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A new discrete time gain-scheduled control design is proposed fto improve disturbance
attenuation for systems with bounded control input under known disturbance maximum norm. The
state feedback gains are scheduled according to the proximity of the state of the plant to the
origin. The conlrollers are derived in the framework of linear matrix inequality(LMI) optimization.
This procedure yields a linear time varying control structure that allows higher gain and hence
higher performance controllers as the state moves closer to the origin. The main results give
sufficient conditions for the satisfaction of a parameter-dependent performance measure, without
violating the bounded control input condition under the given disturbance maximum norm.
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4,B,,B,,C,D,,,D,, = system matrices

K ; = j-th state feedback gain

O, F; = controller variable matrices

x,u,w= state variable, control input, and disturbance
input

W = maximum Euclidian norm of w

z = control output

@, B; = parameter used for control design

AV (k)= discrete-time Lyapunov function

£,;=j-th ellipsoidal space

Vo= L,-gainfrom w to z

O[&AIZE O] 5 27

L,-Gain (L, 0|5}

1. ME

HEES] AojAldl e AojdHe At YL
o] Aol FE3] E A% AT =1E& 1
A @3 A7IE AAZ & AT 2¥A @2
A5 A 21 WM Hdie 452 I A

7] AAZE zmEdor vk AodE AgE zte
A 2=" A Aoj7] AAHEe #F gSFd IF
7t Ayslel gk dukgo g AojygFo] Adh
HY e & AF APAofrlE AHE3tx, Al
AW E WU H$ Anti-windup & A8 3=
Aojtygol o] AEHm gUr}? FHIdE MY
g AFzde FAHY 3 Ao A4 #HF A



S USBEHX M 26 FH 35 pp. 32-39

March 2009 / 33

Matrix Inequality)S- =
SRR 2 Xﬂ‘ﬂ%a A e L,-0l5 & ﬂ
st Ao}l AAMHol AL Tk LMI
< FANYE ol&ste WHeR, 1 FeH 3}151
Hoz Z7] dHfd vdE 2 dFgex-g
2 ZAE HEG F Ao we thg Eopdl
A ALE UhE Aol A Borde Bl
Ae], FgEaAe] hF 54 4 (multi-objective
function) & AA 0], A3 o] 2AEF A|oi(gain
scheduling control) ol Z WA o] &5z gr}b0
LMI ¢ 42814 o= MatLab & ©| &8 & 9t}
LMI £ ©o]&& Aoj7] AA $HL 7]"5?1’ =
T s tdem dAFHE=Z I REF
(conservative) AL ZHA Ho, AxHo=r 7%
T AdE "e]l‘%—“i—‘ﬂ' /‘}%3}7“ Hoh mEA
OE AHEo = A A

A 7V7EFE o
agolEA ol vld] o 2 Ao YHL ALR3H,
2= ;ﬂop\gtg 7l 45}‘{: A

ol ZAE

@,
oft
sy
0, 4
T

W w}a}
g Aojol5& Hﬂa}oq Hgsteg A AF
H o] &g xwi o} et 1:7;}11 xﬂo]-%

2A1E AAe
=

B =FdAMe FaEH 11, 12, 13, 14 A A
St dAEAANA Y AojolE AAE WL 3
3ol o] ARATHAI A Y] AN E =&

2. ®Hoj7] o5 HA

21 1™ mojo|s dA
g EAE AgAE

13kt
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