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Proposal for Simple Repetitive Controllers

Kou Yamada', Hiroshi Takenaga?, Yusuke Saitou?, and Keiji Satoh*, Non-members

ABSTRACT

The modified repetitive control system is a type of
servomechanism for periodic reference input. Even if
the plant does not include a time delay, the transfer
functions from both the reference input and the dis-
turbance of the output of the modified repetitive con-
trol system generally have an infinite number of poles,
and for this reason it is difficult to settle the input—
output and the disturbance attenuation characteris-
tics of a modified repetitive control system. From a
practical point of view, the input—output and the dis-
turbance attenuation characteristics of a control sys-
tem need to be settled easily, and thus, it is desirable
that the transfer functions from both the reference
input and the disturbance to the output have a finite
number of poles. In order to easily specify the input—
output and the disturbance attenuation characteris-
tics, we propose the concept of a simple repetitive
control system in which the controller works as a sta-
bilizing modified repetitive controller and the transfer
functions to the output from both the reference input
and the disturbance have a finite number of poles. In
addition, the parametrization of all stabilizing simple
repetitive controllers is clarified. A simple design pro-
cedure for a stabilizing simple repetitive controller is
presented.

Keywords: repetitive control, stability, parametriza-
tion, finite number of poles

1. INTRODUCTION

The repetitive control system is a type of ser-
vomechanism for periodic reference input. That is,
the repetitive control system follows the periodic ref-
erence input without steady-state error, even if a pe-
riodic disturbance or uncertainty exists in the plant
[1-15]. It is difficult to design stabilizing controllers
for the plant because a repetitive control system that
follows any periodic reference input without steady-
state error is a neutral type of time-delay control sys-
tem [11]. In order to design a repetitive control sys-
tem that follows any periodic reference input without
steady-state error, the plant needs to be biproper [3-
11]. In practice, the plant is strictly proper. Many de-
sign methods of repetitive control systems for strictly
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proper plants are given in [3-11]. These studies are di-
vided into two types. One uses a low-pass filter [3-10]
and the other uses an attenuator [11]. The latter is
difficult to design because it uses a state variable time
delay in the repetitive controller [11]. The former,
which is called modified repetitive control system [3-
10], has a simple structure and is easily designed.

On the other hand, there exists an important con-
trol problem, namely the parametrization problem,
to find all stabilizing controllers [19-22]. First, the
parametrization of all stabilizing modified repetitive
controllers that follow the periodic reference input
with a small steady-state error even if there exists
a periodic disturbance or the uncertainty of the plant
was studied by [4]. In [4], since the stability-sufficient
condition of a repetitive control system is decided
as H,, a norm problem, the parametrization for a
repetitive control system is given by resolving the in-
terpolation problem of Nevanlinna-Pick. Katoh and
Funahashi give the parametrization of all stabiliz-
ing repetitive controllers for minimum phase systems
by solving the Bezout equation exactly [13]. How-
ever, the latter authors [13] assume the plant to be
asymptotically stable. This implies that they give the
parametrization of all causal repetitive controllers for
an asymptotically stable and minimum phase plant,
i.e. they do not give the explicit parametrization for
minimum phase systems [13]. In addition, in [13]
it is assumed that the relative degree of the low-
pass filter in the repetitive compensator is equal to
that of the plant. Extending the results in [13], Ya-
mada and Okuyama give the parametrization of all
stabilizing repetitive controllers for minimum phase
systems [16]. Yamada et al. give the parametriza-
tion of all such controllers for a certain class of non-
minimum phase systems [17]. They obtained the
parametrization of all repetitive controllers using fu-
sion of the parallel compensation technique and the
solution of the Bezout equation. However, they give
the parametrization of all repetitive controllers only
for a limited class of nonminimum phase systems. Ya-
mada et al. give the complete parametrization of all
stabilizing modified repetitive controllers for nonmin-
imum phase single-input/single-output systems [18].
They obtained the parametrization of all repetitive
controllers using fusion of the parallel compensation
technique and the solution of Bezout equation. In
this way, the parametrization of all stabilizing modi-
fied repetitive controllers has been considered.

However, using the modified repetitive controllers
in [3-18], even if the plants do not include time delay,
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the transfer functions from both the periodic refer-
ence input and the disturbance to the output have an
infinite number of poles, and in such a case it is diffi-
cult to specify the input—output and the disturbance
attenuation characteristics. From the practical point
of view, it is desirable that both these characteristics
are easily specified. For this purpose it is desirable
that the transfer functions from both the periodic ref-
erence input and the disturbance to the output have
a finite number of poles. However no paper has exam-
ined a design method for modified repetitive control
systems in this way.

In this paper, we propose the concept of simple
repetitive control systems, such that the controller
works as a modified repetitive controller and the
transfer functions from both the periodic reference
input and the disturbance to the output have a finite
number of poles. In addition, the parametrization
of all stabilizing simple repetitive controllers is clar-
ified. This paper is organized as follows: In Section
2., the concept of the simple repetitive controllers
is proposed and the problem considered in this pa-
per is described. In Section 3., the parametrization
of all stabilizing simple repetitive controllers is clar-
ified. In Section 4., the control characteristics are
written using simple repetitive controllers. In Sec-
tion 5., we present a design procedure for stabilizing
simple repetitive controllers. In Section 6., we show
a numerical example to illustrate the effectiveness of
the proposed method.

Notation
R The set of real numbers.
R(s)  The set of real rational functions with s.
RH,, The set of stable proper real rational func-

tions.
2. SIMPLE REPETITIVE CONTROL SYS-
TEMS AND PROBLEM FORMULATION

Consider the unity feedback control system given

by

Y

u
where G(s) € R(s) is the plant, C(s) is the controller,
u € R is the control input, y € R is the output, d € R

is the disturbance, and r € R is the periodic reference
input with period T > 0 satisfying

=G(s)u+d
= Cs)r—y) .

r(t+T) =r(t) (vt >0). (2)

According to [3-10], when the plant G(s) has a peri-
odic disturbance d with period T and an uncertainty,
in order for the output y to follow the periodic refer-
ence input r with period T with a small steady-state
error, the controller C'(s) must be written by

C(s) = Ci(s) + Ca(s)Cr(s), 3)
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where C1(s) € R(s), Ca(s) # 0 € R(s). Cp(s) is an
internal model for the periodic reference input r with
period T and is written by

e—sT

Cr(s) = W7

(4)
where ¢(s) is a proper low-pass filter satisfying ¢(0) =
1. According to [3-10], if the low-pass filter ¢(s) sat-
isfies

1—q(jw;)) =0 (i=0,..., Nnaz), (5)

where wj; is the frequency component of the periodic
reference input r written by
wi:Q%i (1=0,...
and Ny, is the maximum frequency component of
the periodic reference input r, then the output y in
(1) follows the periodic reference input r with a small
steady-state error. The controller written by (3) is
called by the modified repetitive controller [3-10].
Using the modified repetitive controller C(s) in
(3), the transfer functions from the periodic reference
input r and from the disturbance d to the output y
in (1) are written as

y _ CEGE)

r 1+ C(s)G(s)
{Ci(s) = (Ci(s)a(s) — Ca(s))e ™"} G(s)
(14 Ci(s)G(s) = {(1 + Ca(s)G(s))a(s)

—C5(s)G(s)} e_ST]

» Nimaz) (6)

(7)
and

1
14+ C(s)G(s)
1—q(s)eT
[1+C1(s)G(s) = {(1 + C1(s)G(s))q(s)

Ul

G ECE T )
respectively. Generally, the transfer functions from
the periodic reference input 7 to the output y in (7)
and from the disturbance d to the output y in (8)
have an infinite number of poles. When the trans-
fer functions from the periodic reference input r and
from the disturbance d to the output y have an in-
finite number of poles, it is difficult to specify the
characteristics of the input—output and the distur-
bance attenuation. From the practical point of view,
it is desirable that the input—output and the distur-
bance attenuation characteristics are easily specified.
In order to easily specify the input—output and the
disturbance attenuation characteristics it is desirable
that the transfer functions from both the periodic ref-
erence input r and the disturbance d to the output y
have a finite number of poles.
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From the above practical requirement, we propose
the concept of a simple repetitive controller, as fol-
lows:

Definition 1: (simple repetitive controller)
A controller is a “simple repetitive controller”,
following expressions hold true:

1. The controller C(s) works as a modified repet-
itive controller. That is, the controller C(s) is
written by (3), where C1(s) € R(s), Ca(s) #0 €
R(s), Cy(s) is written by (4) and q(s) € R(s)
satisfies ¢(0) = 1.

2. The controller C'(s) causes the transfer function
from the periodic reference input r to the output
y in (1) and that from the disturbance d to the
output y in (1) to have a finite number of poles.

The problem considered in this paper is to propose
the parametrization of all stabilizing simple repetitive
controllers. That is, we find all controllers written in
the form of (3) to make the transfer functions from
the periodic reference input r to the output y in (1)
and from the disturbance d to the output y in (1), to
be written as

= (érl (5) +

if the

Grg(s)e_ST) r (9)
and
Yy = (G’dl(s) + Gdz(s)eisT) d,

_ respectively, where G,i(s) € RHu(i = 1,2) and
Gai(s) € RHoo (i = 1,2).

(10)

3. THE PARAMETRIZATION

In this section, we propose the parametrization of
all stabilizing simple repetitive controllers, which is
summarized in the following theorem.

Theorem 1: A controller C(s) is a stabilizing sim-
ple repetitive controller if and only if C(s) is written
by

O(s) =

X(s) + D(s)(Q(s) + g( s)e”"T) (11)

Y(s) = N(s)(Q(s) + Q(s)eT)’

where N(s) € RHy, and D(s) € RH, are coprime
factors of G(s) on RHy satisfying

N(s)

G(s) = W7

(12)
X(s) € RHy and Y (s) € RHo are functions satis-
fying

X(s)N(s)+Y(s)D(s) =1, (13)

Q(s) € RH,, and Q(s) # 0 € RH,, are any functions
satisfying

N(0)Q(0)

Y(0) - N0)QO) -

(14)

The proof of this theorem requires the following
lemma.

Lemma 1: A unity feedback control system in (1)
is internally stable if and only if C(s) is written by

X(s) + D(s)Q(s)
Y(s) = N(s)Q(s)’

where N(s) € RHo, D(s) € RHy are coprime fac-
tors of G(s) on RH, satisfying (12), X(s) and Y (s)
are RH, functions satisfying (13) and Q(s) € RHuo
is any function [22].

Using Lemma 1, we shall show the proof of Theo-
rem 1.

Proof: First, the necessity clause is shown. That
is, we show that if the controller C'(s) in (3) causes
the control system in (1) to be stable and the trans-
fer function from r to y of the control system in (1)
to have a finite number of poles, then C(s) takes the
form (11). From the assumption that the controller
C(s) in (3) causes the transfer function from r to y
of the control system in (1) to have a finite number
of poles,

_Cs)G(s)

1+ C(s)G(s)
{C1(s) = (Ci(s)a(s) = Ca(s))e "} G(s)
[1+C1(s)G(s) — {(1+ C1(s)G(s))q(s)

~Ca(s)G(s)} e
has a finite number of poles. This implies that

(1+ Ci(s)G(s))g(s)
G(s)

C(s) =

(15)

(16)

Ca(s) =

(17)

is satisfied, that is, C(s) is necessarily

C1(5)G(s) + als)e"
GO gl

From the assumption that C(s) in (3) causes the
control system in (1) to be stable, C(s)G(s)/(1 +
C(s)G(s)), C(s)/(1+C(s)G(s)), G(s)/ (1+C ()G (),
and 1/(1+C(s)G(s)) are stable. From simple manip-
ulation and (18), we have

C(s) = (18)

O()G(s) _ Ci(s)G(s) +als)e™ )

1+C(s)G(s)  1+Ci(s)G(s)
C(s)  _ Ci(s)G(s) +als)e ™" (20)

1+C(s)G(s)  (1+Ci(s)G(s)G(s)
G(s) _ (- q(s)e”*T)G(s) (21)

1+ C(s)G(s) 1+ Ci(s)G(s)
and

1 _ Ll-g(s)e" (22)

14+ C(s)G(s) 1+ Ci(s)G(s)
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From the assumption that all the transfer func-
tions in (19), (20), (21), and (22) are stable,
C1(s)G(s)/(1 + C1(5)G(5)), Ci(s)/(1 + Ci(s)G(s)),
G(s)/(14C1(s)G(s)), and 1/(1+ C1(s)G(s)) are sta-
ble. This means that C(s) is an internally stabilizing
controller for G(s). From Lemma 1, C;(s) must take
the form

(23)

where Q(s) € RHw.

From the assumption that the transfer functions
in (19) and (22) are stable, q(s)/(1 + C1(s)G(s)) is
stable. This implies that the unstable poles of ¢(s)
are included in those of Cy(s). That is, ¢(s) is written
by

(s)
1= ¥~ N 2y
where Q(s) # 0 € RH.,.

Since the transfer function in (20) is stable,
q(s)/{(1+ C1(s)G(s))G(s)} is stable. From (23) and
(24), we have

s) _ DX5)Q(s)
1+ GGG N(s)

From the assumption that N(s) and D(s) are coprime
and the transfer function in (25) is stable, Q(s) is
written in the form

Qs) = N()Q(s), (26)

where Q(s) # 0 € RH.. Substituting (17), (23),
(24) and (26) for (3), we have (11). In this way, it
is shown that if the controller C(s) in (3) causes the
control system in (1) to be stable and the transfer
function from r to y of the control system in (1) to
have a finite number of poles, then C(s) is written
as (11). In addition, since ¢(0) = 1 holds true, from
(24)and (26), (14) is satisfied. Thus, the necessity
clause has been shown.

Next, the sufficiency clause is shown. That is, if
C(s) takes the form (11), then the controller C(s)
causes the control system in (1) to be stable, and the
transfer function from 7 to y of the control system
in (1) to have a finite number of poles and works
as a stabilizing modified repetitive controller. After
simple manipulation, we have

(25)

C(s)G(s)
14+ C(s)G(s)
= (X(s) + D(s)Q(s) + D(s)Q(s)e™*") N(s),
(27)
C(s)
1+ C(s)G(s)
= (X(s) + D(s)Q(s) + D(s)Q(s)e™*T) D(s),
(28)
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(29)
and
1
1+ C(s)G(s)
= (Y(5) = N(5)Q(s) = N(s)Q(s)e™T) D(s).
(30)

Since X(s) € RHy, Y(s) € RHy, N(s) € RHu,
D(s) € RHy,, Q(s) € RHy, and Q(s) € RHy,, the
transfer functions in (27), (28), (29) and (30) are sta-
ble.

Next, we show that the transfer function from r to
y has a finite number of poles. This transfer function
is written by (27). The poles of (27) are those of
X (s), N(s), D(s), Q(s), and Q(s), since the poles of
D(5)Q(s)e™*T are equal to those of D(s)Q(s). X(s),
N(s), D(s), Q(s), and Q(s) have a finite number of
poles because X (s) € RHy, N(s) € RHy, D(s) €
RH,, Q(s) € RH,,, and Q(s) € RH,,. Therefore,
the transfer function from r to y of the control system
in (1) has a finite number of poles.

Next, we show that the controller in (11) works
as a modified repetitive controller. The controller in
(11) is rewritten in the form of (3), where

X(s) + D(s)Q(s)

) = T NI00)" (31)
Q(s)
Cs(s) = 32
) = O ZNEQE) (32
and
o) N(s)Q(s) ()

From the assumption of Q(s) # 0 and (32), Ca(s) # 0
holds true. In addition, from (33) and the assump-
tion in (14), ¢(0) = 1 is satisfied. These expressions
imply that the controller in (11) works as a modified
repetitive controller. Thus, the sufficiency clause has
been shown.

We have thus proved Theorem 1.

Note 1: From the proof of Theorem 1, we note that
in order to design simple repetitive control systems,
the relative degree of ¢(s) should be greater than or
equal to that of G(s).

4. CONTROL CHARACTERISTICS

In this section, we describe the control character-
istics of the control system in (1) using the stabilizing
simple repetitive controller in (11).
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First, we mention the input—output characteristic.
The transfer function from the periodic reference in-
put 7 to the error e = r — y is written by

- (- N(5)Q(s) =
V(5) - N)QG)
(Y(5) = N(5)Q(s)) D(s).

From (34), for w; in (6), which is the frequency com-
ponent of the periodic reference input r, if

N (jwi)Q(jwi)
Y (jwi) — N(jwi)Q(jws)
N(jwi)Qjw:)
Y (jwi) — N(jwi)Q(jwi)

(34)

—jw;T

1—

= 1—

~ 0, (35)

then the output y follows the periodic reference input
r with a small steady-state error.

Note 2: From the assumption that the plant G(s)
is strictly proper, that is N(s) is strictly proper,

N (jw)Q(jw)
N(jw)Q(jw)

=0

lim

A V() - (3)

or equivalently,

e(jwi)
1—00 r(jwi)
: N(jwi)Q(jws) - 'w-T>
= 1 _ Jwi
= { <1 Y (joos) = N(jewn) Qi)
(Y (jwi) = N(jwi)Q(jwi)) D(jwi) }
= 1#£0 (37)
holds true.  This implies that the steady-state

error increases with increasing frequency of the
reference input 7. The gain plot of e/r =
(1 — N(s)Q(s)/(Y(s) — N(s)Q(s))e")(Y(s) —
N(s)Q(s))D(s) brings a steady-state error to the pe-
riodic reference input r(s).

Next, we mention the disturbance attenuation
characteristic. The transfer function from the dis-
turbance d to the output y is written by

_ <1y(>_()Q()() ST>

N(s)@
-(Y(s) = N(s)Q(s)) D(s).

From (38), for the frequency component w; in (6) of
the disturbance d that is same as that of the periodic
reference input r, if

N (jwi)Q(jwi)
Y (jwi) — N(jwi)Q(jw:)
N(jwi)Qjw:)
Y (jwi) — N(jwi)Q(jwi)
0, (39)

Qlwe

(38)

1— —jw;T

= 1—

1R

then the disturbance d is attenuated -effectively.
When the frequency component w of the disturbance
d is different from that of the periodic reference in-
put r, that is w # w;, the disturbance d cannot be
attenuated even if

N (jw)Q(jw) N
Y (0) - NGw)QGe) 1o
because
e T £ 1 (41)
and
_ ( )Q( ) 7ij
L YGo - NGwQGe) ¢ 7 W

In order to attenuate the frequency component w of
the disturbance d that is different from that of the
periodic reference input r, we need to settle Q(s),
satisfying

(Y (jw) = N(jw)Q(jw)) D(jw

Note 3: From the same reason as in Note 2,

) ~ 0. (43)

= lim Y(jw)D(jw)
= 1+#0

holds true. This implies that the steady-state error
increases with increasing frequency of the disturbance
d(s). The gain plot of y/d = (1 — N(s)Q(s)/(Y (s) —
N(5)Q()e*T)(Y(s) — N(s)Q(s))D(s) brings a
steady-state error to the disturbance d(s).

From the above discussion, we find that the role of
Q(s) is to specify the input-output characteristic for
the periodic reference input r and that of Q(s) is to
specify the disturbance attenuation characteristic for
the frequency component of the disturbance d that is
different from that of the periodic reference input 7.

(44)

5. DESIGN PROCEDURE

In this section, a design procedure of stabilizing
a simple repetitive controller satisfying Theorem 1 is
presented.

The procedure is summarized as follows.

Procedure

Step 1) Obtain the coprime factors N(s) € RH
and D(s) € RH, of G(s) satisfying (12).

Step 2) X (s)€ERH and Y (s)ERH is settled
satisfying (13).

Step 3) Q(s) € RH is settled so that for the
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frequency component of the disturbance d, wy,
(Y (jwa) — N(jwa)Q(jwa)) D(jwa) s effectively

small. In order to design Q(s) to make |(Y (jwq)—

N(jwa)Q(jwa))D(jwa)| effectively small, Q(s) is

settled by
Y(s) _
= 2 4
Q(S) NO(S) qd(8>7 ( 5)
where N,(s) € RH, is the outer function of N(s)
satisfying
N(s) = Ni(s)No(s), (46)

N;(s) € RHo is the inner function satisfying
N;(0) =1 and |N;(jw)| = 1(Vw € R), Ga(s) is
a low-pass filter satisfying g4(0) = 1, as
1

q = 47

Qd(s) (1 + STd)ad ( )
is valid, a4 is an arbitrary positive integer to
makegq(s)/No(s) proper and 74 € R is any posi-
tive real number satisfying
~ 0.

1 — N;(jwa) (48)

(1 + jwara)™

Step 4) Q(s) € RHo, is settled so that for the
frequency component w;(i = 0,..., Nyqq)of the
periodic reference input r, 1 — N (jw;)Q(jw;)/
(Y(jwi) — N(jwi)Q(jw;)) ~ 0 is satisfied. In or-
der to design Q(s) to hold 1 — N (jw;)Q(jw;)/
(Y(jwi) = N(jwi)Q(jwi)) ~ 0,Q(s) € RHoo
is settled by

Y(s) = N(s)Q(s) _

S A
Qls) oL ), (49)
where G,.(s) is a low-pass filter satisfying g,.(0) =
1, as
Go(s) = T (50)
q’l‘ Ss) = (1+87_T)o¢7.

is valid, «,- is an arbitrary positive integer to
makeq,(s)/N,(s) proper and 7, € R is any posi-
tive rea Inumber satisfying

1
(1+ jwi)™"
~ 0@=0,...,Nnaz)-

(51)

Using the above-mentioned procedure, ¢(s) in (4) is
written by

q(s) = Ni(s)r(s)

= Nz‘(S)( !

_ 52
1+ s7)" (52)

Therefore, for w; in (6), which is the frequency com-
ponent of the periodic reference input r, if 7 in (52)
is settled satisfying
1
1- ‘Wi = . a
q(jwi) AT jam)™
~ 006=0,...,Nnaz),

1-— Nl(]wz)

(53)
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then the output y follows the periodic reference input
r with a small steady-state error.

6. NUMERICAL EXAMPLE

In this section, a numerical example is given to
illustrate the effectiveness of the proposed method.

Consider the problem of obtaining the parametriza-
tion of all stabilizing simple repetitive controllers for
the plant G(s) written by

s — 100

Gls) = (s+1)(s—1)

(54)

that follows the periodic reference input r with period
T = 2[sec].

A pair of coprime factors N(s) € RHo, and D(s) €
RH, of G(s) in (54) satisfying (12) is given by

s —100
N = G396+ (55)
and
D(s) = (s+1)(s—1) (56)

(s+3)(s+2)

X(s) € RHy and Y (s) € RH, satisfying (13) are
derived as

~ 0.7075(s + 1.056)
(s+3)(s+2)

X(s) = (57)

and

s? +10s + 38.71

YO =y

(58)

From Theorem 1, the parametrization of all stabiliz-
ing simple repetitive controllers for G(s) in (54) is
given by (11), where Q(s) € RHy, and Q(s) € RHw
are any functions satisfying (14).

In order for the disturbances d = sin(wt) and
d = sin(wt/2) to be attenuated effectively and for
the output y to follow the periodic reference input
r = sin(wt) with a small steady-state error, Q(s) and

Q(s) are settled by (45) and (49), respectively, where

) 1
4a() = §0001s 7 1’ (59)
5i(5) . (60)
§) = ———
ar 0.0001s + 1
s — 100
Ny(s) = — 61
(5) = =<7 700 (61)
and
100
No(s) = ——o (62)

(s+3)(s+2)
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Fig.1: The response of the output y for the periodic

reference input r = sin(mt)

Using the above-mentioned parameters, we have the
simple repetitive controller. When the designed sim-
ple repetitive controller C(s) is used, the response of
the output y in (1) for the periodic reference input
r = sin(nt) is shown in Fig. 1. Here, the dotted line
shows the response of the periodic reference input r
and the solid line shows that of the output y. Fig-
ure 1 shows that the output y follows the periodic
reference input r with a small steady-state error.
Next, the disturbance attenuation characteristic
is shown using the designed simple repetitive con-
troller C(s). The response of the output y for the
disturbance d = sin(nt), for which the frequency
component is equivalent to that of the periodic ref-
erence input 7 is shown in Fig. 2. Here, the dot-

t[sec]

Fig.2: The response of the output y for the distur-
bance d = sin(7t)

ted line shows the response of the disturbance d and
the solid line shows the output y. Figure 2 shows
that the disturbance d is attenuated effectively. Fi-

nally, the response of the output y for the disturbance
d = sin(nt/2) for which the frequency component is
different from that of the periodic reference input r
is shown in Fig. 3. Here, the dotted line shows the

0 2 4 6 8 10 12 14 16 18 20
t[sec]

Fig.3:
bance d = sin (%t)

The response of the output y for the distur-

response of the disturbance d and the solid line shows
that of the output y. Figure 3 shows that the distur-
bance d is attenuated effectively. A stabilizing simple
repetitive controller can be easily designed in the way
shown here.

7. CONCLUSIONS

In this paper, we proposed a simple repetitive con-
trol system and the parametrization of all stabilizing
simple repetitive controllers. The control character-
istics of a simple repetitive control system are pre-
sented, as well as a design procedure for a simple
repetitive controller. Finally, a numerical example il-
lustrated the effectiveness of the proposed method.
Practical applications of the simple repetitive control
are expected, since this system has merits, namely
the fact that the transfer function from the reference
input to the output has a finite number of poles and
that it can be easily designed.
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