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Abstract - A magnetic levitation control
system is inherently nonlinear and very
unstable. Thus there should be a stabilizing
compensator network and a negative feedback
path using noncontact photoresistor or
ultrasonic sensors for the levitation operation.
Since the photo sensor plays a key role in the
system, the steady-state error and transient
performance of the overall system depend on
the characteristics of the sensors. But the
sensor itself also suffers from nonlinearity, and
the magnitude of sensor input heavily depends
on environmental conditions. To improve the
output performance, we added a linearizing
circuit for the sensor characteristics and a
disturbance  cancelation circuit to avoid
sensitive output due to extraneous interfering
light.
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Fig. 1 Magnetic Levitation Control System.
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Fig. 2 Block diagram of MLS
WAg M) AT £Fe MAFH 5L
Ztech AR A HFel HAE gL (DA Zoh

i? dL
dx 1)

f=—y
Adeixryx 9 wjA Core AN whabd W3
, EF 4T g6l wE ¥ited L 439
, Lo& 3o s Brrxe

L=L,+ LUxX" @
2D @A ¥ f =
-2 X X -2
ity Loy D
= 9 ( Lo xz) Lo 9 (x)

ojtf. 4714 C& A% C = Ly~ & Y&lR
o4& Ae 2e £ Ud
f=C (D
Has 5= ANIA
- Iy P, 2CIy . . 2CI)
f—c( XO) +( X02 )l ( X03

A g5 CE 2& + Ath
fxzf"‘ f() ol A fE’ z

e
olR, fo ¥ TIHE A% Yol

f1=(
714 ARM 3dg MNPz dd¥ dqEdxz B
 om2 thed o) e £ A
= Ri i
v=Ri+ L(x) J 3)
9714 L(x)& L3 L= Jehhe @ 4o
o2 H& Lyg FASE v=Ri+ LI% o]t}

CdS AININ ZH% ZEE olgstel B HAE
e 4 itk o,=gx o8 o= AAY 29 A

2uLd BANES AEes wados Yehiw
sdel 9 AYT el AA 2d9 AVYFE o
s# 2o
— 2
G(S) Vs(s) _ ZBCIO/leXO @

W(s) — (s+R/L)(s*—2CE/mX})

22 AAZe wWiAASs 3%k 2A

E 1L A=g mAAS 2k

LIRS &

BY A X 0.01m

38 AF I 0.63A

79 BA m 0.003Kg

Y A C 7.407+107°N-m*/A*
Y A% R 10962

2Y JqHW A L 0.1088H

A o5 8 680V/m

- 1134 -



Cds A< B3ol A AZIRY A=Kl F5 A

3. Aej7) AA

B =5 ALEF Fig. 2 9 Alxdd X 19 A
29 B+E gdstd 4 5)F 2L Alxd Aggs
€ et

_ —194.4*10°

Gl = 5T 100.7) (s + 44.3)s—44.3) ®

BAAG N2UE BAY A2doz BES] Y4

©3F 2o YHue A7l ANade Ao FYEE
2N D BE $RAIZ] BA Bt
_ s+10 _

K(s)=Kc <60’ Kc=5.8%4 (6)

Nzdel 2AHFigold BEo] BAsS ALEs

& Alzgol RAANRL, FEOE AW A" AE

Ase AASs] 98 A2 B3 Le 2 Frhgo

100

50

0

-50

-100

Fig. 3 Root locus of compensated system
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