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Decentralized Reduced Order Observer Design for Large-Scale
Plants with Unknown Inputs

Bijan Moaveni, Mina Gholami

Abstract: In this paper,.we propose a new method to design a decentralized reduced order
observer for large scale plants with unknown inputs. In this approach, large scale plant is
decomposed into several subsystems with interconnected terms, then interconnected terms will be
eliminated by using the appropriate transformations in new form of dynamical equation of each
subsystem. Based on this method, states estimation doesn’t require exchanging information between
the subsystems. Here, if plant satisfies the existence condition for designing stable observer with
unknown input (UIO), we use estimation error dynamic and negative definite to provide the
observer convergence. Finally, effectiveness of the method is shown by using a numerical example
and corresponding simulation.

Key words: Large Scale Plant, Decentralized Observer, Reduce Order Observer, Unknown
Input Observer.

ez 5 pedige 5 OT Vs 8 Gl Coeal Bl sl ooy dodo —
sl s G IS Gl (V] G oty J ST ki o)

St Jod ) hlitne (gt 53 1) 55 plde (Slap
s ST & Il (gla e S e Sl R 53 s

s B 5 JE s e Slaptan 5 omie glatn T (S S

la o &S Sl S s opl FF] Cl JL Sl gla e
Slapt 53 P03 PP el S o sl e 5 s Sl St 3 S e b S 0 pgie [V] 3L 015

o sb e k| i o813~ 01l 535 1) 5 J S Oledige ezl o =S e Sle 03 1O Isk g8 sl


www.SID.ir

el 63905 5z 5388 55 ke (Sla s (5l S eme b Bl 2l 50 Sass b VA

N Los e (Fslas O3

o503 b S5 e (Saalys s & o (slib dslee
ol (V) S50 4 el
X(t) = AX(t) + Bu(t) + Dv(t)
y=Cx(t)

M)

Syl cuy YGRp B verY LueRm xeR" &
Cpmen AL e s s el G5 e 9358 I
() e s nlin sl gols 5 b C.D,B A sla s jle
e 25 5 (Sl e 4 & il ot 5 N ol
25 Sl bl bl s ne L3505 sl 3 &S5 plde
b g G lodliS glos i U/ ll,d & 50 o el

DF] Bl s 0T € Ol g5 oo o gutlon s 6,5,

A1 - AN By 0
A= , B=
ANl ANN 0 By
G Dy
C- D=
Cy 0 Dy

ST K 5 3505 L Sl 43 53 5 S R 8815 55
Slwlos Sslo gl 3,8 0 S5 Il sla ke 5L slaws b
3 dpene s glapmes oo s oS U8 5 Sas, 2k
&3 :Qlwd\ﬂt{.:ﬁ@ oslazul ) Sl L;lAs,.:....:...: 4 oS
P33 3 Sl 5 N S Slap 3 b et 5 (53l
S Y Ll b ol B 5l ealinel b e €355 (o5 4 25 (R 25
258> 3 R 5 A Gl 335 o T G sl o
b e Sl bl el 45 (6 8855 (opmal 63555
3k sy oS e o ke o e T DT 5 5 S sl
:L‘u_\(.:..w_.nq)'qdLg\j.c,.wl‘_g):.w‘).alfq)dblaﬁ)a;ﬁjl.\il.;
Kj (1) 3505 el NS SE5m 53 4 015 (o ) DI Sla ke cps
25 N=Lodle e i, XiR(t)}r\i e 25 Sl e s
uu6@d;t,..,ﬁ,,&_ul‘x,;@a;,u;)muuﬂsgw

Slap s 3y obiledly lagtim 15 Il iite sl g cpll ot 5

sl e J I
5O || A Ar Xi ®
RO | Axi Are x.R(t) "
_ Y
B 0 u (t) 0 vi(t)
"o BF u.R(t) o 5? vR )
R S, A0
y=[Ci CiR[xﬁ (t)} )

i (303l 5 s OSGl l (gla e ples (5,8 o510 ¢ a8l
Kl 5 Canl U 31 423 ol ) Sy b oplnl
S Wl o oge b 55 OT Sl ol ol Bl s Sl 55 0 Sloss
b a3l ds o 53 S jate b Sass sl 5 b Al
S o) o rmdige 5 Cpilioes 1 [O] sl algo gilibes glo 2l
25 (Sl e ot gl S e b sl S sy b s ¢
bl SN T[F] asl oo 55 olde Sla gt J 287 55 Laginr
Sl Glaprs 52 53 & el a8 jen 2 e Ss, S
fl_y_\‘af.\s;;@u.b-uwﬁj S 5143;4{‘@“,
rle DBl sl 4 5L pde 5 Slawlms 53 (S3le e 35
DIV-AT 5L oo bt 15

Flo Jos 53 b, 65 (b 03 S ey J6 eSS
2 Plazel 5 5 ez )Gl Glagagys sl (Cal Coanl
6l Koy 6,85 Gl Sl ol el ool ol Slaptn
Sl gla e s g 535,55 ole Sledbl 1 48) Jglkee
51 enlial 10 5 ga bl 5 alge g i b 1) (A8 a ool
e $ s Sl 5305 3l 53 el 63555 b s Sass
S S5 4 oY s g AN ] ol w8 815 Ol
Gl ol 5 eskizal (el (63555 b sla Ku gy odas (slas I8
DIV ] l S 20 e sla S5y (1 bss b S g 5l s
ool 53505 b S e b Sasy (b slp esle Shss [Y] 5
(ommal (63555 e Sl 25 5 (Solyd s o5 Sl e w4 5 L
—(aj?ui})&Ll);.\:,..n\a.,\..b;%adbfjbilfi‘g\}jdoy);
S 53 el (63555 Do 4 S ok g6 S 4 515 sl
3303 F sslen sla ot S eslital b e Niph o 43,5
S e 53 50 o 5l Sl gla ke 51 @l 3 1y el
V5] 55 558 oo )b bl jlares cpl sl glasl J2alS 45
Lils ol 5 oy e gt (Solus Jisle 4 ey L
Sy cokd o3 )G gla bts 5 @5l (6,8 S eslial b 55,
AR e Sass b 5 (8] 00 el eds (b S e 2
(LMI) b s jle slacssbusl 51 oslimal L 8 aze i aily
LM lestinat U o gy (b 55 [WV-14] 55 .ol o slgiiy
el 3 8D g0 S e b J S g

s b a Al ol s
sml 03 et S Bs) 4 Cad O Cuje & Sl el
Ly 03 il Sy b 53 esle pw b Ly, 5 SYslee
sshie & LMI 5 Gl o5l Jbas 51 esslgitn Sy b
o oslial Soys) (b s cpeid sl Salys (glul U

asl wAlfuJ»;JprJg.;}) s

o &3 00k T -

Journal of Control, Vol. 6, No 2, Summer 2012

AN Dl o o5l F o (=S ales


www.SID.ir

va el 53553 s 3 33 5 )3 ke Sla gt (515 S eme b Bl 2l ai e Sas) b

N Lor e (Fslas O3

ST <L p>n—n; ;‘J‘”};“T slul 4 a5l
J‘JN&LA&}J S 6\,3 CJY ‘]a}& x)'l‘f'l"" RGO .,\.a\‘?-
Sl e sl 3l i odd (S oIl Gl s 5 sl &S Sl

Sl (R 25 A3 P NGRS

25 s Rasy b 53 Sl 0 a3l sl 55 [NY] o
ol ol ALM
S =[ullC) C1 or

Js ol s bbb e G e 4B sl e Sne Gt «
:@13(..:&\}5-&5.&@

Xi = AiXi () +Bjui ) + Dy (1) +Gjy

\F)
Yi =Gixi ()
S1asle O0F) 53 0dd 03 5,5 (gla s Sle
A -silAs: _[Aill Ailz}
A1 A22
_s-15 | Bi1
Bi=Si Bi={ . }
i2
CI :CiXSi:O Ip| ] (\0)
b _s-15 { Dil}
=i Dy,
A=
G;=51G;
(my—py)xpy p(n—p;) (m=pp)x(nj—p;)
lAilZERI 1 I,Ai21€RI [] A]]_]_ERI 1 (] 6
pg B RN ()< )
¢ DR Pz <R BpeR ! Bgz R
n:x
. XN . 1"l n: —p: )xc:
e, ERP,M)G, eR , ileR(I P )xG;

23 A Sly Al Al i Koy (S -T

W
@l als as e Koy $alys (OF) i Cusy pteem 25 Sl

Bph K g5 o 4 =P a5 e el 6355 L
z; (t)=N;z; (t)+J;u; O+Ly; O+Loy() (\-\$)

Ll OV D50 & ol s 3553 (el Sl (popan

& (=2 O-Rx O %
i e g (Mi —Pj)><m; Nj e (M P XM —p;) <
R e RPN (TR g (PR

22500 (g 531

i = Ai% (0 + ARK (1) + Biui () + Dv; 1) (F)

3() = Ci% () + CiRA (1) ®

- Ve rP 5 viequ ,uieRmi Fa R X eR" <

bl o 5 o b (516 lap 5 o Ooda el sl
2 WL.A CJ:O “ Lfl'l Cwd 6\,» el ;‘..ALA gé’.'."\"; J‘ oslatw!
25 Jes Ol (o 25 S50 pReee

2303 B3 Glaptems 5 I I Ol gl (F) 4 g L
BINAIIBY 4:.\.)5 Jhesl S s YiR(t) 03 Al S (e
oslazul (F) s Wt 5 JHI 51055 0 5 Slp 2 o sle
el ol

Ti =IG¥. Q] *

a5y @hls qR S Sope 55 Ak QR Px(p—(n-1j)) &
B35 033k 015 o Q=nUI(GR)T) Clowst b sl S Lol

. @ . -1 . . ..
(55 03 p5ep w05 o b T Galpls eose e ) T,

Tt {T" } W)
Tir
Sl TR e R(p*(n*ni)xp}.rii c R(nfni)xp <
S s S
T [~ CR T.0
Ti_lTi =1 :{ 1 :|[CiR Qi]: TII(iR T;iQ;
TiR TrG™ TirQ) N

o

WALl g 254l 0) s A) e s L

Ti ¥ =TiCi% @) + %7 (0) =

Q)
K0 =Ti YO - TiCi%i (©)
TirY(®) =TirCiX; (1) O
ol s 5 6l 5 Sl glab dalan 4 (F) 55 (4) Sl eslizal |

T8k Cws Ol g e

X; :/3, % (t) + Biuj (t) + Dyv; (t) + Giy an
=Ci%(t)
QT BE iy
A=A ~ARTiiCi
Gi=ARTii v
Ci=TirC;

Journal of Control, Vol. 6, No 2, Summer 2012

AN Dl o o5l F o (=S ales


www.SID.ir

el (53558 53 5388 55y pln bt 1 S jene b Bl 28 a5 e Sy b A

N Los e (Fslas O3

ol el Guo O-Y0) oy 53 Sl 03Y Ry e le o

Syt a5 5 55 e 4 Ry e e izl e
Ri =[Rip Ripl (&)

aaly 1 .l Rjo € R(ni_pi)xpi ,Rj € R(ni_pi)x(ni_pi) "y
D303 e 53k 5 Sose 4 015 1, (-
NiRi —RiA =-LjpCi —

A1r Ar
Ni[Re Ri2]-[Ru R =130 1,
o Rol b Rel 2 M2l )
=[NiRy NiR;;]
~[RiuA11+Ri2A21 RitArz +RizAz)
=0 -Ly)

P el (Y9) 4 a5
NiRi1 — RitA11 —Ri2A21=0—
Ni = (RiuAp1 + RioAo) Rt
Liz = RiaA12 +Ri2Aiz2 —NiRi2 (¥A)

Sl e s gl u;_\)ius Sy 3\5”‘5\! Jaffujip S )

(Yv)

53 0T 5 eslizal jsliie 4 dib o Nj o 5l 035 Cpre e oIl
ol onls a5 0T (gly (Y) &oyg 4y S 5LU dolae >1 b 0T 5
|

N'P+PN, <0 = if N,<0 (Y8

Gl L b est, B >0 oy o oKT W Nj <0 5
e bl sl )il Cte e e Sl B LALGLS O 50U

Feaol> (YA) sl 1o sad oy 1 NG g (G nn e b e

((RaAur+Ri2Az)R: ™) R
+R((RiAaa+ RizAen)Ri ) <0

(RaAuRa D' R +R (RyAuRy ™)

+(RioAziRa )" R+ R (RipAgaRy ) <0

S R R

(RiAuRn )" B +P (RyAuRs ) =y
(RizA2Ri )T B + R (Ri2AziRy ) =y

(¥+)

(*Y)

s slcde Oly o (7)) 5 Sl olul Lo syl 5, ¢l
S Sl o (A1) s 25 2 GG (25 4 3500 (g
S0y B >0 ams 53 sl o e e o)lsen (Rig

.J)}T Sy p) ;}fl{l:] PIEYPSS

(RuAwRe 'R +R(RyAuiRy ) = <0 (")

I Ej eRniXpi Fi eRniX(ni_pi) , Bj2 eRpixmi
COF) Lalsy 51 oslizal U ot Salys 1 sl o Gj e R
Sl ke (W) 5 (19)

& (t) = 2; (t) — R () = Njz; (t) + Jju; (t) + Ligy; (V)
+Ligy(® - RiAixi (1) O

—RiBiui(t) -RiDv; (1) -RiGjy =0

R R S P N L Y

& (1) = Nigi ) + (NiRi —Ri A + LinGi)xi (1)
+(Ji —RiB)ui ) +(Li —RiG)y —RiDyv; (t) =0
SVslae ool 23Y o L 4y s e o S 5k 4 Jl

w?l{a}‘jﬁ:\:u‘s\)bNi&fmj\AW}o:ﬁ)\}j{("‘>

(\a)

B e

NiRi=RiA="1Ci O-¥+)
R.B;=J; (Y-y+)
RGi=L;y (¥-v+)
R.D:=0 (F-¥+)

i
s oyl ol G 8 X Sl gl e s 5l 503 (Gm
03 503 e 35k 2 o a1y Ll o it ees llst Ol o0 oo
Bl E ie gl
)A(i(t)_xi(t):Fizi(t)_EiYi(t)_Xi(t):
Fz(t)-ECxH) -x 1) +FRx ) -FRx )= v
F@®-Rx®)+(FR-FR-1,)x(t)=0

Y ddaly (oiles O o shie 4 cj(0) = Zi() — RiXj() « o5 L
i e 4 6 03 gal o ) Ll ke sls s o L
Fei(t) +(FR —EGi —1n, )x(t) =0

R.
—FR -ECi Iy, =0>[R E{ (':}Ini
|

Xj aeds 53 odd 03 )lg;. Sl Ol o (V) 4 a5 L
O3 Larde bos 4 Jy gosle Slules by Salu 4 1, (Y-19)

1l 03Y s Dol 35T Sk Ry s jile
-1
R.
i
[F & ]{—CJ (")

R:
(F=¥) daly 4 5 LRy e ol s (55w 51 L (o0
:;"l)"

RiD; = 0= R; = null(D,) (YF)

Journal of Control, Vol. 6, No 2, Summer 2012

AN Dl o o5l F o (=S ales


www.SID.ir

M el 53553 s 3 33 5 )3 ke Sla gt (515 S eme b Bl 2l ai e Sas) b

N Lor e (Fslas O3

w8 L 55 (Y4) Oo bl doles clbas (bl oS 5l —A
ST (-D)(Di2)A21 <0 & yse 55 el ok
S OGl s es gm Ee l Nj
Ni «) &)l3n S 53 «(-Djp)(Dj2)Ai1 = 0
T sl ey e

il b Ry et b Njgolul Sose s -8
gl oo demlous (YA) 53 Ljg 5 (%=¥0) 55 Ljp 5 (Y=Y

03 el s 5 Sl e e Oy (o (YF) Slaslizal L )
3 305 duloes 5 (Y=19)

Gl dud ol -F

i%ﬁfﬂjﬁiﬂbxjc‘wﬁ\*e‘ e

161 0 0 096 -058 06
0 -130 0 -096 -058 101
. 0 0 -242 28 088 165 |
X(t) = X(t)
205 -091 218 140 0 0
017 024 -114 0 -19 0
01 -024 008 0 0 -220
10 00
00 10
10 00
+ 0 1u(t)+ 0 1v(t)
01 01
00 00
100010
~l11000 1|
YO=19 1010 of®
001101

S A 03y JlST s e 6 d Cagy s oML 4 A L
L gilan 55 5550 comali 58,5 b Sy b 05l D ey e
ol e I3 8 53 35l 5 gmm 5 VY i 55 (3l o5 S
S ite o ol o 15 2 oS 003 g0 el e 5 93 4115
G sl ) 5 R 25 2 Gl Cosy s b i
oLl Y 4o 5l adl 28l a0 Sags O e 25 2 1
3ok 03] et S 345 b VU 55 es w151 02, S
4 ool 63505 B 50 b gt 25 Sl e sl
=S G ISP P - SEPIR TP PO Q-SSP PR T WS
b i s @olgiie i) awlie skias OliS F Y ol S
okt plwl Glasile b 4 4y bl [YY] S50 Ko,

20 Y g bt | 8 ol s Siisd Suss

LU b 515 sk 4 il e el Rjp codle 71T )
e (P aars bgmls o o LMy m il Sodle ;S

INT 3,8 hissty 5 daly 0l
RiiDjg +Riz2Djp =0—

. . (re)
Ri2 = (-RixDi)(Di2) + ki (I p, —Di2Di2)

ny = ((-RuDi)(D5) AR )T R
+R ((-RyDyp)(Di2) AziRy ™) <0

(¥F)

+ .
s b i =EDi)D2)Ar e L (YF) 15, ¢y
) A S Lz )
i e dad b i e (=Dj)(Dj2) A 21 o sl ST s g
i e el 53 g semme (Gole 4 00 g )13 (F4) daly sl
+ = . .

«(Di)(Bi2) Ajgr sl SIS (oo (i (e o2 s
b e i Sl Loy polie Jald) Cue ams dai b e ne
e e o b M (Y0 Ay )13 s 5o 5 L (i
j_bu.A JAL: )\:J: G-Uhl;sa )\JSJ.: ol ;b ;ﬁ}al{_‘.:‘ AJL&A} obﬁ
R | Ja.ij:Lﬁ A aj.‘:‘)

< (¥0)
a’“m‘

‘Gﬂi

>l el -1 -
R O (ot i 53 os 6yl S¥olas 5 Il bl

gl (e 5 0my S bl y Sass (b L,

Sl b a2k Suy 5 GOIY s )
Bl s a5y lyls L D Oeomen (1) 53 odd # e
sl

b dbaly 4 Oy 5 (1) (e D Gl e Gy s Y
'("i(":'”:'“f-} sl @) 5(F)

5 e eds (6,8 ojll Gl s F dldw S Sose s -V
5 8) s le 3l eslizal b cddly Jo 15 Sl (sla e slaas
oy bl B s 25 0 6 (V) dbae 4 0T e S

oy () b Sl eslizel b Slaslos 03505 o3l slite 4 —F
338 o Jol e 15 a1 (VF)

Cuss s SoML 4 e L O Wl el ase Say, 0
sh b S b s (V) g d

by OVYslas o 5 (W) ps et o (i a4 b -7
okd aseia (F=Y) 5 (V-Y0) Lalgy 55 a5 0T 0ds Lo &
5d g dsloes (YF) b Ry «(F-Y0) 5.8 L 15 bl

255 r los (V) GL N s 5l g Y

Journal of Control, Vol. 6, No 2, Summer 2012

AN Dl o o5l F o (=S ales


www.SID.ir

el 63905 5z 5388 55 ke (Sla s (5l S eme b Bl 2l 50 Sass b AY

N Los e (Fslas O3

%2(0) :[0 1 3]T Sl lad dslae 4 oL s (ol eslazal JB s 5l s fus

X, (0) = Inv(S,) x X9 (0) = [25774 1.4226 —1.1547] S5k gl e 5 o sllae

010 0
o _ ' o R 0 0 1 05774
sl asly u:"hlf 45 ngiﬁ) Aslas ol Cj]“‘ g0 Sheslazal L L= [Cl Ql] = 1 0 0 05774
Sl Sobe ps 5 sl slapiacw 25 1.0 1 05774
0.8165 -0.4082 0.2887
, ~1.6463 -3.1833 0.8584 , S;-|-01266 05633 05774
1O=| 04892 -16678 A" | 11239 1V 05633 0.7184 -—0.2887
0.2980
+ y1(t)
0.3349 . : . o
Cowd Jgl s 55 S 5 Aalee 445 5 §7F ST, Sl eolizal b
L0275 20792 24233 -03M1] N .
_05178 04763 —0863 03867 | 3L el
(29207 08  -0.2096
, 02010 1.2798 0 % =| -151 —0.5828-=0.0727 |x(t) +
t) = t t
22 [—1.5168 —2.8460}2()++[0}u2() | 29345 02735 048
0.1279 [1.3798 —0.1266
+ y2(t)
~0.1024 +| 03101 |uy (t)+| 0.5633. {u (t) +
-0.9466 -0.1735 0.7732 -2.0241 ® L 0 1.1547
06818 00412 -06405 11919 |” [ 00956 1.4225 -18366 —0.4142

+| 05422 11521 -1.6633 -05113|y

@ By sm Spten 5 aBl el ai e sls Suss sl kil 2 | 15127 ~1.4241 06947 —0.7294

.W\aﬁdﬁfﬁjéﬁj@)y

yi=[0 0 1ha(®
70 = f
2(0)=[0 1J RO N 3 BER S TUSTW RN PSS PR P S
’ T T x1(0) =L 1 2f
2} -
i ] x,(0) = inv(S,) x % (0) = [2.0696 0.4652 —1.7321]"
° ] DAL 093 0 25 ) dralne BB (e Lo gl Lo
1T .
A — : 1 00 05774
A 1 11 0 -05774
L\ i To =
4 \ / 0 1 0 05774
spo 1 001 0
A 5 4 o 8 0 12 1 16 18 20

time(s)

0.5774 —-0.5774 0.5774
S, =|0.2113 0.7887 0.5774
0.7887 0.2113 -0.5774

¥ s e Sl et 5 Sl (sl it ioled = )

] 23541 -2.1617 1.2366
] %y =| 16084 —-0.4026 —1.0634 |xo(t)+
] 03641 -19692 0.9

x11(t) and x11hat(t)

[0.7887 0.7887
4 0.2113 fup (t) +{ 0.2113 vo (t) +
1 | 1.1547 1.1547
] (10869 02115 -0.8754 1.0808
] ~0.9069 —0.1215 07854 —2.1408|y
° 2 4+ & 8 W@ W . B N | 08987 03252 —05735 0.5543

Lo 5 OT (e ol pod 4 sl s 5 S e gl iulai -

oo g5 LY a0 5l S, 90 0 1xy()

S Sl Dsle o ot 5 sl adsl Ll

Journal of Control, Vol. 6, No 2, Summer 2012 AFAY liasls oY oyl o o o 287 aloea


www.SID.ir

AY

el 53553 s 3 33 5 )3 ke Sla gt (515 S eme b Bl 2l ai e Sas) b

N Lor e (Fslas O3

X11(t)

time(s)

@olgtig o) 3l ealimal b sl e o5 Ll jie sl Lo —

K isd Susss

x12(t)

% : e e : : : : : :
0 1 2 3 4 5 6 7 8 9 10
time(s)

solgiiy B i eoliial b dl ot 5 Sl e e s Sholei — o

Frisd Sass

I3 e 25 8\ S i Suss b ool S sy amplia =t IS
dbc&ldba“bﬁ)m%}?A{M—Ja#)&.gb)ﬁjb)
Ry Jau s o 033 padd Sl 5 S3lgiiey Sy Lo 5 ok 03] e

(1]

(2]

(3]

(4]

(5]

(Wl o 5 5

rezle
Y. Zhu and P. R. Pagilla, “decentralized output
feedback control ~of a class of large-scale
interconnected ' systems,” IMA. Journal of
Mathematical Control and Information, vol. 24, pp.
57-69, 2007.
M. Saif and Y. Guan, “Decentralized state
estimation in large-scale interconnected dynamical
systems,” IEEE Automatica, Vol. 28, No. 1, pp. 215-
219, 1992.
J. T. Spooner and K. M. Passino, “Decentralized
adaptive control of nonlinear systems using radial
basis neural networks,” IEEE Trans. Autom. Control,
vol. 44, No. 11, pp. 2050-2057, 1999.
S. N. Huang, K. K. Tan and T. H. Lee, “A
decentralized control of interconnected systems
using neural networks,” IEEE Trans. Neural Netw,
Vol. 13, No. 6, pp. 1554-1557, 2002.
K. Kalsi and J. Lian and S. H. Zak, “Decentralized
control using reduced-order unknown input
observers,” IEEE Conference on Decision and
Control, 2008.

o

&

x12(t) and x12hat(t)
N

A

6 r r r r r r r r r

0 2 4 6 8 10 12 14 16 18 20,

time(s)

uTg}?"JJ!&A"‘J}‘Mﬂ)dl’ﬁMWJD&L“_C

I3l o 3 St conoli (62555 b 55 aze b Sapy =) JS
(LIl e puaded tabai- Lot Sl e 1y 95 L)

r r r r r

time(s)

10 12 14 16 18 20

“4,:5]& )‘ (ﬁ)) r.........u" " J'.’.). I ‘SLA r...a.A___'“ u::.‘:‘L«J*gJ.“

5] T T T T T T T T T

&
T
L

IS

[N)

x21(t) and x21hat(t)
w

time(s)

oo
1 -
0 r r r r r r r r r

0 2 4 6 8 10 12 14 16 18 20

Lo 5 OT (aded ol o 4 £33 s 5 o e o) o led =

()

e U255 LY 4 el S,

2 3 3 T T 3 T T T T

g J
<
S
N
N /
o f -
2 f
© |
&30 1
o~ | [
x |
4t ! 4
*
51 o i
6 c c c c c c c c :
0 2 4 6 8 10 12 14 16 18 20
time(s)

OT (s ol a4 £33 s § Sl juiin g lolad =

£33 oo 23 81 orell (63555 b S pome b S, - S
(LIl e uaded 1abaii- Lot Gl ety 95 L)

Journal of Control, Vol. 6, No 2, Summer 2012

¥ Ol oY ol o o J 28

alos


www.SID.ir

el 63905 5z 5388 55 ke (Sla s (5l S eme b Bl 2l 50 Sass b A¥

N Los e (Fslas O3

[12] D. D. Siljack and M. B. Vukcevic, “Decentralization
stabilization and estimation of large- scale linear
systems,” IEEE Trans. Aut. Control, Vol. 21, No.3,
pp. 363-366, 1976.

[13] D. D. Siljack and M. K. Vukeevic, “On decentralized
estimation,” Int. J. Control, Vol. 27, pp. 113-131,
1978.

[14] M. K. Sundareshan, “Decentralized observation in
large scale systems,” IEEE Trans. Syst. Man Cybern,
Vol. 7, pp. 863-867, 1977.

[15] M. K. Sundareshan and R. M. Elbanna, “Design of
decentralized observation schemes for large scale
systems: some new result,” Automatica, Vol. 26, No.
4, pp. 789-796, 1990.

[16] M. Aldeen and J. F. Marsh, “Decentralised observer-
based control scheme for interconnected dynamical
systems with unknown inputs,” IEE Proc. Control
Theory and Applications, Vol. 146, NO. 5, pp. 349-
358, 1999.

[17] D. D. Sijak and D. M. Stipanovic, “Autonomous
decentralized control,” In Proc, International
Mechanical Engineering Congress and Exposition,
Nashiville, TN, 2001.

[171 Y. Zhu and P. R. Pagilla, “Decentralized output
feedback control of a class of large-scale
interconnected systems,” IMA J. Math. Control, Vol.
24, No. 1, pp. 57-69, 2006.

[18] J. Lian, K. Kalsi and S. H. Zak, “Reduced order
observer based decentralized controller design: the
Imi approach,” 17th Mediterranean Conference on
Control and Automation, Makedonia Place,
Thessaloniki, Greece, 2009.

[19]1 Y. Guan and M. Saif, “A novel approach to the
design of unknown input observers,” IEEE
Transaction on Automatic Control, Vol. 36, No. 5,
pp. 632-635, 1991.

[20] P. Kudva, N. Viswanadham, and A. Ramakishna,
“Observers for linear systems with unknown inputs,”
IEEE Transaction on Automatic Control, Vol. AC-

25, No. 1, pp. 113-115, 1980.

[21] A. Karimi, “Robust controller design by convex
optimization,” Lectures in Robust Control, 2007.

Ol oty Slisl ¢ Oyue J ST Usel (i (S ST (e (Y]

x21(t)

4 r L L r L r
0 1 2 3 4 5 6 7 8 9 10

time(s)

@3lgiy Sy Sl eslital b psd (e 15 S e gl isles =

S risd s

x22(t)

% c c c c c c c c c
0 1 2 3 4 5 6 7 8 9 10
time(s)

olgin oo Sl ealinal b s ot 55 S jiie eegs Gl -0

S risd Susss

£33 g 25 St S s Sass b salein Sy amlis —F S
S (ol Sl sdias Ol O 5 4 dati- Lot g o Lot 5 ast)
Ji'.‘i}).la.»};ovl.‘uab)' Sy '"C_..“:—}é:\.@.’.ﬁ.ﬁ)ill})bja.&iob)' ‘e
(2l o 5 s

[6] M. Aldeen and K. H. Lau and J. F. Marsh, “A
decentralized observer for interconnected systems,”
UKACC International Conference on control, No.
455, 1998.

[7] M. K. Sundareshan, “Decentralized observation in
large scale Systems,” IEEE Trans. Syst. Man Cybern,
Vol. 7, pp. 863-867, 1977.

[8] A.S. Tlili and N. B. Braiek, “Decentralized observer
based guaranteed cost control for nonlinear
interconnected systems,” International journal of
Control and Automation, Vol. 2, No. 2, 2009.

[9] C.D. Johnson, “On observers for linear systems with
unknown and inaccessible inputs,” Int. J. Contr, Vol.
21, pp. 825-831, 1975.

[10] S. H. wang, E. J. Davision and P. Dorato, “Observing
the states of systems with unmeasurable
disturbances,” IEEE Trans. Automat. Contr, Vol. 20,
No. 5, pp.716-717, 1975.

[11] P. Kudva, N. Viswanagham and A. Ramakrishna,
“Observers for linear time invariant systems subject
to unknown inputs,” Int. J. Contr. Vol. 35, pp. 183-
188, 1982.

Journal of Control, Vol. 6, No 2, Summer 2012

AN Dl o o5l F o (=S ales


www.SID.ir

