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Abstract

In this paper, the problem aff, filtering for a class of discrete-time switched systems with unknown inputs
is investigated. By using switched Lyapunov functionals, sufficient itimmd for the solution of this problem are
obtained in terms of linear matrix inequalities (LMIs). Filtering is envisagetth mdth proportional and proportional
integral observers. In addition, the results obtained in observer des@transposed to the controller design for
switched descriptor systems. The control of switched uncertain demcsigstem is also treated. A numerical example
is given to illustrate the presented results.

Index Terms

Switched descriptor systems,Hobserver, state feedback control, poly-quadratic stability.

I. INTRODUCTION

Many natural and artificial systems and processes encorspasgal modes of operation with a different dynamical
behavior in each mode. In practice this phenomenon may saghien applying gain-scheduled controllers (where
different controllers are designed for each operatingtpenil controllers are switched when the operating condition
change), or with power converter systems (where the swigchignal is determined by pulse with PWM modulation),
or in fault diagnosis (the healthy and faulty behaviors apeleted by different subsystems, then the fault detection
consists in determining the switching time [13]). In ordemtodel different behaviors and the switching from one
to another, the switched systems were introduced. Switshistgéms are defined by a collection of dynamical (linear
and/or nonlinear) subsystems together with a switching thdit specifies the switching between these subsystems.
A survey on basic problems in switched system stability aeglgh is available in [14] (and the references therein).

Recently, the controller and observer synthesis for swidchystem has been extensively investigated: in [10]
stability for arbitrary switching sequences and constoucof stabilizing switching sequences are studied. Piemw

qguadratic Lyapunov functions were used in [7] to study ttabifity of continuous-time hybrid systems or in [11]
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for stability characterization and disturbance attermnatin [2], stability and static output feedback for diseréime
switched systems were treated with switched Lyapunov fonst [5] studied the output feedback for nonlinear
switched systems, and [15] addressed the problems of igtabild control of switched systems with varying
delays. More recently, the problem of Hfiltering for a class of discrete-time switched systems \githte delays
was treated in [3]. In addition, an extension of the resuittssented in [2] was proposed for switched uncertain
systems with polytopic uncertainty [6]. However, to the tbelsthe authors’ knowledge, few results exist for the
class of switched descriptor systems. Only, [9], has prep@ extension of the Luenberger Observer for switched
descriptor systems.

In this note, an H, filtering and state feedback control are developed by usivitclsed Lyapunov functional
approach for discrete-time switched descriptor systentls wiaknown inputs. Contrary to [9] no base changement
is needed. The controller and observer design is reducednpute each gain by an LMI optimization. It should
be pointed that, unlike [2], [4], no additional matrix vadrias are necessary to solve the linear matrix inequalities
(LMI). It results in a simple design procedure for both prammal (P), proportional integral (PI) observers and
state feedback controller. Moreover, the state feedbankaois extended to the design of a robust state feedback
controller for switched uncertain systems with polytopitcertainty. The ease of use of this method should lead
to future works dedicated to the control and estimation fonae general class systems like time-delay switched
descriptor systems, nonlinear switched descriptor systeftc.

This note is organized as follows. Section Il presents theblem statement, three different problems are
addressed: P observer design, Pl observer design anddtdlfeedback control. The state estimation and-H
control is envisaged in section Ill. Before concluding, BHeobserver performance is illustrated through a numerical
example in section IV.

Notation 1: ()" stands for the transpose matrix af is used for the blocks induced by symmetfy), > 0
denotes a symmetric positive definite matrixs used to denote an identity matrix with appropriate dinmmshe

notation?s [0, co) refers to the space of square summable infinite vector segaewith the usual norrj.||2.
[l. PRELIMINARIES AND PROBLEM FORMULATION
Consider the following discrete-time switched descri;ﬂmtem

ZO‘J (k+1)Ejzps = ZQZ ) (A;zk + Biug + Wiwg)
Jj=1

Yr = Zaz )Cixy, 1)

2L = Z a; (k)T
i=1

where E;, A; € RP*™, B; € RP*! W, € RP*4, are in the general form and may be rectangular,e R™*",

T; € R™". The signak: € R™ denotes the descriptor vectarc R! is the control inputy € R™ is the measurement
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output,z € R" is the vector to be estimated or controlled andatisfiesr < n, wy, € R? is the disturbance input

which is assumed to belong 1 [0, 00). «a;(k) is the switching signal
N
a; 2T —{0,1}, > ai(k)=1, keZ"={0,1,---}
i=1

which specifies which subsystem will be activated at eacte imFor example, ifa; (k) = 1, ayzi(k) = 0,
a;(k+1) =1 and a,x;(k + 1) = 0, then it means that the matricé®;, A;, B;, W;,C;) are activated. In the
remaining, it is assumed that;, T; are of full row rank and¥; are of full column rank.

Definition 1: A regular descriptor system is said to be

1) impulse freef it exhibits no impulse behavior;

2) stableif all finite roots of det (zE; — A;) are inside the unit circle;

3) finite dynamics detectablé there existsL, such that(E;, A, — L;C;) is regular and stable;
4) impulse observabld there existsL; such that(E;, A; — L,C;) is regular and impulse free;
5) finite dynamics stabilizablé there existsK; such that(F;, A; + B;K;) is regular and stable;
6) impulse controllablef there existsK; such that(E;, A; + B;K;) is regular and impulse free;
In the remaining, the three following problems will be adted.

Problem 1. Consider the following proportional/.-observer for switched descriptor system (1):
Yoy aj (k1) By = Yy o (k) (Aidix + Biug + K (y — Cidig)
B = Yy ai (k) Tid

where K? € RP*™ are the gains of the observére R" is the estimate of andz € R" is the estimate of. The

)

gainsK? are determined such that the following specifications amranteed:
S1) the state estimation erroe) = z — Z1) is globally asymptotically stable and impulse free, when= 0 ;
Ss) the closed loop transfert functio@z,, (z) = T; (2E; — (A; — KfCi))_l W; from the unknown inputuy,

to the estimation errog, = z, — 2, guarantees thél.,,-norm constraint|Gz,, (z) < ~ for some prescribed

oo
positive scalary.

In other words, the observer provides an asymptotical esiim of the state variables in the disturbance free
case, and a prescribed precision for the estimation of alinembination of the state variables in the presence of
disturbances.

Problem 2. Consider the following proportional integral observer $witched descriptor system (1):

Sy ay (k1) Bjn = iy o (k) (Aidik + Biug + K? (yi — Cidey) + Wit
iy = = 00 o (k) K (g — Cid) 3)
B o= Yivy ai (k) Tid
where the proportional gaink? and the integral gaing(/ are determined such that, S and the following
specifications are guaranteed:
S3) the estimation errore, = x; — Zx) andw;, — w;, are globally asymptotically stable whe, is constant ;

S4) Wy, represents the mean value of the unknown inputhen it is not constant.
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In (1), w can be considered as an unknown parameter or a fault affgbtinsystem. In this case, the augmentation
of the observer dimension allows to estimate this paramikters constant, or at least its mean value.

Problem 3. Consider the followingH ., state feedback controller for switched descriptor syst&m (
N
Up = — Z a; (k) K;xy, 4)
=1

where the gaind<; € RP*™ are determined such that the following specifications aranteed:

Ss) the closed loop systemt;x,+1 = (A; — B;K;) xy is regular, globally asymptotically stable and impulse
free, whenw; =0 ;

Se) the closed loop transfert functiah,., (z) = T; (zE; — (A; — BZ-KZ-))’1 W, from wy, to the controlled output

zj, guarantees théloo constraint||G.., (z)|,, < v for some prescribed positive scalar

loo

The design of a robudtl,, state feedback controller is also envisaged for uncertaitclsed descriptor system.

[1l. STATE ESTIMATION, H,.-FILTERING AND H_,-STATE FEEDBACK CONTROL

In this section, the main results of this note concerningreston and control are presented. On the one hand,
estimation is performed in thé&l,, framework, in order to minimize the influence of the unknowpdt on the
estimates of the state variables (or a linear combinatidheoétate variables). On the other hand, the designed ¢tontro
laws are state feedback ensuring a bounded-norm of the transfer from the unknown input to the contiblle

output. Moreover, controller design is envisaged also furemtain systems described by polytopic matrices.
A. Problem 1: ProportionalH,, observer design

From (1) and (2), the following equation, ruling the estiioaterror, is obtained
Sy ay (k+1) Ejeprn = 30y i (k) (Ai — KPCy) e + iy ai (k) Wiy,
2= iy ai (k) Tiey,
Theorem 1:The switched proportional observer (2) for the switchedcdp®r system (1) guaranteeirf§y and

®)

Sy exists if the triplets(E;, A;,C;), i € ¢ = {1,2,--- N} are bothfinite dynamics detectabland impulse
observableand if there exist symmetric positive definite matridgs P, ..Py and matriced/;, Us, ..Uy satisfying

the following LMIs
EI'PE; >0 Vice={1,2,---N} (6)
P, -2P, PA-UC; PW,
* Tr'T, - E'PE;, 0 | <0 Vijece (7)
* * —2I
The gains of the observers are given Ky = P, 'U;.

Proof: In order to establish sufficient conditions for the exiseeiof (2) satisfying the specifications; and

S, the following inequality should be verified [1]

H(e,Z,w, k) =Viy1 — Vi + z,{zk — ’wagwk <0 (8)
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whereVj, = ef (Zf;l a; (k) EfPZE,) er is a switched parameter dependent Lyapunov function @ng 0 are

positive definite matrices. Computing the differerige ; — V};, along the solution of (5), the relation (8) becomes

N N
H (6, 2, w, ]f) = ngrl Z e} (k + ].) EJTP]EJ €k+1 — eg (Z (67 (k) (E;TPZEZ — TZTT2)> er — 721[)]{10]6 (9)
j=1 i=1

In order to take into account all possible switching laws vemsider the casey; (k) = 1, % (k) = 0 and

a; (k+1)=1, apz; (k+1) =0 wherei,j € e = {1,2,--- N}. Therefore (9) and (1) are respectively equivalent

to
H (e, z,w,k) = ej,E] PiEjej1 —ef, (E] PiE; — T'T;) e — v’ wi wi (10)
and
Ejl']ﬁ,l = A;xy, + Byuy + Wiwy
yr = Cig, (11)
zp = Ty

With (10) and (11), it follows
H (e, zZ,w, k) :egﬂEijEjekH —ep (Bl PE; — T]'T;) e, — v*w] wy,
- [e{ (AiT - chfT) + wkT.WL-T} Py [(A; — KPCy)er, + Wiwy)]
+ eg (TZTTz — EiTPiEi) e — vzwgwk
=ej, [(AZT - CiTKipT) Pj(Ai — KICy) + T]'T; — E[ P.E;| ey
+ef (AT = CTKI™) PyWiwg + wl WPy (4; — KICy) ey
+wi W P;W; — 421wy <0

which can be rewritten as -

ek B (AiT - CiTKf)T) P;Wi | | ex
Wi * —’yz] + WZTPJWZ Wi

<0 (12)

whereg = (AZT — CiTKfT) Pj(A; — KPC)+TFT; — ET P,E;. It follows that H (e, Z,w, k) < 0 for any nonzero

T
vector{ r wkT} if

€k
AT — CTKPT) P,W;
ﬁ ( 7 ) [ ) J <0 (13)
* - I+ WEPW;
and using the Schur complement formula, (13) becomes

P71 (A — KPCy) W;

* TiTTi — ElTP,LEZ 0 <0

* * —~2I
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which is equivalent to
—-PP7'P; P (Ai—KIC)  PW;
* ', —E'PE; —nI 0 | <0 (14)
* * —y2I
From the following inequality
(Pi— Pj) P71 (P, — P;) 20

it follows
—P,P;'P, < P;— (P, + P,)
Using this inequality, and settin}; K; = U;, it appears that (14) is satisfied if the following LMI holds
P;—2P; P, (A; — K'C;) PW,;
* T, - E'PE, 0 | <0
* * —’yQI
[ |
Remark 1:The H,,-norm boundy can be considered as an LMI variable to minimize. In this cassuffices
to sety? = 7 in (7), and to find matrice®; and U; that minimize¥ under the constraints (6) and (7).
Remark 2:1f no disturbance affect the system (i}/; = 0), the asymptotical stability of the state estimation
error is sufficient to ensure state estimation, then the LKjlbecomes
P; — 2P, PA; —UC;

* _Pi
Remark 3:For N =1 (i.e. in the case of a simple linear descriptor system wittswitches) and<” = 0 (i.e.

stability analysis by &/.,-norm bound condition), we haved; — K'C;) = A, P =P, =P, T, =T ,W; =W,

<0 (15)

E; = F and the inequalities (6) and (12) become
ETPE > 0
ATPA+TTT — E"PE — ATPW (I - WTPW)WTPA < 0

which are equivalent to the LMI's (5a) and (5b) in [16].
B. Problem 2: Proportional IntegraH ., observer design

Here, theH . filtering is extended to PI observer, in order to estimate uhknown inputw. From (1) and (3),
the state estimation error is described by the followingatign
Sy (k1) Egefyy = YL, aq (k) (A7 — KeCP) e + S0 aq (k) Witwy

' - (16)
2= 2im i (K) Tieg
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E; 0 A —W; K? Wi
where Ef = LAY = , K¢ = |, Cf = [C,; o}, W = , TP = {Ti o} and
0 I 0o I K! 0

ep = (ik . For a discussion of the advantages of the Pl observer, $ee [8

Corozlll)gry 1: The switched proportional integral observer (3) for thetshed descriptor system (1) guaranteeing
S, Sa, S5 and Sy exists if and only if the triplet{ E¢, A%, C}, (i € e = {1,2,..., N}) are bothfinite dynamics
detectable and impulse observabland if there exist symmetric positive definite matricBs P, ..., Py and
matricesU;, U, ..., Uy satisfying LMI's (6) and (7) wherdz;, A;, C;, W;, T; are replaced by?, A, C¢, We, T
respectively.

Proof: The proof is similar to the one of Theorem 1, except that theggreanted matrices are used. ]
C. Problem 3:Hoo state feedback controller design

The state feedback controller is envisaged in two diffeleages: firstly, it is assumed that the model of the
switched descriptor system is exactly known, and secotiddycontrol of uncertain switched descriptor systems is
addressed. The uncertainty affecting the different medric taken into account by a polytopic representation of
the matrices where the weighting parameters are unknown.

1) Switched descriptor systems without uncertainfxre objective is to determine the gains of the control law

(4) to be applied to the system (1) in order that the closeg-leystem defined by
SY oy (k1) Bz = Y o (k) (A — BiKy) o+ 301, o (k) Wiy,
2 = iy i (k) Ty,

is stable, impulse free, anH,.-norm bounded.

17)

Theorem 2:The control law (4) for the switched descriptor system (largnteeingSs and.Sg exists if and only
if the triplets {E;, A;, B;}, (i € e ={1,2,--- N}) are bothfinite dynamics stabilizabland impulse controllable
and if there exist symmetric positive definite matri€gg Q-, ..., Qn and matriced/;, Us, ..., Uy satisfying the

following LMIs

2B, — Qi >0 Viee (18)
—Q; (A;Q; — B;U;) Wi 0
* — LEZT — E,Q; +Q; 0 iTiT
@ @+0 @I o vijee (19)
* * —~21 0
* ES * —I

The gains of the controller are given by, = U;Q; .

Proof: In order to establish sufficient conditions for the existerd (4) such that the closed-loop system
satisfies the specificatiort; andSs. A sufficient condition is the existence of a functibp satisfying the following
inequality

H(x,z,w, k) =Vii1 — Vi + z,{zk — WQwEwk <0 (20)
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whereV, = a:f (Zﬁil a; (k) EiTPiEO xr and P; > 0. Computing the differenc&}, — V%, along the solution

of the closed-loop system (17), the relation (20) becomes

T

Wi, * —2T + WiTPjWi wy
where 3 = (Af — K¥'BY) P; (Ai = BiKq) + T/'T — BT BB andai (k) = 1, awzi (k) = 0, 0 (k+1) = 1,
0[7135]- (k+1) :0' i? j7 vEE= {1327N}

T
It follows that H(x, z,w, k) < 0 for any nonzero vecto{ i wl } if

<0 (21)

—1
—F; (Ai — BiK;) Wi

x T'T,—~EI'PE, 0 |<0 (22)
* * —21
I 0 0
Defining the following nonsingular matrices; (0 P! 0, the LMI (22) is equivalent to
0 0 I

P! (A - BiK;) Wi
x| « 1T, —-ET'PE, 0 |Xi<0
* * —2I
or equivalently
-p;! (A; — B;K;) P* W;
x  p'rfT,p7' - P'ETREPTY 0 | <O
* * —~2I

definingU; = KiPi‘1 and applying Schur complement, it follows

-pP7t (AP -BU) W, 0
* ~-P'EI'PEP 0 P'TT
<0 (23)
* * —2I 0
* * * -1
Noticing that
(Pi_lEiT - Pi_l)Pi(E’iPz’_l - Pi_l) >0
implies
~P'E'PEP'<-P'El —EP '+ P! (24)
the LMI (23) is satisfied if the following holds
-1 -1
—P; (AiP7! — B;U;) Wi 0
«  —P'ET-EP'+P 0 POIT
<0 (25)
* * I 0
* * * -1
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SettingQ; = P, ', it appears that the LMI (25) implies (19), and thdgz, 2, w, k) < 0.
The semi-positiveness of the Lyapunov functitp is ensured ifEiT P,E; > 0 is satisfied. In order to obtain

LMI's in Q;, the following inequality is used
(P —E) P (' —E)>0 (26)

which is equivalent to
EI'PE;, > 2F;, — P7' =2E;, — Q; (27)

This last inequality proves that (18) impligs! P, E; > 0, and thus the semi-positiveness Gf, which achieves

the proof. n
If no unknown input affect the system, the closed-loop sysi® defined by
N
> aj(k+1) Ejp = Zal (A; — BiK;) (28)
j=1

and only asymptotical stability, and admissibility are dee:
Corollary 2: The closed loop system (28) is regular, globally asympaditicstable and impulse free if and only
if the the triplets{ E;, A;, B;}, (i € ) are bothfinite dynamics stabilizableandimpulse controllableand if there

exist symmetric positive definite matricéy,, Q», ..., Qx and matriced/;, Us, ..., U, satisfying
2F; —Q; >0 Vice (29)
—QiE — EiQi+ Qi QA —U!B}
* —-Q;
and the gains of the control law are given Ky = Ul-Qi‘l.
Proof: Define vV, = af Zf;l a; (k) EI PiE;x), and compute the differencAV,, = Vi1 — Vj along the

<0 VYi,jee (30)

trajectory of the closed-loop system (28). The closed-lsggtem is regular, globally asymptotically stable and

impulse free, under arbitrary switching law, if
AV, = o7 [(4A; — BT -(Ai—BiKi)—EiTPZ-Ei} 2 <0 Vijee
and the difference\V}, is negative definite for any; # 0 if
(Ai — BiK;)" Pj (A; — B;K;) —ETPE; <0 Vi,jee (31)
which is equivalent, to
Qi (Ai — BiK)" Q7' (Ai — BiK:) Qi — QiE] Q7' EiQi <0 Vijjee (32)
whereQ; = P;l. Using the Schur complement and settifig= K;Q;, (32) is equivalent to
—Q:ErQ;'E:Q; Qi (AT — KI'BT')
* —Q;

<0 Vi,jee (33)
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From (Q,;Ef — Q;) Q' (E;Q; — @;) > 0 it follows: —Q,Ef — E;Q; + Q; > —Q,;EF Q; ' E;Q;. Therefore (30)
implies (33) and thug\V}, < 0. In addition, since it has already been proved that (29) iesgl, > 0, the proof
is achieved. [ |
Remark 4:In the special case of non descriptor system, i.e. Wllifh= I, the inequality (33) is equivalent to
(18) in [2] (with S; = @4, S; = @Q; andC; = I, since state-feedback is envisaged here, whereas outgmilheiek
was treated in [2]).
2) Uncertain switched descriptor systemidere, the previous results are extended to the followingettam

switched descriptor system
S0 gk + DB (b Daper = SI (k) (Aik)ay + Bilkyuy + Wi(k)wy) i~
2= i ai(k) Ty,

where 4;(k), B;(k), W;(k) are polytopic matrices, described by

Ak = S €A (b)Au,,

l1=1

Bik) = S €B(0)Ba, Wik =3 &f()Wa,

lo=1 l3=1

a;: 2T = {01}, YN ak)=1, keZ*={0,1,---}

RO ED IR AGEDINITIAGES
i, (k) 5, (k), &l (k) > 0
Each uncertain matrixd;(k), B;(k) andW;(k) is described by a polytope of known vertices. The positivegars
na,, np, andnyy, are the numbers of vertices of the domains in which the uaiterhatrices evolve. The positive
real numbers{fl'()_) (k) are the time varying, unknown weighting parameters desgithe evolution of the uncertain
matrices.

Theorem 3:The robust control law (4) for the uncertain switched dexori system (34) guaranteeirfs and
S exists if and only if the triplet E;, A;,, B, }, (i € e ={1,2,...,N}) are bothfinite dynamics stabilizable
and impulse controllableand if there exist symmetric positive definite matria@s, Q-, ..., @y and matrices

Uy, U,, ..., Uy satisfying the following LMIs

-Q; (A, Qi — By, Uy) Wi, 0
*  —QE'-FEQi+Q; 0 QTF

<0 Vi,j€e (36)
* * —y2I 0
* * * -1
ll = 1,...,71,41.,[2 = 1,...,TLBi,l3 = 1,...,TLWI.

The gains of the controller are given by; = UiQi‘l.
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Proof: The closed-loop dynamic system controlled by the switchatk Sfeedback (4) is described by the
following system
Z;vﬂ aj(k+ 1) Ejzpm = Zf—vzl a;(k) [(Az - BiKi) Tk + Wiwk} (37)
2K = Zfil a; (k) Tyxy,

or equivalently by the following system

Sy gk + D Ejmpan = Yy eu(k) Yot €ay (k) St €y (B) S04 &ty (k) [(Aaty — Buy Ko) @ + Wity wi]

2 = iy ai(k) Ty,
(38)

Let define the following switched parameter Lyapunov fuorcti
N
Vi =af Y oi(k)E] PiE;ay (39)

Now, in order to take into account all possible switching dawe consider the case;(k) = 1, a,xi(k) = 0,

aj(k+1)=1anda,x;(k+1) =0, wherei, j,v € ¢ = {1,2,--- N}. Then the system (37), can be written as

Joa (A _ B/K, ) 2 + Wiwg o)
zp = Tizy,
Computing the sufficient condition fai,-norm bound (20) with the Lyapunov function (39) along thegetctory

of (40), the following sufficient condition fo65 and .Sg is obtained

H(z,z,w, k) = J:gHEjTPjEja:k_H — 2l EFPiEixy, + 2l T Tywy — v?wiwy (41)
= o (A B) W7 ) 2 (A - But) o+ W)
kaE P,E;x) + x TiTTixk — nywgwk <0 (42)

Applying the same computations than in the proof of theorerar®l settingl; = K;P; ! andQ; = P, the

following sufficient condition forH (z, z, w, k) < 0 can be obtained

—p;! (Aipgl - BiUi) Wi 0
—-pP'Er_—pgpPt4+pP Yt 0o pl1T
* 1 1 1 + 1 1 K2 < 0 (43)
* * —y2I 0
* * * _I

or equivalently

_Q] ( ilq QZ - 7.12 ) W’il;g 0

& *  —QEl —EQ;+Q; 0 Q:TF
Z Z Z flll zlg 113 (k) 9 ) <0 (44)
l1=11=113=1 * * —y I 0
* * * -1

Sincefil (k, 5712( ) and EZ‘;(I@) are positive real numbers, the condition (36) is sufficientniply (20), and the
positiveness oV, is implied by (35), thus the proof is achieved. [ ]

Remark 5:For E; = I, Theorem 3 is similar to Theorem 1 in [6].
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Singular Values Singular Values

|Gz2w2|
|Gziw1|

Singular Values (dB)
Singular Values (dB)

-5 -4 -3 -5 -4 -3 -2
10 10 10 10 10 10 10

Frequency (rad/sec) Frequency (rad/sec)

(a) Transfer function betweew; to z; (b) Transfer function betweew: to z

Fig. 1. Transfer function betweem to z

IV. EXAMPLE

In order to shorten the present note, only the Pl observegniés presented. Let consider the system (1) defined

by the following matrices

1 0 O 0.4 0.05 0 0.025 0 0
Ey, = E=101 0, A44=]|0 —-07 0], A2=|-01 -035 0
0 0 O 0 0 0.1 0.2 0 0.1
T 0.29 0.15 0.2 -0.19 0.17 04
Wi = Wy= {1 0.4 0} , Cy = , Cy=
0 0 1 0 0 1
T = [1 1 0}, Tzz[o 1 0}

The objective is to compute the gains of the Pl observer (®rdter to illustrate the performance of the estimation
of the state variables of a switched descriptor system. Eauets { E*, A7, C¢}, (i € €) are bothfinite dynamics
detectableandimpulse observablaherefore we can solve the LMI's defined in Corollary 1. Afseme iterations,

we findy = 1.4 and

1.2 -0.24 —0.204 0.082
-0.8 0.16 1.967 —0.787
Kil/ = 5 K2a =
0 0.1 —-1.636  0.75
0 0 0 0

The observer gives a good state estimation. More precigedylJ] attenuation properties can clearly be observed

in the bode transfer function betweanto z given in Fig. 1a and 1b.
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V. CONCLUSION

The problem of H-filtering and state feedback control for a class of disetiete switched systems with
unknown inputs was investigated. Sufficient conditions ttee existence ofH., observers and state feedback
controller have been derived in terms of linear matrix irediies. The proposed approaches not only makes the
resulting closed-loop system regular, causal and stabtealbo guarantees a bound&d,-norm of the closed-loop
system from the unknown input to a combination of the statenasion error or to the controlled output variable.
To our knowledge, the observer and controller designs férched descriptor systems are new. The determination
of the gains of the observers (or controller) is reduced teesa set of LMI's. Moreover, in order to improve the
robustness of the proposed state-feedback controlledebigin method is extended to switched uncertain systems
with polytopic uncertainty. Future works will be dedicatedextend the approach for non-linear and/or time delay

descriptor systems.
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