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Abstract: This paper deal with the problem of monotonic tracking convergence error (MC) of discrete time switched
system. We begin our review by proposing the considered switched systems are operated during a finite time interval
repetitively, and then the iterative learning control (ILC) scheme can be introduced between subsystems. Namely, the
tracking error converges with non-zero constant initial error. After the switched system is transformed into a 2D
switched system, sufficient conditions in terms of linear matrix inequalities (LMIs) are derived by using the |, -norm.
It is shown that the tracking error converges monotonically to zero in the sense of |, -norm. A numerical simulation
example is established shown the effectiveness of the proposed method.
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Introduction

The stability of hybrid systems is one of the most
interesting and challenging topic in the modern
engineering literature. A switched system is a hybrid
dynamical system, which consists of a family of
continuous-time or discrete-time subsystems and a rule
that orchestrates the switching between them [1-3].
However, the stabilization problem of discrete switched
systems with classic control law has been studied in [4-5-
6 -7]. Specifying the asymptotic stability for switching
systems with repetitive manner is an especially attracting
problem in this work. Compared with the different results
for synthesis issue by applying the classic control laws
relatively few efforts are made for designing a controller

to achieve the tracking error for switched systems [8-9-10].

Especially, for switched systems with repeated manner
[11], ILC offers a systematic design that can improve the
tracking performance by imposing the iterations in a
varying time interval. Namely, the repetitive switching law
is supervised by considering the learning gain at each
subsystem. However, this idea ensuring the convergence
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of error between subsystem with non zero initial condition
error.

The obtained formulation by applying ILC control is
transformed into a synthesis problem of a special 2D
switched system [12][13]. To achieve this desirable
objective, the learning function that establishes the
relationship between the tracking errors of two sequential
iterations should be less than one [14], in the sense of
some induced operator norms, where the bounded real
lemma has been used for convergence analysis
[15][16][20]. As a consequence, the tracking error can be
guaranteed to converge monotonically in the sense of the
l-norm. Then, the convergence conditions are expressed
by LMIs which can determine the switching learning gains.
Of particular interest in this paper, the switching learning
can also eliminate the influence of the switching signal
between subsystems that repeat each time. Also it clearly
going to be required in at least some applications that the
switching learning control laws is designed for switching
discrete linear 2D repetitive processes which guarantee
the stability between subsystems and also have the
maximum possible convergence of error.

This paper is organized as follows: in section 2,
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based on the idea of expressing the dynamic of switched
systems with repetitive switching manner. In section 3, a
sufficient condition which guarantees the monotonic
stability of the 2D switched system using S-ILC controller
in the sense of the 12 norm. In section 4, the synthesis
stability is derived in terms of a set of matrix inequalities.
In section 5, Numerical examples are presented to
illustrate the feasibility and the effectiveness of the
proposed design algorithms in this paper. Finally, the
conclusion of this paper is given in Section 6.

Notation. Notation used in the paper is standard. In
general capital letters denote matrices. For two symmetric
matrices, A and B A>B means that A-B s
positive definite. A’ Denotes the transpose of A,
diag{x, y,..} denotes the diagonal matrix obtained from
vectors or matrices X,y,.. When no confusion is possible,
identity and null matrices will be denoted respectively by
I and O . Furthermore, in the case of partitioned
symmetric matrices, the symbol * denotes generically
each of its symmetric blocks.

Problem Statement and Preliminaries

x(t+1)= Aa(t)x(t) +Bu(t)

(0)=0,t>0 (1)
y(t)=cx(t)
where x(t)eR" the state in g7 , u(t)eR” is the
control vector ing™, y(t)€R" is the output vector. a(t)
is a switching rule defined by a(t):N—>/ with
| = {ZL 2, .., /} This means that the matrices (Aa,B,C)
are allowed to take values, at an arbitrary discrete time, in
the finite set;
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{(A,B,C),...(A,B,C)} )

Note that the switching rule «(t) is operated during a
repetitive manner in finite time intervals showing as
follow:
1,te[0,t1]
2,telt, +1,t
a(t)=k: [t d (3)

lLtelt.,,T]

k is defined as the switching operation for subsystem in
the k' iteration. In the sequel, we note:

A = Ag(ty=(1,.1) (4)
Thus, (1) is expressed with the repetitive manner:

X, (t+1)=Ax, (t)+Bu,(t)

k
x(0)=0,t>0 (5

y, (t)=Cx, (t)

where X, (t) eR" and u, (t) € R™ are respectively

the state and the control vector of the repetitive switched

system, t=0,....,T ,keN.

Remark 1. The proposed designing switching rules can be
viewed as an extension form developed for 2D switched
systems, by considering the arbitrary switching instants
repeated for each iteration.

The following reasonable assumptions on the
system (5) are imposed.
Assumption 1. The desired trajectory yd(t) is iteration
invariant.
Assumption 2. Every operation begins at a varying initial
condition at (iteration / subsystem), i.e

x (0) = x (t,+1) = ... % x,(T) (6)

In this paper, the control target is to find a control
input sequence that guarantee the convergence of the
output system profiles Y, (t) to Yy (t) as k—> o,

Main Results

2D Convergence analysis for linear switched system using
ILC control

Consider the following updating ILC law:
U,y (t) =Bu, (t)+KPn ., (t+1)+KFe, (t+1) (7)

and
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Meaa (£ 1) = X () =B, (t) (8) Let G, is the transfer from €, (t), to

where € (t) =Yy (t) — Yk (t) is the output tracking error, (t +1)
N (t +1) denotes the state vector computed to the X ()= {nkﬂ 1 }such as:
cycle direction, K,K) are switching learning gains X (£-1)

with appropriately dimensioned matrices to be designed, e Ay By

with P isthe index of learning gains for each subsystem, bf — Cy Dy

B positive scalar to be optimized.

{(AM FBKY) 6(A A, )} {BK@}

Remark 2. The new idea of this paper that each subsystem = / 8 0

is locally controlled by the switching learning gain and the , »
ILC control is investigated when the initial conditions (6) [_C(Ak“JrBKl ) ~C6(Aiy — A, )J (B_CBKZ)
are variable depending on the dynamics of the switched (13)

systems. It is obvious that the learning dynamics are more
complex when the initial iterative state is different for
each iteration ( k" switching). The local learning gains for
each mode (denoted by p) ensure the locally stability
between subsystem and limit the divergence of the output
signals affecting the global stability of system (1).

Or equivalent to €, =ekaf where be be a
stable transfer function matrix of the closed loop system
(12), with the switching learning gains K[,K; . The
design objective for finding Kf,K;7 , guarantying the
monotonic convergence of error between

Then clearly, (5) and (7) can be written as: iteration/subsystems, and to minimize the /, -norm of
the closed-loop transfer function be for €, to €,
Mewa (E+1) = X1 () —Bx, (1) i.e. Satisfies:
= (Ak+l +BKY )”k+1 (t) ©)
<
+6( A —A) X (t-1) ‘GEHJJE/( o y (14)
+BKJe, (t)
Then form (12), given this 2-D equivalent switched
Xep (t=1) =N, (t)+6x, (t-1) (10) systems we have:
€ (£) = (£)=¥1a (¢) 6, = X () =AXia ()1 Bye(t)
o € (1) =Cor Xia (t) + Dy (t)
=—C(A1 +BK? ) (1) )
11
_C6(Ak+1 _Ak)xk+1(t_1) Remark 3. The closed switched ILC system (15) is
+(6—CBK§)ek (t) essentially a 2D switched system form defined by the pass
output and state vectors €., (t) and X, (t) respectively,
the closed-| tem is gi by the following f _ since it includes two independent dynamic processes: one
€ closed-loop system 15 given Dy the Tollowing form: along the time axis t and the other along the iteration
axisk . Therefore, the hybrid ILC switched system could be
Mo (£+1) _ (Ak+1 +BKf) B(Acs—Ac) presented as a standard 2D Roesser system. In the
X (E—1) | 8 following, how to achieve the 2D ILC switched dynamic
formulation of the considered system based on Roesser
Mo (E+1) | | BKD tems is explained
) (t) systems is explained.
X (t-1) 0
(12) Tracking error convergence of the 2D switched system
€t (t) = [_C(Ak+1 +BKf) —C6(Ak+1 —A )J In the sequel given the system (15) and respecting
Assumption.1 and Assumption.2 , found the appropriate
y Nisa (t+1) +(6—CBK§)€,( (t) switching learning gain Klp, Kg such that the monotonic
Xk (t_l) convergence in €, (t) is achieved, and the output error
€. (t) converge to zero as k —> oo, fort =0,..T,
keN.
@ www.ausmt.or 181 AUSMT Vol.7 No.4 (2017)
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Definition 1. [18] Given the system (5) and ILC controller
(6), with “Assumption.1 and Assumption.2”” then, (14) is
monotonically convergent in €, (t) if there exists
O<y<1,vkeN, y,(t)eR" such that,

leca (D), <vlec (0)]

(16)

where ek(t) the output error of system. In (16), the
norm "ek (t)"2 is defined by

-
0= [ e 0 @)
t=1

Definition 2. [19] Discrete linear 2D switched system
described by (14) is monotonic convergence between
(iteration / subsystems), if there exists a block-diagonal
matrix P=diag(F’l,P2)>O such that the following
LMI holds:

A‘/I<+1 (t) = \/k+1 (t +l) - \/k+1 (t) < 0 (18)
Where,
Vk+l(t) = Xk+1T (t)PXk+1 (t) (19)

We will also require the following definitions. In
order to ensure the [, norm holds it is required that the
associated Hamiltonian defined by:

Gy (k +1, t) = AV, () +el e, _Vze/:ek (20)
Satisfies G, (k+1t)<0,

We present now a useful lemma used in the proofs
later in the paper.

Lemma 1. [8] (Schur Complement). Assume W, L and
V are given matrices with appropriate dimensions,
where W,V are positive definite symmetric matrices.
Then

LvL-wW <0 (21)
if and only if
-w
L, |<0 (22)
L -V
or
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vt 1
<0

23
r-w 23)

Monotonically Convergent condition of
the 2D switched system

In this section we shall establish servall versions of
2D bounded real lemma which provides a link between
the H_ noise attenuation property of 2D switched
system (15) and the solution of certain reccarti equation
or inequality. The 2D switched system is described in a
Roesser model with boundary condition.

Theorem 1. For given scalar O <y <1, the system (4) with
ILC updating law (7), then (15) is Monotonically
Convergentine, (l’) , if there is symmetric positive matrix
X.X, , and the matrix N/,K) with appropriate
dimensions, and a scalar 6 >0, such that the following
LMI conditions are satisfied:

X 0 0 X1A/Z+1 _X1AZ+1CT
' +(n2) B ~(n2) B'c
T T
A A
* X, 0 exl( kA”J X,8 —6X2[ :1j c’
Tk Tk

6 T

.

ok 2 (BK;’) 0 ,
~CBK?

* * * _X:l 0 0

* * * * _X2 0

* * * * * -l

(24)
then:

- The output error €, (t) converges to zero for al
te [O,T] as k goes to infinity;

- The monotonic convergence of the output
tracking error |2 norm between subsystems is
achieved along the (time/iteration) direction for
allk,t.

- the gain matrices of the hybrid ILC can be
obtained by solving LMI (24) as:

K =N (X)) (25)

Proof: First, we consider the increased 2D switched
system (15), if XM(H-].) is the input signal and
€ . (t) is the output. Then, we introduce the following
qguadratic performance function for the given scalar
O<y<1.
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I k)= [en (t)enn (6)-vie, (t)e, ()] 26)

t=1

From (13) we can conclude that the system (14) is
Monotonically Convergentin €, ('[) if,

J(7,k)<0,vk=1,2,..Vy e(0,1] (27)

Here, using the same Lyapunov functional candidate
asin (16), we get:

AVk+l (t) = Vk+1 (t +1) - Vk+1 (t)

AL A;

A A {Pl OMAH Ay Bu}
2 22

B XZA T Blr1 Blr 0 Pz A21 Azz B12
el:+1 Fi O

1)

X
|: k+l:|<0
ek+1

0
-0 P, O
0 0O
(28)
where,
Allz(Ak+1+BKlp)’A12:ﬂ(Akﬂ_Ak) (29)
Ay=1A,=p
B,=BK},B,=0 (30)

Define,

C,=—C(A,+BK),C, =—C(A,,—A) (1)

D =(6-CBK}) (32)

To establish the weighted /,-norm, we choose the
same quadratic function as in (26), we get:

€t (t)ek+1 (t) -v’e (t) € (t)
ChCy  ChGi (ef)

Xt T T X
:{ T+ * CiaCo C,D e ’
i1 * * D'D—y2 k+1

With help of (28), (33), we can rewrite (20) as:

(33)
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AL An Ch R 0 0
A, Ap CL||0 P O
B, B, D |0 O I
T 7] |[An A2 Bu
Xk+l A A B Xk+1 0
r X|An Ay Bp e | (34)
Cht Cuw G, D “
R0 0
-0 P O
0 0 y4

Following the proof line of Lemma 1, we can get:

T AT AT
-A 0 0 Ay Ay G
* - 0 A, Ay O

2 T T T
* * -y | Bll BlZ D <0 (35)
* * * _Pl 0 0
* * * * _PZ 0
* * * * * -

Given p=x— , where X=diag(X1,X2) .Pre-
and post-multiplying (35) diag(X,/,,1,1,1) , we obtain
(24).

Remark 4. By analogy with the 2D discrete time repetitive
process [18], the first major result here is Theoreml.
below which gives and H_, condition for the stability
between subsystems in case to 2D switched system (15).
Also it is clearly going to be required in at least some
applications that control laws are designed for discrete
linear repetitive processes which guarantee stability
between subsystems and minimized the tracking error of
2D switched system.

Numerical Example
Success method

To prove the efficiency of the proposed conditions
(20), a numerical evaluation is given in this section. The
result obtained using the Theorem 1 is compared to the
methods developed in [16] and summarize in the Table 1.
For fixed values of (N; n; m; r), we generate randomly 20
switched systems of the form (1).

For each switched system, we try to compute a
stabilizing switched learning control using two methods.
By using the Matlab LMI Control Toolbox to check the
feasibility of the LMI conditions, we introduce a counter
(Method 1(theorem 1), Success Method 2 [16]) which is
increased if the corresponding method succeeds in

AUSMT Vol.7 No.4 (2017)
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providing an switching ILC One can see that our proposed
S-ILC synthesis conditions given in Theorem 1 reduce
significantly the conservatism compared to [16].

Table 1. Feasibility Method.

Switched system Success [=2
n=2m=1r=1 Method 1 17
Method 2 10
n=3m=2,r=2 Method 1 14
Method 2 6
n=4,m=2r=2 Method 1 13
Method 2 2

Monotonic tracking error

In this section, an example is used to verify our
conclusions. Let us consider the linear discrete-time
switched System (1), which contains two subsystems:

[o 1 A_-o.25 1
A= 0125 -02|"? | 0o -03

B- mC _[025 1]

and the desired trajectory,
y4(t)=sin(3t)+0.5sin(2t)+0.5sin(3t),t €[0,40]

The initial conditions X, (0) =0, and the control
law Uk(t) are given in (7). In this case, we assume the
repetitive switching sequence is operated as follow:

Lte[0,2]
2,te[3,5]

a(t)

It [38,40]

The aim is to determine the maximum limits of the
monotonic convergence error in the plane (6, y) from
(method 1 (theorem 1) and method 2 ([16]). For
illustration purposes, the resulting gains obtained by
applying (method 1 and method 2) are listed in table 2.

The results described in table 2, shown the
efficiency of an S-ILC given in LMI (24) compared to
condition [16], and guarantee the upper bound V.68 .
Figure 1 shows that ek+1(t) is convergent to 0 as
iteration number increased.

Figure 2 and Figure 3 show the output and input
variables at the different iteration number. Obviously,
system output profiles and control input profiles are also

D
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184

convergent on iteration domain.

Table 2. Numerical results.

Approach Controller gains y 8
Method1 Kk; =[0.1458 -0.98] | 0.96 |0.77
k2 =[-0.9944 -0.98]

K; =0.063
K! =0.004
Method2 Ki =[0.286 -1265] | 0.46 |0.53

K? =[-0.999 -114]
Ky =02
K! =0.005

2 r
0.04

15 0.02 — roac 1

o0

39 40

TRACKING ERROR CONVERGENCE

_1'50 5 10 1 20 25 30 35 40
time(s)/iteration(k)

Figure 1. Decreasing of the output tracking error between subsystems
(theorem1, at 19 iteration; approach [16] at 24 iteration).

2

—yk(t):theorem 1
—y,®
—approach [16]

]
T

[N
T

o

o

-
7

& OUTPUTSYSTEM PBOFILES .
o

]
T

38.7138.7138.7124

N

15 20 25 30 35
time(s)/iteration(k)

5 10

o

20

Figure 2. The time and iteration evolution of the desired trajectory
Va (t) and the output Yy, (t)

0.2
ﬂ 0.15F ——theorem 1 K
E — Approach [16]
2
o 01
=
2
o
Z
- 0.05
o
14
g /\./L
S  of ALY au
_0'050 5 10 15 20 25 30 35 40

time(s)/iteration(k)

Figure 3. The control input evolution U, (l’) .
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In the sequel, we tested the optimum value

(Vopt,Bopt) , computing by the proposed algorithm (LMI 20)

that ensuring the minimum time of the error convergence
listed in figure 4, 5.

15

1 n ——B=0.77,y=0.96 |{
——B=0.55,/=0.96

—p=0.37=0.96 ||

-0.5-

TRACKING ERROR CONVERGENCE
<)

15 5 10 15 20 25 30 35 40
time(s)/iteration(k)
Figure 4. Decreasing of the output tracking error between subsystems as

iteration number increased, for the marginal value of 8 .

15

1 —p=0.77,=0.96| |
—B=0.774=0.7
—p=0.774=0.6

TRACKING ERROR CONVERGENCE
o

15 5 10 15 20 25 30 35 40
time(s)/iteration(k)
Figure 5. Decreasing of the output tracking error between subsystems as

iteration number increased, for the marginal value of ¥ .

It is worth noting that the given conditions in
Theorem 1 are obtained by using the lyapunov approach
over the time switching and the relaxed parameters
play a key role to guarantee the monotonic speed
convergence of system for minimum number of iteration
after two (iteration/subsystems).

The previous results show the effectiveness of the
S-ILC method compared to other conventional control.
The stability analysis shows that the output error L"
norm is MC as the switching learning process proceeds
from (trial/subsystem) to the next, that the previous input
signal X, (t) is only bounded in amplitude. This approach
ensuring a very important result to limit the divergence of
the switching signal between subsystems and ensuring
the global stability.

Conclusion

In this paper, we have presented the S-ILC tracking
control design for switched systems with repetitive
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manner, based on the use of the /,- norm. We have
shown that the control law design is updating with non
zero initial condition, depending on the dynamic of
switched system. Furthermore, we have explored this idea
to minimize the switching signals between subsystem, and
guarantee the asymptotic stability and guaranteed the
convergence error along the (time-subsystem / iteration).
Sufficient conditions for the existence of such controller
are formulated in terms of a set of LMI. A numerical
example is given to illustrate the effectiveness of the
proposed methods.

References

[1] Y. Liu, L-Y. Sun, B.-C. Lu, and M.-Z. Dai, “Feedback
control of networked switched fuzzy time-delay
systems based on observer,” ICIC Express Letters, vol.
4, no. 6(B), pp. 2369-2376, 2010.

[2] S.B.Attia, S. Salhi, M. Ksouri, “Static Switched Output
Feedback Stabilization For Linear Discrete-time
Switched Systems,” International Journal of
Innovative Computing Information and Control
(JICIC), vol. 8, No. 5(A), pp. 3203-3213, 2012.

[3] S. B. Attia, S. Salhi, M. Ksouri, “LMI Formulation For
Static Output Feedback Design Of Discrete-time
Switched Systems,” Journal of Control Science and
Engineering (JSCE), vol. 8, article ID 362920, 7 pages,
2009.
doi: 10.1155/2009/362920

[4] S. B. Attia, S. Salhi, M. Ksouri, “Mode-Independent
state feedback design for discrete switched linear,”
European Conference on Modelling and Simultion,
ECMS, Madrid, 6-9, June 2009.

[5] S.B.Attia, S. Salhi, J. Bernussou, M. Ksouri, “Improved
LMI formulation for robust dynamic output feedback
controller design of discrete-time switched systems
via switched Lyapunov function,” in proceeding of the
3rd International Conference on Signals, Circuits and
Systems (SCS’09), Nov. 6-8, Djerba, Tunisia, 2009.
doi: 10.1109/1CSCS.2009.5412527

[6] J.Dridi, S. B. Attia, S. Salhi, and M. Ksouri, “Repetitive
Processes Based lterative Learning Control Designed
by LMIs,” International Scholarly Research Network
ISRN Applied Mathematics, vol. 2012, Article 1D
365927, 18 pages.
doi: 10.5402/2012/365927

[7]1 Z-F. Li, P. Yuan, Y.-M. Hu., Q.-W. Guo, and Ge Ma, “LMI
Approach to Robust Monotonically Convergent
Iterative Learning Control for Uncertain Linear
Discrete-time Systems,” in proceeding of the 31th
Chinesse Control Conference, Hefeai, China, vol. 8, pp.
25-27,2012.

[8] H. Ouerfelli, J. Dridi, S. B. Attia, and S. Salhi, “Iterative

185 AUSMT Vol.7 No.4 (2017)

Copyright © 2017 International Journal of Automation and Smart Technology


http://www.ausmt.org/
http://scholar.google.com/citations?user=3khbeT0AAAAJ&hl=fr&oi=sra
http://dx.doi.org/10.1155/2009/362920
https://doi.org/10.1109/ICSCS.2009.5412527
http://dx.doi.org/10.5402/2012/365927

[o[IVAW.VH N[ Monotonic switching iterative learning control method for a class of discrete time switched system

[0l

(10]

(11]

(12]

(13]

(14]

D

w

learning control for discrete time switched system,” in
proceeding of International Conference on Control,

Engineering and Information Technology (CEIT’14), pp.

310-321, 2014.

W. Paszke, K. Gatkowski, E. Rogers, ”Repetitive
process based iterative learning control design using
frequency domain analysis,” in proceeding of the
2012 IEEE multi-conference on systems and control
(MSC 2012), Dubrovnik, Croatia, pp. 3—6, October
2012.

doi: 10.1109/CCA.2012.6402438

C. Scherer, P. Gahinet, and M.Chilali, “Multi-objective
Output-Feedback Control via LMI Optimization,” IEEE

transactions on automatic control, vol. 42, no. 7, 1997.

doi: 10.1109/9.599969
X.-H. Bu, F-S. Yu, Z.-S. Hou, and F-Z. Wang, “Iterative
Learning Control for a Class of Linear Discrete-time
Switched Systems,” Acta Automatica Sinica, vol. 39,
no. 9, 2013.
doi: 10.1016/51874-1029(13)60073-7
E. Rogers, K. Gatkowski, and D. H. Owens, “Control
systems theory and applications for linear repetitive
processes,” Lecture Notes Control and
Information Sciences, Springer, vol. 349, 2007.
P. Zhang and S. X. Ding, “On Some Norms of Linear
Discrete-time Periodic Systems,” Lecture notes in
control and information sciences, Springer, vol. 48, pp.
118-125, 2007.
D-Y. Meng, Y-M. lJia, J-P. Du, and F-S. VYu,
“Monotonically convergent ILC systems designed
using bounded real lemma,” International Journal of

in

ww.ausmt.or;

[15]

[16]

[17]

[18]

[19]

[20]

186

Copyright © 2017 International Journal of Automation and Smart Technology

Systems Science, vol. 43, no. 11, pp. 2062-2071, 2012.
doi: 10.1080/00207721.2011.564324

D. Liberzon, J. P. Hespanha, A. S. Morse,” Stability of
switched linear systems: A Lie-algebraic condition,”
Syst. Control Lett., vol. 37, no 3, pp. 117-122, 1999.
H. Ouerfelli, J. Dridi, S. B. Attia, and S. Salhi, “Iterative
learning tracking control for discrete time switched,”
International Journal of Scientific Research and
Engineering Technology (IJSET), vol. 3, no. 3, pp. 43-
46, 2015.

X. Yang, “A PD-Type Iterative Learning Control for a
Class of Switched Discrete-Time Systems with Model
Uncertainties and External Noises,” Discrete
Dynamics in Nature and Society, vol. 2015, Article ID
410292, 11 pages.

doi: 10.1155/2015/410292

D.-Y. Meng, Y-M. lia, J-P. Du and F-S. Vu,
“Monotonically convergent ILC systems designed
using bounded real lemma,” International Journal of
Systems Science, vol. 43, no. 11, pp. 2062-2071, 2012.
doi: 10.1080/00207721.2011.564324

Z-R. Xiang and S.-P. Huang, “Stability Analysis and
Stabilization of Discrete-Time 2D Switched Systems,”
Circuits Syst Signal Process, vol. 32, no.3, pp. 401-414,
2013.

doi: 10.1007/s00034-012-9464-4

H. Ouerfelli, S. B. Attia, and S. Salhi, “Robust
monotonic stabilizability using D type ILC control for
discrete time switched,” The Mediterranean journal
of Measurement and Control, vol. 12, no. 3, pp. 598-
605, 2016.

AUSMT Vol.7 No.4 (2017)


http://www.ausmt.org/
https://doi.org/10.1109/CCA.2012.6402438
https://doi.org/10.1109/9.599969
https://doi.org/10.1016/S1874-1029(13)60073-7
http://dx.doi.org/10.1080/00207721.2011.564324
http://dx.doi.org/10.1155/2015/410292
http://dx.doi.org/10.1080/00207721.2011.564324
http://dx.doi.org/10.1007/s00034-012-9464-4

