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Abstract: This paper presents a controller design method using a blending method based on a common Lyapunov function
for the induced L2-norm problem for switched linear parameter varying (LPV) systems with slowly-varying parameters. The
parameter region is divided into two overlapped subsets, and Lyapunov existence conditions are proposed in terms of linear matrix
inequalities (LMIs) for each subset. Based on each Lyapunov function in each subset, the blending method is used to construct a
blended Lyapunov function for the whole parameter set. The proposed method is applied to an F-16 aircraft longitudinal model
and simulation result demonstrate the effectiveness of the approach.
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1 Introduction

LPV systems have attracted considerable attention and the

applications can be found in many fields such as missiles [1],

aircrafts [2], energy production systems [3–5]. A switched

LPV system is a switched system whose subsystems are all

LPV systems and the switching is determined according to

parameter varying [6]. Many practical systems can be mod-

eled as switched LPV systems, such as missile [7], aircraft

[8–10], air path system of diesel engine [11] and wind tur-

bine [12]. However, analysis and design approaches about

switched LPV systems are very limited [6, 8, 13]. Sufficien-

t LMI conditions are proposed for a switched LPV system

to deal with the induced L2-norm control problem [6], and

a method of controller state reset is proposed for switched

LPV systems [8]. When the switching signal is considered

to be independent of the parameters, a switching law is de-

signed in [13].

Other than fast-varying parameters, slowly-varying pa-

rameters are also in the switched LPV system. A blend-

ing method is presented to deal with slowly-varying param-

eters in an LPV system [14] and it makes an LPV system

feasible in a wider parameter region. Based on the result-

s [15], the blending method partitions the entire parameter

set into overlapped subsets and an LPV controller for the

whole region is blended by regional controllers. For appli-

cations, the altitude in an F-16 aircraft model is regarded as

a slowly-varying parameter in the LPV system in [14], but

in a switched LPV system, without considering the slowly-

varying parameters, the aircraft is controlled at a specific al-

titude [8, 10].

Considering both different switched modes in systems

which can not be designed and slowly-varying parameters

in the system, this paper proposes LMI conditions for the
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induced L2-norm problem and a controller design method

for a switched LPV system using a common parameter-

dependent Lyapunov function. The presented design method

realizes that the switched system can work in a slowly-

varying parameter region. Considering the altitude as the

slowly-varying parameter, this paper also designs different

controllers for the different control goals in a large altitude

region for an F-16 longitudinal model, and the simulation

result demonstrate the effectiveness of the proposed method.

The remainder of this paper is organized as follows. Sec-

tion 2 presents the preliminaries. Section 3 gives the main

results for the switched LPV system. An application of

the proposed design method to the F-16 longitudinal aircraft

model is given in section 4. Section 5 contains conclusion.

The notation is standard in the paper. R stands for the set

of real numbers. Rm×n is the set of real m × n matrices.

“�” means the symmetric part in LMI. Ker(M) denotes the

orthogonal complement of M . M > 0 (M ≥ 0) indicates

that M is positive definite (positive semidefinite) and M < 0
(M ≤ 0) denotes a negative definite (negative semidefinite)

matrix. For x ∈ Rn, its norm is defined as ‖x‖ =
(
xTx

)1/2
.

The space of square integrable functions is denoted by L2,

that is, for any u ∈ L2, ‖u‖2 =
[∫∞

0
uT (t)u (t) dt

]1/2
is

finite.

2 Preliminaries

We consider the open-loop switched LPV model Pρ de-

scribed as:⎡
⎣ẋz
y

⎤
⎦ =

⎡
⎣ Aσ(ρ) B1,σ (ρ) B2,σ (ρ)
C1,σ (ρ)D11,σ (ρ)D12,σ (ρ)
C2,σ (ρ)D21,σ (ρ)D22,σ (ρ)

⎤
⎦
⎡
⎣x
w
u

⎤
⎦ , ρ ∈ P, (1)

where x ∈ Rn is the plant state, z ∈ Rnz is the controlled

output, and w ∈ Rnw is the disturbance input, y ∈ Rny

is the measurement for control, and u ∈ Rnu is the control

input, σ is a switching signal which takes its values in a finite

set ZN = {1, 2, · · · , N}; N > 1 is the number of modes.

The switching signal represents the change of system mode
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which can not be designed but can be measured. All of the

matrices in (1) are continuous functions of the parameters ρ.

The switched LPV system varies slowly dependent on the

slowly-varying parameter vector ρ which is measurable in

real time, and the parameters ρ are in compact set P ⊂ Rnb .

Assume the parameter set P can be separated into two sub-

sets P1 and P2 and there exists an intersection set Pin. Thus

the parameter set P and Pin can be written as:

P =
2⋃

l=1

Pl, (2)

Pin =
2⋂

l=1

Pl. (3)

Remark 1 In the whole set P , the switching signal in system
(1) changes according to the mode change of system which
presents the own character of the system. Because of the
slowly-varying dependency, the derivative of parameters ρ
is not considered.

For the switched LPV systems (1), the switched LPV con-

troller to be designed are in the form of[
ẋk

u

]
=

[
Ak,σ (ρ) Bk,σ (ρ)
Ck,σ (ρ) Dk,σ (ρ)

] [
xk

y

]
, ρ∈P, (4)

where xk∈Rn is the controller state. Then the switched

closed-loop LPV system can be described by[
ẋcl

z

]
=

[
Acl,σ (ρ) Bcl,σ (ρ)
Ccl,σ (ρ) Dcl,σ (ρ)

] [
xcl

w

]
, ρ∈P, (5)

where state xcl =
[
xT xT

k

]T ∈ R2n.

For each LPV mode, the corresponding LPV controller

and closed-loop system are described as[
ẋk

u

]
=

[
Ak,i (ρ) Bk,i (ρ)
Ck,i (ρ)Dk,i (ρ)

] [
xk

y

]
, ρ ∈ P (6)

and [
ẋcl

z

]
=

[
Acl,i (ρ) Bcl,i (ρ)
Ccl,i (ρ)Dcl,i (ρ)

] [
xcl

w

]
, ρ ∈ P (7)

respectively.

Assume that each mode of (1) satisfies following assump-

tions:

(A1) (Ai (ρ) , B2,i (ρ) , C2,i (ρ)) triple is parameter-

dependent stabilizable and detectable for all ρ.

(A2) The matrix functions
[
BT

2,i (ρ)D
T
12,i (ρ)

]
and

[C2,i(ρ)D21,i(ρ) ] have full row ranks for all ρ.

(A3) D11,i (ρ) = 0 and D22,i (ρ) = 0.

(A1)-(A3) are standard assumptions for LPV subsystems

(see [8, 16]). With the satisfaction of the above assumptions,

we can study the simple form instead⎡
⎢⎢⎣
ẋ
z1
z2
y

⎤
⎥⎥⎦ =

⎡
⎢⎢⎣

Aσ (ρ) B11,σ (ρ)B12,σ (ρ)B2,σ (ρ)
C11,σ (ρ) 0 0 0
C12,σ (ρ) 0 0 Inz2

C2,σ (ρ) 0 Inw2 0

⎤
⎥⎥⎦
⎡
⎢⎢⎣
x
w1

w2

u

⎤
⎥⎥⎦ ,

(8)

ρ ∈ P , and for each subset, the subsystem is⎡
⎢⎢⎣
ẋ
z1
z2
y

⎤
⎥⎥⎦ =

⎡
⎢⎢⎣

Ai (ρ) B11,i (ρ)B12,i (ρ)B2,i (ρ)
C11,i (ρ) 0 0 0
C12,i (ρ) 0 0 Inz2

C2,i (ρ) 0 Inw2 0

⎤
⎥⎥⎦
⎡
⎢⎢⎣
x
w1

w2

u

⎤
⎥⎥⎦ ,

(9)

ρ ∈ P , where w1 ∈ Rnw1 , w2 ∈ Rnw2 and z1 ∈ Rnz1 ,

z2 ∈ Rnz2 are splitted by w and z respectively.

Remark 2 If the switched LPV system (1) satisfies the as-
sumptions (A1)-(A3), then the system (1) is equivalent to (8)
and the transformation is addressed in [17]. Because of the
equivalence, system (8) is discussed in the following part of
this paper.

The induced L2-norm performance problem for switched

LPV systems (5) is formulated as follows.

Definition 1 Given the switched closed-loop LPV system

(5) and the performance level γ > 0. The Induced L2-Norm

Performance Problem is solvable if there exists Xcl(ρ) > 0
such that the following Bounded Real Lemma (BRL) in-

equality holds,⎡
⎣ Xi(ρ) � �
BT

cl,i (ρ)Xcl (ρ) −Inw �

γ−1Ccl,i (ρ) γ−1Dcl,i (ρ)−Inz

⎤
⎦ < 0, (10)

for all ρ ∈ P , where Xi(ρ) = AT
cl,i (ρ)Xcl(ρ)

+Xcl (ρ)Acl,i (ρ). The inequality (10) guarantees

(C1) when w = 0, switched systems (5) is parameter-

dependent asymptotically stable.

(C2) when x(0) = 0 and w ∈ L2, ‖z‖2 ≤ γ‖w‖2.

Definition 1 is an extension of BRL for switched LPV

system using a common Lyapunov function. In LMI (10),

Xcl(ρ) is a common matrix for different subsystems, and

xT
clXcl(ρ)xcl is the common Lyapunov function for system

(5) which guarantees the decrease of the system when the

switches happens.

The blending method is applied for the parameter set P .

For each subset Pl, if there exists a common Lyapunov func-

tion, then we can blend Lyapunov functions in different sub-

sets into a blended Lyapunov function the intersection region

Pin to preserve the closed-loop performance when parame-

ter trajectories travel over the intersection set. We define a

blending function bl (ρ) to satisfy the following condition:

(1) For boundary condition

bl (ρ) =

{
1, ρ ∈ Pl − Pin,
0, ρ ∈ P − Pl.

(11)

(2) For the intersection region

2∑
l=1

bl (ρ) = 1, 0 ≤ bl (ρ) ≤ 1, ρ ∈ Pin, (12)

where bl (ρ) is a monotonic function.

The tools will be used in the main result of this paper are

listed as below.

The following lemma is to solve the induced L2-norm per-

formance problem for a switched LPV system without con-

sidering the blend method, and the lemma is the prerequisite

of the main result.
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Lemma 1 Given an open-loop LPV system (1). If there exist
positive definite matrices X , Y , such that for any ρ ∈ P ,

⎡
⎢⎢⎣

{
XÂT

i (ρ) + Âi (ρ)X
−B2,i (ρ)B

T
2,i (ρ)

}
� �

C11,i (ρ)X −Inz1 �
γ−1BT

1,i (ρ) 0 −Inw

⎤
⎥⎥⎦ < 0, (13)

⎡
⎢⎢⎣

{
ÃT

i (ρ)Y + Y Ãi (ρ)
−CT

2,i (ρ)C2,i (ρ)

}
� �

BT
11,i (ρ)Y −Inw1 �

γ−1C1,i (ρ) 0 −Inz

⎤
⎥⎥⎦ < 0, (14)

[
X γ−1I

γ−1I Y

]
≥ 0, (15)

where Âi (ρ) = Ai (ρ) − B2,i (ρ)C12,i (ρ), and Ãi (ρ) =
Ai (ρ) − B12,i (ρ)C2,i (ρ), then the closed-loop switched
LPV system (5) is exponentially stabilized by a switched LPV
controller in the entire parameter set P , and its performance
is maintained as ‖z‖2 < γ ‖w‖2.

Proof For saving the space, the proof is omitted.�
The construction of switched controller from X and Y

is similar to [16]. An switched controller is constructed as

follows:

Ak,i(ρ) = Ai(ρ) +B2,i(ρ)Fi(ρ) +Q−1Y Li(ρ)C2,i(ρ)

−γ−2Q−1Mi(ρ),

Bk,i(ρ) = −QY Li(ρ),

Ck,i(ρ) = Fi(ρ),

Dk,i(ρ) = 0,

where

Q = Y − γ−2X−1,

Fi(ρ) = −[BT
2,i(ρ)X

−1 +DT
12,i(ρ)C1,i(ρ)],

Li(ρ) = −[Y −1C2,i(ρ)
T +B1,i(ρ)D

T
21,i(ρ)],

Mi(ρ) = Hi(ρ) + γ2Q
[−Q−1Y Li(ρ)D21,i(ρ)

−B1,i(ρ)]B
T
1,i(ρ)X

−1,

Hi(ρ) = −
[
X−1AF,i(ρ) +AT

F,i(ρ)X
−1 + CT

F,i(ρ)CF,i(ρ)

+γ−2X−1B1,i(ρ)B
T
1,i(ρ)X

−1
]
,

with AF,i = Ai +B2,iFi and CF,i = C1,i +D12,iFi.

3 Main Result

Based on Lemma 1, which solves the induced L2-norm

control of switched LPV system, the main result following

applies the blending method to the switched LPV system for

the induced L2-norm control problem in parameter set P .

The blending method is a construction process for the pa-

rameter ρ based on Lemma 1. The BRL condition can be

guaranteed by choosing the proper blending functions.

Theorem 1 Given an open-loop switched LPV system (8),
the parameter set P satisfying equations (2) and (3), and
blending functions bx,l (ρ), by,l (ρ) both satisfying equations
(11) and (12). Suppose there exist positive definite matrices
Xl, Yl and a scalar γl that satisfy inequalities (13)-(15) in
the subset Pi, then there exists γ and positive definite matrix

functions X(ρ) and Y (ρ)

X (ρ) =
2∑

l=1

bx,l (ρ)Xl, (16)

Y (ρ) =

2∑
l=1

by,l (ρ)Yl, (17)

such that

⎡
⎢⎢⎣

{
X (ρ) ÂT

i (ρ) + Âi (ρ)X (ρ)
−B2,i (ρ)B

T
2,i (ρ)

}
� �

C11,i (ρ)X (ρ) −Inz1
�

γ−1BT
1,i (ρ) 0 −Inw

⎤
⎥⎥⎦<0, (18)

⎡
⎢⎢⎣

{
ÃT

i (ρ)Y (ρ) + Y (ρ) Ãi (ρ)
−CT

2,i (ρ)C2,i (ρ)

}
� �

BT
11,i (ρ)Y (ρ) −Inw1

�
γ−1C1,i (ρ) 0 −Inz

⎤
⎥⎥⎦<0, (19)

[
X (ρ) γ−1I
γ−1I Y (ρ)

]
≥0, (20)

with γ = max {γ1, γ2},

Âi (ρ)=Ai (ρ)−B2,i (ρ)C12,i (ρ) ,

Ãi (ρ)=Ai (ρ)−B12,i (ρ)C2,i (ρ) .

Proof There exist positive definite matrices Xl and Yl and

a scalar γl that satisfy inequalities (13)-(15), then the Xl and

γl satisfy the following inequality:

XlÂ
T
i (ρ) + Âi(ρ)Xl +XlC

T
11,i(ρ)C11,i(ρ)Xl

< B2,i(ρ)B
T
2,i(ρ)− γ−2

l B1,i(ρ)B
T
1,i(ρ), (21)

where (21) is the transformation of (13) using Schur com-
plement. In the following ,the parameters are omitted for
clarity. Multiplying blending function bx,l to both sides of
(21) and summing up each l components results in

2∑
l=1

{
bx,lXlÂ

T
i + bx,lÂiXl

+bx,lXlC
T
11,iC11,iXl < bx,lB2,iB

T
2,i − bx,lγ

−2
l B1,iB

T
1,i

}
.

For (16), the left hand side of the above inequality can be

rewritten as

X(ρ)ÂT
i +ÂiX(ρ)+

2∑
l=1

bx,lXlC
T
11,iC11,iXl. (22)
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A straightforward computation shows:

2∑
l=1

bx,lXlC
T
11,iC11,iXl −X(ρ)CT

11,iC11,iX(ρ)

=

2∑
l=1

bx,lXlC
T
11,iC11,i

(
2∑

m=1

bx,m

)
Xl

−
(

2∑
l=1

bx,lXl

)
CT

11,iC11,i

(
2∑

n=1

bx,nXn

)

=
2∑

l=1

bx,lXlC
T
11,iC11,i

2∑
m=1,m�=l

bx,mXl

−
(

2∑
l=1

bx,lXl

)
CT

11,iC11,i

⎛
⎝ 2∑

n=1,n�=l

bx,nXn

⎞
⎠

=
2∑

l=1

2∑
m=1,m>l

[
bx,lbx,m(C11,iXl−C11,iXb,m)T

×(C11,iXb,l−C11,iXb,m)]>0. (23)

Replacing γl with the maximum γ = max {γ1, γ2}, the in-

equality (22) is rewritten as

X(ρ)ÂT
i + ÂiX(ρ) +X(ρ)CT

11,iC11,iX(ρ)

< B2,iB
T
2,i − γ−2B1,iB

T
1,i.(24)

Using Schur complement, (24) is exactly the same as (18).

Similarly to the above deduction, we have the inequality

(19).

For Xl, Yl, γl satisfy the inequalities (15), i.e.

[
Xl γ−1

l I
γ−1
l I Yl

]
≥ 0. (25)

For bx,l (ρ), by,l (ρ) satisfies (12), then we have

⎡
⎢⎢⎣

2∑
l=1

bx,l (ρ)Xl (ρ) γ−1
l I

γ−1
l I

2∑
l=1

by,l (ρ)Yl (ρ)

⎤
⎥⎥⎦

=

[
X (ρ) γ−1

l I
γ−1
l I Y (ρ)

]
≥ 0.

Replacing γl with the maximum γ = max {γ1, γ2}, then

we have (20). From Lemma 1, the conditions of BRL can

be guaranteed by inequalities (18)-(20). Then the proof is

completed.�
Remark 3 The construction process of the Lyapunov func-
tion is the advantage of the blending method. If the switched
LPV system satisfies the conditions in Lemma 1 in each pa-
rameter subset, then the Lyapunov function can be construct-
ed in whole parameter region through the blending function
design. The process increases the flexibility of the construc-
tion.

The construction of switched LPV controller is similar to

the construction of switched LPV controller for Lemma 1.

The switched LPV controller is constructed as follows:

Ak,i(ρ) = Ai(ρ) +B2,i(ρ)Fi(ρ)

+Q−1(ρ)Y (ρ)Li(ρ)C2,i(ρ)

−γ−2Q−1(ρ)Mi(ρ),

Bk,i(ρ) = −Q(ρ)Y (ρ)Li(ρ),

Ck,i(ρ) = Fi(ρ),

Dk,i(ρ) = 0,

where

Q(ρ) = Y (ρ)− γ−2X−1(ρ),

Fi(ρ) = −[BT
2,i(ρ)X

−1(ρ) +DT
12,i(ρ)C1,i(ρ)],

Li(ρ) = −[Y −1(ρ)CT
2,i(ρ) +B1,i(ρ)D

T
21,i(ρ)],

Mi(ρ) = Hi(ρ)

+γ2Q(ρ)
[−Q−1(ρ)Y (ρ)Li(ρ)D21,i(ρ)

−B1,i(ρ)]B
T
1,i(ρ)X

−1(ρ),

Hi(ρ) = − [
X−1(ρ)AF,i +AT

F,iX
−1(ρ)

+CT
F,i(ρ)CF,i(ρ)

+γ−2X−1(ρ)B1,i(ρ)B
T
1,i(ρ)X

−1(ρ)
]
.

with AF,i(ρ) = Ai(ρ)+B2,i(ρ)Fi(ρ) and CF,i = C1,i(ρ)+
D12,i(ρ)Fi(ρ).

4 Flight Control Example

In this section, we apply the design method proposed in

last section to the F-16 aircraft longitudinal model which has

been considered without altitude variable in [8, 10]. The fol-

lowing application extends the result in [10] by adding al-

titude as a blending parameter such that the model can be

controlled in a wider parameter region.

In the example, we consider the F-16 aircraft longitudi-

nal model based on NASA Langley Research Center (LaR-

C) wind tunnel tests [18], which is described by Stevens and

Lewis in detail [19]. The states and coefficients are as the

same as in [8, 10], so the introduction is omitted here for the

space.

The nonlinear equations of motion in longitudinal axis

are given as follows [8, 10]:

V̇ =
1

m
(Fx cosα+ Fz sinα) , (26)

α̇ =
1

mV
(−Fx sinα+ Fz cosα) + q, (27)

q̇ =
My

Iy
, (28)

θ̇ = q, (29)

ṗact =
1

τeng
(pcmd − pact) , (30)

where V , α and q are selected as outputs. The altitude h is

not evidently in the state functions. The air dynamics are

different between different altitudes, then the thrust varies

in different height. The dynamics of the aircraft changes

slowly according to altitude, then the altitude h is regarded

as parameter ρ. The functions of the x and z axes forces Fx,
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Wu Wact

δth

δ̇th

δe

δ̇e

Kσ(ρ)

P(ρ) Wpσ(ρ)

Wn

Wideal

V
α

q −

+

zp

nzu
αcmd

Fig. 1: Weighted interconnection of the F-16 aircraft

Fz and pitching moment My are as follows:

Fx = qSCx,t(α, δe)−mg sin θ + T (δth, h),

Fz = qSCz,t(α, δe) +mg cos θ,

My = qSCm,t(α, δe).

The details of the coefficients τeng , Cx,t, Cz,t, Cm,t and

aerodynamic data come from [20] and [19].

Because of the different control objects in low and high

angle of attack, the aircraft dynamics in 30◦ and 35◦ angle

of attack are two switched modes.

The control design objective is to track the command of

the angle of attack in the demanded altitude envelope. A

block diagram of the system interconnection for synthesiz-

ing the switched LPV controllers is shown in Fig.1.

Pilots desire different responses in low angle of attack re-

gion and in high angle of attack region [8]. Therefore, we

choose the different performance weighting functions in the

different angle of attack regions to reflect design require-

ments.

Wp1 =
100

(
s
20 + 1

)
s
0.1 + 1

,Wp2 =
80

(
s
10 + 1

)
s

0.01 + 1
,

where the subscripts 1 and 2 denotes the low and high angle

of attack region, respectively. Note that the tracking error

in the steady state is 1% in the region 1 and 1.25% in the

region 2. Both the positions and rates of control inputs are

fed into Wu to penalize the control effort. Therefore, the

system matrix of Wact is given by

Wact = diag

{[
Aact1 Bact1

Cact1 Dact1

]
,

[
Aact2 Bact2

Cact2 Dact2

]}
,

and the weighting function Wu is

Wu = diag

{
1, 10,

1

50
,

1

120

}
,

where Aact1 = −5, Bact1 = 5, Cact1 = [1 −5]T , Dact1 =
[0 5]T , Aact2 = −20, Bact2 = 20, Cact2 = [1 − 20]T and

Dact2 = [0 20]T .

In the following, we realize simulations in two parts. In

the first part, we apply Lemma 1 to the F-16 aircraft mod-

el. In the second part, based on the simulation of part 1,

Theorem 1 is further applied to the model by blending two

Lyapunov functions in overlapped altitude region.

4.1 Part I
In this part, the altitude is considered as a constant at w-

hole altitude region. The switched LPV controllers corre-

0 5 10 15 20 25 30 35 40 45 50
26

28

30

32

34

36

38

t(s)

α c
m
d(
de
g)
)

Fig. 2: Command inputs for switching LPV control simula-

tion.

sponding to different angle of attack regions are designed us-

ing the proposed switching LPV synthesis condition in Lem-

ma 1. The common parameter-dependent Lyapunov function

matrices are X,Y , which are to be solved. In the solving re-

sult, we define γ = max {γ1, γ2}, and the performance is

γ = 9.9525756.

4.2 Part II
Based on the Part I, we apply the Theorem 1 to the

F-16 aircraft model in whole altitude region. The w-

hole region is partitioned into two subsets: low- and high-

altitude regions: P1 = {h|5000ft ≤ h ≤ 20000ft}, P2 =
{h|10000ft ≤ h ≤ 25000ft}. The intersection set is Pin =
P1 ∩ P2.

For each subset, if we obtain the Xl and Yl as in Part I,

then we can blend them to have X (h) and Y (h) by Theorem

1 as the following:

X (h) = bx,1 (h)X1 + bx,2 (h)X2,

Y (h) = by,1 (h)Y1 + by,2 (h)Y2,

where

bx,1 (h)=by,1 (h)=

⎧⎨
⎩

1, 5000 ≤ h ≤ 10000,
cos2

(
h−10000
10000

π
2

)
, 10000 < h ≤ 20000,

0, 20000 < h ≤ 25000,

and

bx,2 (h) = by,2 (h) = 1− bx,1 (h) .

According to the altitude subsets has been divided above,

the performance levels are γ1 = 9.9503963 in 5000ft ≤
h ≤ 20000ft subregion and γ2 = 9.9504302 in 10000ft ≤
h ≤ 25000ft subregion. The maximum performance γ2 is

better than the performance without blending method and

Theorem 1 guarantees the blended controller preserves the

performance level over the overlapped region.

The command angle of attack command input is in Fig.2.

For the command input, there are six switching events hap-

pen. They occur at 5s, 10s, 15s, 20s, 25s and 30s, respec-

tively. The flight condition is selected at V = 180ft/s and

α = 30◦.

We simulate the model following the command input of

the angle of attack at the altitude 15000ft. The outputs,

switching signal and control inputs at altitude 15000ft are

shown in Fig.3.

From the simulation result, the tracking performances are

acceptable at altitude 15000ft. In the overlapped region, the

blended controller make the closed-loop F-16 aircraft track-

ing the desired command inputs effectively.
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Fig. 3: Simulation of switching LPV control for command

input (h=15000ft)

5 Conclusion

The blending method for the induced L2-norm control

problem of a switched LPV system based on a common

Lyapunov function is been presented. The slowly-varying

parameters are considered and a sufficient condition for the

solvability has been proposed. A common Lyapunov func-

tion is constructed by blending method.

An application of the proposed design method to the F-

16 aircraft longitudinal model has also been given where the

altitude is slowly-varying parameter.
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