore, a numerical example has been pro-
vided to show the usefulness and effectiveness of the pro-
posed method.
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