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ROBUST H, CONTROLLER DESIGN WITH PARABOLIC POLE
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ABSTRACT

The aim of this paper is to investigate the problem of robust 'Hw controller design with
parabolic pole constraints. The problem we address is to design a state feedback controller

such that, for all admissible parameter uncertainties, the closed-loop system satisfies not

only the pre-specified Hm norm constraint on the transfer function from the disturbance
input to the system output, but also the pre-specified parabolic pole constraint. The conditions
for the existence of desired controllers are derived in terms of a linear matrix inequality (LMI).
From the simulation results, the system responses with the proposed controller and the

existing controller are compared.
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BAQA+AQ+QA+2aQ+(QB, +C.D,,)

, , , 5
x(y*l-D,,D,)*(B,Q+D,C,)+C.C, <0 ©

' & Ao a o a &) v a ¥
LIMWLILNINRUIIDUE (1) N E’Nﬂ’]il,ﬂEl"Jﬂ‘]J‘iJiL']qui’liﬂﬂ’]'ﬂmﬂu‘lﬂﬂﬂuﬂE’]x‘]ﬂ’]iL&l@I’ﬁU‘ﬂ

(2
o A

é?aﬁ 1 Q3%
LAQA+AQ+QA+2aQ<-T'<0 (6)

Tas T'=(QB,+C.D,,)(»*l -D,,D,,) " (B,Q+D.C,)+C.C, >Ownsns B,

AL o o & & o A 2 !
JesauTuauLaLaNaaI (full row rank) uaztwnsng (y°1 -D,,D,,) >0

Fuaadeanin aansndawaunsh (5) Wl
AQ+QA+(QB,+C.D,)(*1-D,D,)"(B,Q+D,C,)+C.C,+2<0 (7)

Tag 2= BAQA+22Q>0,4>0,0>0 fmIunsfigatiasumaaningluaunis
# @ wldaunmaiaussans (1) nieluiu nsigaves || T, (S) I, < ¥ adudu
nauda 1 lu (1]

Unaed 3: [14] invualsiiuning G, H, E fwanindadvwmaifsanndasin uasl
wirsng G =G Gaduwrdndauanas awléin G+HAE+EAH <0 dwmiuwrisng
Afanuliuinen A la 9 lavseaadesnividenlys AA<] fdaiflefidrasfisinans
£> 07w G+ecHH +¢'E'E<0

v

#oran 1: szuuffanybiviueulusunisn (1) Alladwualddyyrondiaiuga
ut) =0 aziduldauinmsiansTausniaasdnadn oL uNIATUINLUBIURNNIAT

Q>0 Avlw

Vi JBR
. L, <0 (8)
JBA Q

Faculty of Engineering, Kasem Bundit University



3rdnssuaNsinuuUnuZa UR 3 aJUR 1 unsAU - Unugu 2556 33

'

Tas M = AQ+QA+2aQ+(QB, +C.D,,)(»*I -D,,D,,) *(B,Q+D

\ = Y Vo da & = v o~ o a = 1%
agnglsnany dranuliudueniiieduluaunisn (2) RaAAIDINUBLINN 1 ezl

C,)+C.C,

Wz

dl a v L= 1 dq‘
o lTadaRUNIILTILEWAIAD b

N 1: ﬁmszm'szfuuL’TmLﬁuﬁﬁmmvlu'LLﬁ,uauLLaz"lah'auwamaoﬁtytywmmﬁmuqu uae
Anualdlnarssevlaagluuiiom P(a, ) swiiaussnus T, ) I.<y szuulu
gun13f (1) anduldenunmsiaussons (1) uaz (1) Adadafidrafisnas € >0 uaz
wrisnduanuinangaanas P e R™ vl

| N JBPA B, PC, PE PE H

JBAP

0
P 0 0 0 0 0 B
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Tau N, =PA +AP+B,Y +Y B, +2aP, A, = /B(AP+B,Y),C, =C,P+D,Y
uaz Ey =EP+E)Y.
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. { T
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n‘f .;,3 aa A A A €
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v a 6 P 1 Y o o a A
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k
j=0

K
Lipp = Z

i=0

1/2

Nubp: _Z|:an(t)_xubp(t):|2 ) Nlbp: Z[an(tk)_xlbp(tk)]z
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Kk

j=0

an (tk) - lep (tk )|

1/2
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1

i . AP,
Integral part | R Governor Turbine Gen. a
:+ Km |PF :{ 1 AX5 1 APy - Kpi Af
$ A 1+sTen T+sT7, + 1+5T,1
N 1 _
Area-1 "1
AP, tie )f
1 9 7=
< 217, 7
Area-2
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" s \T/7 a2 1+sTra A Pg - P2
AFE
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