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Local Mode Dependent Output Feedback Control of Uncertain
Markovian Jump Large-scale Systems

Junlin Xiong

Abstract— This paper is concerned with the output feedback
guaranteed cost control problem for a class of uncertain
stochastic large-scale systems governed by a random parameter.
The uncertainties are assumed to satisfy integral quadratic
constraints, and the random parameter is a Markov process. A
sufficient condition is established for the design of decentralized
output feedback guaranteed cost controllers which use local
system states and local system operation modes to produce
local control inputs, and ensure suboptimal global quadratic
performance. The condition is given in terms of a set of rank
constrained linear matrix inequalities. A numerical example
and simulations are also provided to illustrate the theory.

I. INTRODUCTION

In the recent control literature, much attention has been
given to Markovian large-scale systems subject to uncertain
perturbations, e.g., see [4], [9], [2]. In particular, [9], [2]
derived necessary and sufficient conditions for decentralized
stabilization of a class of uncertain Markovian jump param-
eter systems, in which both local subsystem uncertain per-
turbations and uncertain interconnections were described in
terms of integral quadratic constraints (IQCs). An underlying
assumption, required to implement the controllers proposed
in many available results including [9], [2], is that the global
operation mode of the large-scale system must be known
to every controller; we refer to such controllers as global
mode dependent controllers. In a global mode dependent
control design, the number of controllers for each subsystem
is equal to the number of operation modes of the entire
system. Also, the controllers have to change their operation
modes even if the subsystems they control do not change.
Also, to implement such a control algorithm, the system
operation modes need to be made known to all subsystems.
Such requirement is often impractical and costly.

To remove the dependency of the controllers on the
knowledge of the global operation mode, [10] has recently
developed a local mode dependent control technique where
the modes of the decentralized controllers only depend on the
modes of the subsystems they control. The results in [10] are
a sufficient condition and an algorithm for the design of local
mode dependent stabilizing controllers under the assumption
of the full state feedback.

This paper extends the results of [10] in several direc-
tions. Firstly, in this paper we address the design of output
feedback controllers via local mode dependent control. Our
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result leads to an algorithm for designing dynamic output
controllers of full order. Secondly, unlike [10] which focused
on the stabilization problem, in this paper, we consider a
guaranteed cost control problem that is similar to that in [2].
Our controller design method leads to a set of local mode
dependent controllers which are suboptimal with respect
to a given quadratic performance cost functional. Thirdly,
in [10], the system model was somewhat limited in that the
uncertainty outputs, which were employed in the definition
of admissible uncertainties used in that paper, did not allow
for input feed-through. This paper overcomes this limitation
and reintroduces the control input feed-through term in the
definition of the uncertainty outputs. This however leads to
additional technical difficulties, which render the techniques
used in [9], [2], [10] not directly applicable to the problem
under consideration in this paper. Hence, the control design
technique developed in this paper is different from those
developed in the previous work. In particular, a version of
the bounded real lemma [11] is adopted to tackle the control
input feed-through term, and the projection lemma [1] is used
in the derivation of the proposed controller design condition.

Notation: RT denotes the set of positive real numbers.
R™, R™*" and ST denote, respectively, the n-dimensional
Euclidean space, the set of m X n real matrices, and the set
of real symmetric positive definite matrices of compatible
dimensions. Given a matrix A € R™*™ with r £ rank(4) <
m, A+ € R™=")*m is an orthogonal complement of the
matrix A if A*A = 0 and rank(A+) = m — r. Note that
A+ exists if and only if » < m and is not unique. Also, we

A« 1 A [ A AT
have [} 4,] = |:A2 A ]

II. PROBLEM FORMULATION

Consider an uncertain Markovian jump large-scale system
consisting of N subsystems. The ¢th subsystem is given by

£i(t) = Al (6))aa(0) + Bi(na(t)ua(t)

. B (0)E(0) + Lalma())ri(t),

5 ) = B )at) + Glm)us(),
i(t) = Clm(t))s(6) + Dama(t))& (1),

where i € N' 2 {1,2,..., N} indicates that S; is the ith
subsystem, x;(t) € R™ is the system state of subsystem S;,
u;(t) € R™i is the control input, y;(t) € R is the measured
output which will be used for feedback, (;(t) € R% is the
uncertainty output, &;(t) € RP is the local uncertainty input,
r;(t) € R is the interconnection input, which describes
the effect of other subsystems S;, j # 4, on S; due to the
uncertain interconnections between subsystem S; and other
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subsystems S;, j # 4. The random process 7;(t) denotes the
operation mode of subsystem S;; it takes values in the finite
state space M; = {1,2,..., M;}. It is worth mentioning that
the process 7;(t) is, in general, not Markovian. The initial
condition of subsystem &; is given by z;o € R™ and n;9 €
M;.

The mechanism of mode changes for the large-scale
system is described by the random process 7(t). It depends
on (and also determines) the operation modes of the subsys-
tems; e.g., see [10]. It is assumed that the random process
n(t) is a stationary ergodic continuous-time Markov process
defined on a complete probability space (€2, F, Pr) and takes
values in M = {1,2,..., M} where max;en M; < M <
Hfil M;. The state transition rate matrix of 7(¢) is given
by Q = (g,,) € RM*M in which g, > 0 if v # u, and
Qup 2 — 251:1,1/;@ Quv-

The connection between the global operation mode 7)(t)
of the large-scale system and the local operation modes 7, (t)
of the subsystems can be expressed in terms of a bijective
function [10]. Let M, be a set of vectors describing feasible
simultaneous operation modes of the subsystems of the large-
scale system,; it is a subset of the set M7 X ---x My and has
M elements. Then there is a bijective function ¥ : M, —
M with v = ¥(vyq,...,vy) where v; € M;, v € M, and
the functions \I!i_1 M — M,; with v; = \I/i_l(v) € M, for
alli e N, v e M.

The uncertainties and interconnections in the large-scale
system (1) are described by

&it) = 5 (¢, Gi(1), mi(1)),
Ti(t) = (b;(tv gl(t)’ IR Ci—l(t)’ C’H‘l(t)? R CN(t)’n(t))'

Furthermore, these uncertainties are assumed to satisfy
IQCs [7], [9], [2], as described in the following definitions.

Definition 1: Given a set of matrices S; € ST, i € N. A
collection of uncertainty inputs &;(¢), ¢ € N, is an admissible
local uncertainty for the large-scale system if there exists a
sequence {t;},~, such that ¢, — oo, t; > 0, and

ty

B [ [IGO1 = l61?] de [ 20,m0 | = ~ohSiwn @
0
for all [ and for all i € N, where z = [z%,...,2%,]T and
1m0 = Y(mo,-..,nno). Here ¥(.) is the bijective function
mapping from M, to M. The set of admissible local
uncertainties is denoted by Z£.

Definition 2: Given a set of matrices S; € S*, i € .
The subsystems of the large-scale system are said to have
admissible interconnections to other subsystems if there
exists a sequence {#;},-, such that t; — oo, t; > 0, and

t; N
2 2
B / SO GOI | = 1@ dt | 0,0
o | \u=ta#i

> —xh Sz (3)

for all [ and for all ¢ € N. The set of admissible intercon-
nection uncertainties is denoted by =".

Without loss of generality, we assume that the same
sequence {¢;}7°, is employed in both definitions.
Consider a decentralized local mode dependent output
feedback controller of the form
tx,i(t) = Ag,i(0i(t)2ki(t) + Bri(mi(t))yi(t), @
ui(t) = Cki(ni(t))wk.i(t) + Dici(ni(t))ya(t),
where g () € R™ is the state of the controller for
subsystem S;. The controller’s initial state is set to zero.
Note that the controller’s initial operation mode is the same
as that of the system (1). The matrices A ;(v;), Bk i(vi),
Ck.i(v;), Dgi(vi), v; € M;, i € N, are the parameters
of the controller. It is worthwhile to emphasize that for
the controllers under consideration of the form (4), these
parameters are determined by the state of the local operation
mode process 7);(t) of the corresponding subsystem S;, while
the controllers proposed in [9], [2] were dependent on the
values of the global operation mode process 7)(t).
Definition 3: The closed-loop system corresponding to the
uncertain system (1)—-(3) with a controller of the form (4)
is said to be robustly stochastically stable if there exists a
constant ¢; € R™ such that z;(-) € L»[0,0), i € N, and
N 00 N
S ([l at oo ) <Y el
i=1 0 i=1
for any initial conditions xg, 179, any admissible local uncer-
tainty &;(t) and any admissible interconnection r;(t), i € N.
Associated with the large-scale system (1) is the cost
functional of the form

N 1S9
£ x; i\Mi\l))Ti
J—ZE</ [ (£)Qu (i (1)) (1)

+u] (t)Ri(mi(t)ui(t)] dt | mo,m0)  (5)

where Qi(Ui) € S+, Ri(’Ui) S S+, v, € M, 1 € N, are
given weighting matrices.

The objective of the paper is to design a dynamic output
feedback controller of the form (4) for the uncertain sys-
tem (1)—(3), such that the resulting closed-loop system is
robustly stochastically stable and the corresponding worst-
case value of the cost functional (5) subject to the constraints
(2)—(3) is upper bounded.

III. CONTROLLER DESIGN

This section presents the main results of the paper. Our
controller design technique is based on decentralized global
mode dependent control with uncertainties. The design
methodology involves augmenting the class of uncertainties
introduced in the previous section to include effects of mis-
match between the global system mode dependent controllers
and the local mode dependent controllers. In Section III-
A, we show how a local mode dependent controller can be
derived from a given global mode controller; the result is
a sufficient condition to ensure that such a derivation is
possible. The design of a suitable auxiliary global mode
dependent controller is described in Section III-B. Here we
present a sufficient condition for the existence of such an
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auxiliary output feedback controller. Then, in Section III-
C we propose a controller design technique based on the
auxiliary controller presented in Section III-B.

A. Design Methodology

As noted above, the jump processes 7;(t) governing the
modes of the local controllers (4) are, in general, non-
Markovian. In this section, we will study an auxiliary un-
certain large-scale system, whose subsystems are governed
by the global Markovian operation mode process 7(t), and
hence are easier to deal with.

Consider a class of uncertain large-scale systems consist-
ing of subsystems of the following form

Si : ~ - ~ 6
G0 = B)EW + G,
(1) = Cula(e)3(0) + Dila(e)t),
where Ai(p) = Ai(p)s Bi(p) ), E

Li(p) = Li(ps), Hi(p) = Hi(ui), Ci(p) = Ci(ps),
Di(n) = Di(pi), and p; = W; ' (n), p € M, i € N. The
uncertainty inputs &;(¢) and 7 (t) are described, respectively,
by the same functions as &;(t) and 7;(t) in (1). So &(t) € =¢
and 7;(t) € Z". The initial condition is given by ;o = x;o,
1€ N, and g = ¥(n0, - .-, 1n0). Note that system (6) and
system (1), in fact, have the same sample paths.

Associated with this uncertain system is the following cost

functional of the form

7238 ( [ e

i=1

+al (OR(n(®)a:(0)] dt | Fo,m0) (D

where Q; (1) = Qi(i), Ri(n) = Ri(ps), and p; = W7 (1)
forp e M,ieN.

We now consider the problem of guaranteed cost control of
the system (6) by means of an uncertain decentralized global
mode dependent output feedback controller of the form

Frci(t) = Ara(n(t)Z k(1) + Brea(n(t)) i)
+ &1 (t) + & (1),
;(t) = C,i(m(t)Zk,i(t) + Dic,i(n(t)) i (t)
+ €4 (t) + Eai (1)
The initial state of the controller is zero, and the initial
operation mode is the same as that of the system (6).

Note that controller dynamics are assumed to be subject to
controller uncertainties of the form

§1i(t) = dri(t, Bx,i(t),n(t), Eai(t) = doult, Ga(t), m(t)),
E3i(t) = bailt, T ,i(t),m(t)),  Eai(t) = dua(t, Gi(t),n(t)),

which satisfy the following IQCs.

Definition 4: Given (1;(p), Bai(11), B3i (1), Bai(p) € RT,
u € M, i e N. A collection of uncertainty inputs &1,(t),

ggi(t), égi(t), 54i(t), i € N, is an admissible uncertainty

®)

input for the dynamic controller in (8) if there exists a
sequence {t;},~, such that {; — oo, t; > 0 and

E (/Otl[ﬁ%i(n(t» O] ng(t)Hz} dt | joﬂ?o) >0,
o ([ (B o1 - [éo]) a1 m) 2o
o ([ oo o - [éo] ] wm) o

o ([ (B o1 - [éw]) a1 m) 2o
©))

for all [ and for all i € AV The set of the admissible controller
uncertainty inputs is denoted by Z.

We can assume that the same sequence {t;},-, is selected
as in Definitions 1, 2, and 4.

The following result gives a sufficient condition for when
the controller in (4) to stabilize the uncertain system (1) if
the controller (8) can stabilize the uncertain system (6).

Theorem 1: Suppose controller (8) stochastically sta-
bilizes the uncertain large-scale system (6) subject to
constraints (2)—(3), (9), and leads to the cost bound
SUP=¢ =r =K J < c for some ¢ € R*. If the controller
matrices in (4) are chosen so that

Agi(n) = Aci(pa) | < Bralp), (10)
Bie,i(p) = Brci(pa) || < Bai(i), (11)
Crei(p) = Crei(pa)|| < Bsi(p), (12)
‘ Dici(p) = Drc,ilpa) || < Baa(p), (13)

for all p € M, i € N, where p; = \I'i_l(u), then the
controller in (4) stochastically stabilizes the uncertain large-
scale system in (1) subject to constraints (2)—(3) and also

leads to the cost bound SUpze =r J <e.

B. Design of Global Mode Dependent Controllers

In this section, a sufficient condition is established for the
design of the uncertain guaranteed cost controller of the form
(8). This condition, together with Theorem 1, provides us a
basis for the design of a local mode dependent guaranteed
cost controller of the form (4). We first define the following

notation:
A= [ 8] - wagonr =[],
i) = | B0 £ 00 B Bif]
Q) 0
..O 0
. H;(p) 0
Ci(p) = 0 Bulwl],
Bai (1) Ci (1) 0
0 Balwl
_541'(/1“) z(/lf) 0 i

4256



0 000 0 0
0 000R () R (n)
) 0 000 Gi(n) Gi(p)
Di(u) = 0o 000 0 0 |,
Bai(p)Di() 000 0 0
0 000 0 0
[t Ditwy 000 0 0|
B =) ") =[al o)
[0 00000
00 -
0 RZ (p) _
0 Gi(w) Bi ()
Em=10 o |, [Vl Valw]=|R?
0 0 Gi(p)
0 0
0o 0 |

Qui(p) = NI Xi(w)N; AT (1) + Ai ()N X ()N
+ q/tuNiTXi(H)Nm
Q2 = —diag(ri 1, 0,1, 71,1, 70;1, m3;1, T4 1),
Qs = —diag(I, I, 71, 711, Toi I, T3 L, Tai ),
Qui(p) = — diag(X;(1),. .., Xi(p — 1),
Xi(p+1),..., X;(M)),
Qsi(p) = AT (W)NT P()N; + NPy (1) N; Ai (1)

M
+ 3 qu NI Pi(v)N;,
v=1
Pos) = [VBeaNe Xelan) W (u)
VT NEXi(w) - e NI Xi(w) ]
[ V13 (1) [0]0 Vai(p) 00 0 0]0]
0 110 0 0000]|0
0 07 0 000O0|0
Toi(1t) = 0 0(0 0 I1000/|0
2i\{) = 0 0l0 0 0700/|0]’
0 00 0 00170|0
0 0[0 0 000T]|0
| 0 00 0 OOOOI_
7 Agei(1) Bm(u)}
K1 = ~0 e ,
)=o) Dicalr)

=1
i "Qj’l(l(gL) * * *
B; (1) N; Q2 * *
Ol = e X (N Dilw) Qs+ |
L Thw) 0 0 Qulw)
[ Qsi(p) ok
831(,“): BzT(A:u)-Pl(N’)Nz AQ21 * ,
L 07 (U)Ni Dz ,u) Q3z

i O * *

() = | B (1) Pi(p) in x| (14)
L i (1) Di(p) Q3
[Pi(1)B, (1)

Wyi(p) = 0 ; (15)
L E;(n)

W,i(p) = [Cy(1) Dy(p) 0] (16)

Theorem 2: Given (1;(pt), Bai(p), B3i(1), Bai(p) € RT.
Suppose there exist matrices P;(u) € ST, X;(n) € ST,
scalars 7, 0i, Tiis T2is T3is Tais Tis Tlis T2is 73is Tai € RT,
pw € M, i € N, satisfying, for all p € M, i € N, the
coupled LMIs

Tai(1)O2i (1)T'5; (1) < 0, (17)

cr 1) - [ C'T(,u) + ’
[DZT(/J)] 01 ©si(n) [DZT(#)] <0, (18)
0 I 0 I

>§2n, (19)
T15 1
1 = D <1, 20

) <1, @D

rank h _I_D <1.(22)
Consider the matrix inequality

D () + Wi () K (1) U (1) + UL () KT ()W (1)
<0, (23)

in which the matrices ®;(u), ¥y (p), V(@) are obtained
by substituting the solution of (17)—(22) to (14)—(16). Then
an output feedback controller of form (8) can be obtained
by solving the coupled LMlIs in (23) for K;(x). In addition,
with this controller, the corresponding closed-loop value of
the cost functional (7) satisfies

n

wp J< szo [N P;(ni0)N; + 7:5; +6;S;| %0

=¢,5r 5K

)

(24)

Remark 1: The introduction of 7;, 0;, 715, To;, T3; and T4;

allows us to apply the following optimization procedure to
minimize the upper bound of the cost functional (7):

N
. NT Pi(ni0)N;
inf § :x (ni0)
Py(p), X (1),73,05, 716,72, 4
T34,TdisTisT1isT2i5T3i,Tdis
subject to (17)—(22)

4755+ 0:5 }“ (25)

C. The Main Result: Design of Local Mode Dependent
Controllers

In this section, we select the dynamic local mode depen-
dent controller (4) as the expectation of a controller (8)
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conditioned on the subsystem operation modes as time
approaches infinity; see [10] for details. That is,

Ak i(v;) B i(v;)
Ck.i(vi) Dk i(v;)
S { K (1) Tooulli (11, vi) }
L =K 26)
e { ool vi)} (

for all v; € M;, i € N, where Toop 18 the p-th component
of vector 7o, = e(Q+E)7!, e = [1 1 .- 1] e RIxXM
E = [e7el - eT]" € RM*M and T(u,v;) = 1 if
vi = U (), T;(1,v;) = 0 otherwise. We also have

Kz('Uz) =

>

Ai(p) £ Ki(p) — Ki(pa)
S L0, ) o, [ Ki() = Ki(0)]}
- Sl L, i)}

27)

where 1; = W;'(u). Note that A;(u) is a linear matrix
function of K;(y), u € M.

A computational method for the design of the guaranteed
cost controller (4) is presented in the following result, which
is based upon Theorem 1, Theorem 2 and the selection of
the controller parameters in (26). Let

I, xn, 1. «n.
N ;= T XNyg , N ;= Mn; XNy ,
! |:0m1 ><n,i:| 2 |:Ot,i Xng :|
O, xt, 0, xm,
Ni: n; Xt; , Nz: Mg XMy .
3 |:Iti><tri:| 4 |:Im7;><’"b7',:|

Theorem 3: Given a set of [1;(u), B2i(p), Bzi(w),
Bai(n) € RT. Suppose a set of solutions P;(u) € ST,
Xi(p) € ST, 7, 05, Tiis Tois T3ir Tais Tis Tiis T2is T3is
T4 €ERT, p € M, i € N is found for (17)—(22).

If there exist matrices K ;) such that the following LMIs

and the LMIs in (23) hold for all 4 € M, i € N, where
A;(p) is the linear function of K;(u) defined in (27), then
the local mode dependent controller of the form (4) with the
parameters defined in (26) robustly stabilizes the uncertain
system (1) subject to the constraints (2)—(3) and leads to the
cost bound

N
sup J < Zl‘% |:NZTP1‘(’I72*0)NZ' +Ti§i +91§1 Ti0. (32)

E¢,E" pt

IV. AN ILLUSTRATIVE EXAMPLE

In this section, we present a numerical example to illus-
trate the developed theory. The uncertain large-scale system
in the example has 3 subsystems, and each subsystem can
operate in 2 different modes. The system data for the
system (1) are as follows.

A1) = (1)5 85} Bi(1) = (1)] .Cy(1) = [06 0]
A4i2) = -0%1 —8.5- Bu2) = -0%1] C1(2) = [1 0],
A5(1) = :_8'6 8:2: Ba(1) = ﬂ LCa(1) = [0 1],
A= | 095: B = %] )= o 1],
A= | L O] s = % e =,
A4(2) = i‘o‘_)f _8?2} By = B Gy(2)=[10],
Ei(1) = 0%1] Li(1) = [O‘gl} JHi(1) = [0.1 0],
Ei(2) = 081] Li(2) = [O.%J Hi(2) = [0 0],

and G;(v;) = 0.1, D;(v;) = 0.1 for v; = 1,2, ¢ =1,2,3.
The weighting matrices in the cost functional are given by

Qi(vy) = {0.001 0

0 0.001
The initial condition of the system is assumed to be

) 3 1
1o = |:_5:| ) €T20 = |:_3:| ) €T30 = |:_1:| )

710 = 720 = N30 = 1.

} . Ri(v;) = 0.01.

The initial state condition of the controller is set to zero.
In this example, we assume that subsystems Sy and
S3 switch from one mode to another synchronously, and
therefore they are governed by a common switching process.
However, subsystem S; has its own operation regime. Ac-
cording to this, the operating pattern set of the subsystems is
{(1,1,1),(1,2,2),(2,1,1),(2,2,2)}. That is, the large-scale
system has 4 operation modes in total. The mode transition
rate matrix of the Markov process 7(¢) is assumed to be

-2 05 01 14
0.2 -05 0.1 0.2
04 08 —-1.3 0.1
0.1 03 0.2 —-0.6

Q=

Note that despite subsystems Sz and Ss switch syn-
chronously, they cannot be aggregated into a larger sub-
system, since they do not share their measured outputs.
Furthermore, augmenting will create an additional problem
in that it will be necessary to ensure the decentralized
structure of the respective controllers.

The software we use are the Matlab LMIRank toolbox [5]
with the YALMIP interface [3] and the underlying SeDuMi
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solver [8]. Firstly, we treated the optimization problem in
(25) as a additional constraint

N
Sl [N Pilmo)Ne 4 738 + 6:5: 710 < .
=1

Secondly, let v = 60 and Gj;(n) = 1 for j = 1,...,4,
1 =1,...,3, p = 1,...,4. Thirdly, we solved (17)—(22)
and the above additional constraint. Fourthly, we solved (23)
and (28)—(31). Finally, we obtained a local mode dependent
controller using (26). Surprisingly, the obtained controller
had very small values of By ;(v;) and Ck ;(v;), which
indicates that these controllers can be approximated by static
output controllers u;(t) = Dg ;(n:(t))y:(t). Hence we only
provide the values of the static gains Dy ;(v;):

Dr(1) = —6.9814,  Dg(2) = —3.7084,
Dgo(1) = —6.4037,  Dg2(2) = —3.9084,
Dk 3(1) = —3.2025,  Dg3(2) = —1.7732.

We now present some simulations to illustrate properties
of the resulting local mode dependent static output feedback
controllers. In our simulations, the admissible uncertainties
were chosen to have the form, for i =1, 2, 3,

3
rit)=— > G
j=1,5#i

The reason for this particular uncertainty choice is as fol-
lows. With these particular uncertainties and the controller
designed using our approach, the stability properties of the
open-loop and the closed-loop large-scale systems are easy
to verify by substituting the uncertainties into the system
and forming a corresponding Markovian jump linear system.
It follows that the open-loop system with u;(t) = 0 was
not stochastically stable while the closed-loop system was
found to be stochastically stable; this confirms the result of
Theorem 3.

For a comparison, the algorithm given in [2] was used to
design a optimal worst-case global mode dependent output
feedback controller. Firstly, the system (1) with the cost
functional (5) was regarded as a special class of the system
(6) with the cost functional (7), which were studied in [2].
Then following the design procedure in [2], it was found
that a optimal global mode dependent controller could be
designed which yields a upper bound of 3.4 for the cost
functional (7). Simulations showed that in practice our local
mode dependent controller may have better transient perfor-
mance as shown in Figure 1 at least for some uncertainties,
although it is not guaranteed to hold for all uncertainties.
After calculating the sample of the cost functional along the
system trajectory over the first 15 seconds, it was found that
for our controller the sample cost was equal to 0.9814, while
the optimal controller based on the results of [2] produced a
sample cost of 0.9819.

&i(t) = Gi(1),

V. CONCLUSIONS

This paper has studied the decentralized output feedback
guaranteed cost control problem for a class of uncertain

Markovian jump large-scale systems. The controllers are
entirely decentralized with respect to the subsystems. They
use local system states and local operation modes of the
subsystems to produce the local control inputs. A sufficient
condition in terms of rank constrained LMIs has been de-
veloped to construct such controllers. Also, the developed
theory has been illustrated by a numerical example and
simulations.
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