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Abstract

In this paper, we presents robust digital redesign (DR) method for observer-based linear time-invariant (LTI system.
The term of DR involves converting an analog controller into an equivalent digital one by considering two condition:
state-matching and stability. The design problems viewed as a convex optimization problem that we minimize the
error of the norm bounds between interpolated linear operators to be matched. Also, by using the bilinear and inverse
bilinear approximation method, we analyzed the uncertain parts of given observer-based system more precisely. When
a sampling period is sufficiently small, the conversion of a analog structured uncertain system to an equivalent
discrete-time system have proper reason. Sufficiently conditions for the state-matching of the digitally controlled
system are formulated in terms of linear matrix inequalities (LMIs).

Key Words : 4% A 89 A28, #37] 7 A29, 29 dA9 A4, 48 32 2524, 4 499 o 4 4y
A]. H]—HJ.

i

LA 2 2 o4k AN AAE A2d el g Pl o] Rl A

of B £ wAE AAAE OAY Aadel dywst B

©2)7} Qubd oz wo| AlgskE BH Aladd] ha & FHOIOF ke ARt o]k Ze EAlE Kuo o 93
olo] Slol mi-ie) 2 EA 2L Aloly] 4A BAe A AL AdHiow (1), Shiehs T B AL ©

& AZto® FEH] AA ), 1311,} #Aaz vlojmzexe FAH [6-8]. 22| Lees 7[E9] WHol 7hA1 Jd A
AA 9 AREe] TEe g WaE A ok pde  9A AU ATl A W A A2 PoR Fof
gold, Aeol GAX So ;gd% Jmtos 3 oxg = P AEE 7TEE A S [2-3] o] WY B¢ AEH

Fo] Q= olA Uutsl w3 glon] I &g Hop g °lF B F e HF 2849 Hnom)E FHAnEe

QA& 712 A=} iﬂnﬂgﬂ 9l ZAo|t}h Aojo] Qo] F FAHE EAZ 7FStA AE Aoir]|E MAsHA €k

A olsh e BAl 2o A, Alolr] A B4 @ ©f JIHe UF7] V1T And g fAE e

AHAZE BN OAER wgsts $ol gEFHeld. B AT Hlom, 1 23S AT WA [4)

Az A7+ Aol718] EAL SXFHME Y 7|8k A2~ A0 "AE AEA 7y & o]FoiHH [5], [8-10],

Aol =g 4 9= Aoy A B EAe gxg  [12] AFEe] AdE SHEs A4S WEsta e
A

o

l

= T MZ

AdAE Wetoz tehjjo] A 4 ) H, olggt ESEAdS AM F, FHevEe WE 55 4
= o pAHoE, tAY QA= omg} ® oz Az Je® LAdrh Shiehs BgdAo] 3 Alad oA
Aoy 7)o thske] oo Moo}w gAg Aolr|z AAsk= 9 UAE ALA MHEs xﬂﬁ?%zur (6], o] =&E& o
ROE g T /M 2AL uwEslof @k $4 A% Ak 59 ¥ 7 ARE ES T Aok 4, W 9 g2ol
obd XA e FIFom st sgE HEY ARk A

I, s hgel Agdch aeln AA Axwel GHE Aol
B e an ohd 914 A7l H el QAR Bugel ol RoiRtis Aol
- - = ok g Ao o5 | EFdAgel xFH U] HE

0| =22 20079 FEE=21AId0) 2l8t0] X A=EAS

285



HAl # X sAA= S5 =8X 2007, Vol. 17, No. 3

of Az AHe] dYsky ek B
& AEA FAE YRR oE] %
= A et (8l

olsh e BEagel B4 R Aol o5 Aol B
AE A8 A, 2 b__?_oﬂ/q‘— AT & JAE 7
W79 E9S F3 EA7F He AS A Ao
A 9d gael O AU Bekg olFo) Wk w4, 3
¢ EAS 2] 93 MY 92 254 F8osy A4
Aol el %j% ‘3—4 Fg=xE A gAE Ao o5
fﬂa’“ AA T+ A Erh

B =2 ;LM st 2 28e B3] ] A
of sl zeFelA AsfEt 3™elAME £ 3]
Azglol o) TAE A 7Ee Ak 4gelA A8
< AABHA Hrt

O 28 2F3EAd0 23 ASAT AE AEW
(LTD Alz==-2 7143kt
z(t) =(A+24)z (t) +(B+AB)u (t)
y.(t) = Cx,(t) (1)
714, 2 ()ER" & A HE ol y (t)ER? ot}
ol A s A AR Aol AEE ousie de
AE Ao Aug onjektt, azla A o B = At 4
oS =

HEE onjstny, A4 9o AB = A
A& YElE HEHeY, B =&
2E A Eo] Ao r Z2HEXR
o 7Hsdta (4, 0)& #3 :
*-gE %%Lfa 4e U= 9 (A4, AB)E b33 2
ekl 5 gloka 7pg i)

7178 13 EAA4E Yehls F 2, A4 9 AR & o
4 7ol E(norm) BHEE EFof 3l

[AA AB|=DF(t)|E E) 2

5t oft
0 S 1%
a1y
)
il
N
N

N &2
By
=}
N
&

o or

A7IN D, E, ¢ E &
e M AR gdholn, F(t) &
Lebesque-measurable k2.8 FHt)F(t) < 1 & 9=
Hoh A E4S 913 57 g3 2ol yehio] Ay

&(t) = Az (t) + Bu,(8) + L(y,(t) -

y.(t) = Cx(t) 3)
A7A, 2 ()ER" & 2,(1) 9] ZHoln, L (t)E B2
ol ol @4 Ak Alol7E the o] AAd

(5)

286

t
() AlB
¢\ D
Observer
pe— VU .
A|B
¢|D u(i)
+ Zstimated bl
states X Digitat Controfler
o ld Lt on]
’ y(k) u(k)
T8 1L B2 1 OXE A A

Fig. 1 Observer-based digital control system
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