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Abstract

In this paper, we design a controller using the g-synthesis method and apply it for the
spring-mass system with noncollocated sensors and actuators. We assume that the values of the
spring stiffness and load mass of the plant are uncertain. The plant is modeled with parametric
uncertainty by using the state space equation, especially the descriptor form. The H. controller
designed by the g -synthesis method is compared with the standard H. controller. To compare
performances of two H. controllers, it is assumed that both controllers were designed with same
weighting functions except that the g-synthesis controller has structured uncertainties. By
compared with the standard H. controller, we show that the designed controller has satisfactory

robust performance as well as robust stability by simulations and experiments.

41

£ pRESY AFRES] A2 BHspl 45 3
- $30t}. ofal Agelis mE wEZo] sh sk
A ool +0°olshrt H17) wlel 4 Aol % A

Axe} Fevrl A 9= (collocated)el] Y= A5

A% % glonk, FY A oA e Al

Z$A

REST AEREE0] T Bbgapl Adsde @

" ERR, AR THEH & gle} At 1Al eledge] mET,

(Jaenung College Dept. of Electronic Communication)

w, BRAYE L Az R

* FEE, SASKE BETHEH £ 8% 28 AAska gler, ofd A %A 7]
(DongSeoul College Dept. of Electronic Communication) ¥ S BE e o A A §
BEHT | 100450178, $45k8el : 190948A27H Al R A A2elq F28 d%e 7)Aol

(219)



42 A=A AlaHe A A E
g 7 a Ase s AR DA Q7] WE
o A 27| & A= olelge] BEch 1989
Jell 7bA kA A(robust stability)& weisle], o]=3t
Ao] Alagg Ak 7124 AAVIHoZ He Al
2] szl A} A= Qe

OF HoAolol 22 7371 A3, Zix Hastel 7

=3 3394 MaE S8 &A=, Az o
Aol gle Aol W vt A=t o]
ol&2] FH whH o R Doyledll 2sle] u3HA AA A
o] AFHAN? BgAAe] st FHH, F v
T34 FgANez Z3Y I mded gk Aler]

H 1

& AT At R4 Hug dd) %S %
oppaiel e A9k qdeh oY nedg o))

zdo] FEAA RS
TSR] 93, AlxE mdel WE RS AA

93 FxA BalAlel Afells Doyled] FEA

17 B LAH)E ol 83l B I 2 Ae

= ot 1=EAA 9k

B

a4 FA (nominal)

o

¢

o
Ai

S

2

)

=)

O

tlo

h=]

=eodE, A4 ARk g

5 sAell QA e WAl
oz Axow, Fokde ‘°323,£’:£
A g A

[e)

zch WA, Al e} :rLETﬂ
9 g3 QA 9 BHAd-AEE A xwle] gk 43
A 2elg gy olB2AE, s/ B o] FHte]
lel el AH(nominal plant)el] 2
F2sled, dukst Aljuiabg deth Fo
ﬂ°1 oigel] “HEP"% A7 2 A A
e Cbd g5ty A
2835} ‘”017‘1 AoI7|S FFE Ho A
o1zl Aloi7|e} wimste] mojAY %
o} vlwE A9E zasle] AE

&l%"o‘z

.o
OI:IE

ni

o]

1%

o qod

_I

Ak A"l 78 10 vpehd vlek zo) F
Qekd] Alolo] Axelo] Exhsle] 13 TR AX
ShaslA| 7]l AR BA, o8] 7R AR ol&

_or]

(220

& 77 A7) AA FiER
ol gk A% AlF-4(Benchmark) Al~®o® 3] Ab
45 Alagloltl ACC(American Control Conference)

Benchmark®] #-$, daka} 28] AFe gho] 25 14
ol bl frstmdloln], o Alx®le] ¥ oz A
Aslo] gk e, ARiAL 13 F2le] EAlsh: ¥
A5 siHAlelel gleiA, diF-Ee] 757 (actuator)
7b AZr)de zhekspd, 2 Al2EH e A%
Agte g mdly wojof & Aot} o]&, AEr1 w
2 AR $HEE FAYDD st E o)l ACC
Benchmark A287he otk w2/ wdgdd. =g

A A o] 8 A} A|AEIELS BlE 2o FA
2 AMsh 5719 1A} oA e 7g% } wo
ew, petrdst AAzdateld daxog wde

A7k A
e, B ERAE 4B PEHD ANE

sl YAk SRS A Asteed, A4
FERI} B A6 A e BHAR Az
Aelohtez ek WA Azt ATRA] Hada
3 238 Al BsUAe] ERTT A%, ¥
e A WY Asde] Bde fEg

1 940 Aagel 34 2l 74

£ 19 e oppsw gass a9 19 By A

g Alxgs mEdel A7|A, w= AErle A
gto 2 AlxEle] Ao §jH, re= FEled rliAE ¥,
xp B 27 ) 1, 59 298] W9, kg, o= 22
1, 8 29 &% w2 59 22] 7)F{reference)
oln], yi& Alxge] EHoI F 29 99}
2 Afele] 2xjoleh Ao 1L o) 1o 24
ahar, Ale] diakel 228 el 29) HAlex] A=)
whAd-AeF Alzdle] Aelgt 282 A3 2

X1»

2
)

13

H

==
23]
=

ZQ

¢

3! 0 0 1 01[x
x| = Ok 0 0 1] %2
; —k k (_ 2 2 x
;‘a m (—K)XE)HI(RA) 0 xj
4 k. =k
my 0 0
0
0
+ 1
k) |# o))
mer
0
y= —x3+w



1994 98 EFIZLEHm

m X2 Wi
|—>X1 -+«
u ? f :
0 m FNAANAA m
K y
Y O NI ¢ NSNS ¢ NN ¢ NS
b L= L o I R Pt
Fig. 1. two-mass spring system.
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Table 1. parameter definition for spring-mass

system.
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