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A Study of Robust Vibration Control for a Multi-Layer Structure
Chang-Hwa Kim' - Byung-gun Jung? - Hae-Jong Jung2
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Abstract: In this paper, a state feedback gain controller wusing linear matrix
inequality(LMI) for the multi-objective synthesis is designed, in the multi-layer
structure with integral type servo system. The design objectives include H,
performance, asymptotic disturbance rejection, time-domain constraints, on the
closed-loop pole location. The results of computer simulation show the validity of the
designed controller.

Key words: Multi-layer structure, Pole assignment region, Robust control, Linear
matrix inequality, Parameter perturbation
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Figure 2: Analytical model of four-degree-of-freedom
structure
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Figure 3: Integral type servo system

O]“H 2] (4)= Figure 39 A" s

ARA ) e FREAIT,

x(t) = A7 () + B (1) (4)

elt)= Cx(t)

o= ] 3

— B _~

= [7]. 6-1-60]

A wE Frrske] Aeetd, uEd Fx2E
Y ARA L] AU 2842 4 (5 2
o] BHHAT},

1214 / d=vkddA Yo

2ats] 4] A3 A”E, 2000. 11

-

w(t)= (A,+ B K)z(t)+Byu () (5)

y(t)= Ca(t)+D,wl(t)

&, B,=[000—1000 07, D=1
22 LMIoll sk ®o{7]| M

2.2.1 AAIALF

(1) &2 stetrle e WE

A" wE8l 4 (el 3o, 1&:] g 4,
B, CAFS WEgs seiuHe] wgo g Az
o ooln), AFgEs P Eﬂizl FHE =
gatd sEbE Wge] tigh AojAle] g B
TED B AFdME 45 F2EY 2AF 2 2
EAFE Tk 2ol WEste 20w Azwtt

M =M =M , % i= 1234 (6)

G.=G=G,.

K= R= K

(2) H, =& =1

Figure 3°14 w&FE y7HA9 |G, |l <7 &
Hrspstn, 292 AU G AgAsE A
S BEZFHoZ gt

(3) = wAF

oz A2ge] F& APl A AL
S Ay 918 51 72 ek o
g ol 9 e 23} A"l bl

W

RS (1)

57+ 2w, s Tw;

25 ol ek 2% FHAS L ES
o] #A=

PN T, = dr= —— 8)

s Q’Jn

SHFE AR > 0.707 (9)
2 k. wehr FEgEel e AA AgE T
=317 I E Figure 401 Webd A3t o] 7
FIZ S4E] 9% W (Conic sector) st <] 4
FH7F EA olst7h He gl lefof gk



Imag.

Real

fw,

Figure 4: Pole assignment region

2.2, ) Ao17) A
dEAD 9F %W FAESL B4 A 9

r=Ax+ Bu (10)

y= Cr+ Du

u= Kx

| A t&sle HFE AE

x=(A+BK)zx (11)
2 " AR Ak AT Fola o] F
o] EZAsl7] 918 JH Jw Aojr] K& v
A 1o s Fai o,

(B9 1) 4 DE FoAQ A= dafA, #5F
AL gAY GGe] Fol EAsH, w
oA y7kAe] % e <V E TEFATE
ge) W= Aoly] Kb EASY) A% DR
Z71e

AT

dgd |G,

MX,Y) B, XC,
| B" —«D|<0
GX D, —
2) A X+ XA+ B Y+ VB < —20X

sinfA;; —cosbA,,

3) c0s0A,, sinfA,,

SA ool Het A7 141

9 MXY) = XX+XZT+Z Y+ ¥A"
Ay, (A X+XA +B Y+YTB )
(APX XA +B "y—v"R )

AOI*(AX XA +B v-v'B")
= (4, )

P )

, +B Tyt YTB

BY WAPE xS} Wyt

Aol el thet &2 setrg Aol

(12)

(13)

= p pil
et FH o)

K=YX! (14)
Table 12 2 A7l AHEE thed 7289 7

shebule o] 23 tol o

Table 1: =d2] v E g

Parameter Value Unit
m 150.3
my 116.5

Mass ms 116.5 ke
my 116.5
c1 29.12

Damping 2 14.22 N-s/m

coefficient C3 14.12
[ 14.22
ki 23,817

Stiffness ko 25,855 N/m
coefficient ks 25,855
ky 25,855
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my c4 ky
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