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Abstract

The magnetic levitation system has great advantages, such as little friction, no lubrication,
no noise and so on. The magnetic levitation system need a stabilizing controller because it is a
unstable system in natural.

This paper presents the robust stabilizing controller design of the magnetic levitation sys-
tem. The controller which is designed in this paper by H,, control theory is robust servo con-
troller which has zero offset in spite of the model uncertainties. The validity of controller was

investigated through the response simulation. In the future, we will use the result of this
study at the actual magnetic levitation system.
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Fig. 3.1 Generalized plant with the controller

FRA=GS
T(s)=L(s) I+L(s)} '=1-S(s) (8)

olth. AMoj7] AAel 7| BE Al AN AT
A BhAXM FAl 217 0]-;@@2 nhE ke A
ojth. =3 g AL HFee A Al
el mdy Qabel A 0}764/&33_ ERAE R
3he Aotk ol & A M e HEF AQL 2
RS AQ REE e A 7ﬂ shad ok &t
th. e, AN A8) A9 F A
ntZA17) 4= gl thelol, Fub o o of| A
E’_‘ﬁ,ﬂxﬁaq ZgHES FHZO

do Azag g U S A1 g,
AqRgo v} rde EF Ao pzuloA 9
ANg Zan gleng, ZEFS Sit)g FRA=ET
& Ts)e] e B3] AEate] WH2H L A
A 2ElS A 5 ATk ol & AT @AY T
AR AN L 2 F7 BF T Wils), Wls)

& A ste] 4(9)

Vr)
<
woT ||

s mEHE

BEEAG BT E

0

H‘d

o

2

2

e w2
L= b 5

1 (9)

Aol 7} K(s)& Tl RoZ o8 &
sgpeeAd g 73

&7

= 4y e Glover ¢} Doyledl 2)&f #|<ts At o]
w2 2ulAE AR Ao A AAM S A et
g g A3 ARFosH edE F AT &
A ME 18 H, B A& Fated AolA

g PASI 2 dok ol WHE Al AFE
2 27N g3 rEEA e E Fe
% slthe Aol Qo ohelel A AR 7
g+ 9

Step 1 : H.EZ 249} 818 78}

f{(s):{lf“ If”} (10)
Ky Ko

Step 2 : 93te FH4 wyel thated A0l
sl s B2ec) BEsH Step 322, o
U Steplz7hA A& HaAlo 418 E0h

k22(/w0) k22( ~Jwg)>1 (11)

(264)



AZ1 R Al 25 AR Ao 7] Ao B AF(]) 87

Step 3 : 2l(12)& W EFdle Uy E288)S 7
g '

I- Kyjw)Uy=0, | Uy || u<1 (12)

Step 4 : 2](13)¢ WE3E Us)ERH.. & 73
F, 21009 tiete] 18 A8 Ao K(s)2 7
cig= "

UGwy)=U;, Uy ] <1 (13)

p4r)

T

a8l 3, 99 Step 28 g% 2hars) H=ee
Mol At &, AR AY TFP =A< A
%, Step 2 T

W

| Wa(iwo) | < 1 (14)
o] ¥ 3l Aol geiA Ui

3.2 Fo stEEse MF Y HH

o7 MA

& Aol Mg, 27 EAA 9 AAAGS 4
3. 1™ M S EFUEEAE o] §31o] o}
W] HAALSE BHEeE 13 H, N E Ao &
Eakia=d

AAAE - D 3t mdE o ajef gl = uh

2 E < A (Robust stability)
2) B A 9] A Wl oigt
%43 (Type 1 servo system)

Aojthdo 2 st 27 BAAE AxpSo] A
P8z A A YAz st on 2(5)9
z} sheel e ke 4(15)9F 23, 1 wjo) Mg
© 2)(16)%} 2t}

M=1.048(kg), R=31.78(Q)

€=3.26905x 10 *(Hm),
X.,=6.002747 x 107%(m),

X=7x10"(m), L,=2.384(H) (15)
_ -5.968
Gs) = 79533975 + 14, 105705 ~50.959)
(16)

ol AAAEE BRI el G S
o FH5E Wie)S AFoa0) 4 9L
23 pFAFAA Aol AA 2R 417

mwmmummwwwmngﬂmm‘ w2

oy /
W_2(s}

10*

10° 10" 10 10

10° 10'
Frequency (rad/s)
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