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Design of Digital Controller for the Levitation of Variable Steel Balls by using
Magnetic Levitation System

Young Ho Sa. Keon Young Yi
Dept. Electrical Engineering. Kwangwoon University

Abstract - Magnetic Levitation System(MLS)
levitates a steel ball to the desired position in
the gravity field using electromagnetic force.
MLS consists of light sensor to measure the
position of steel ball and an electromagnet to
control the position of the ball, that composes a
feedback control system. This work does not
use a steel ball with constant mass but
variable mass steel balls as magnetic levitation
targets. Differential equation of electric circuit
for electromagnet and motion equation of the
movement of steel ball are derived for modeling
nonlinear system. that will be linearized at the
nominal operating point.

We propose a digital control that can levitate
a steel ball of which weight is not known for
ED-4810 system. Algorithm for estimating ball
weight and feedback control are implemented in
digital scheme under pentium PC equiped with
A/D and D/A converter, ACL-8112, using
C-language. Simulation and experimental
results are given to show the usefulness of the
proposed controller

1.4 £

7182 A 2~®l (Magnetic Levitation System)&
AFE 71 APAE FHZNAA AAHE o] 83
o AT AA o BAAFIE Ax®]elt)t o] AL Y
of AF7F BEW ARl =He AFI} AR
(Magnetic Field)&el ¥4z A7 &3k =AM
AXe] AL HGA He F A AL o)&3te Ao
2 37} 2GSt Aojwel v A E vnd dd}
o oj&l7t 4 E8o] £l FAHL A A1),
2718229 dale ARG A, A7) W]y T o)
£5 3 3t}

E AFoA ALEE A" Az g, FAA
g o] &3 F&719 X HEH feedback A E o] &
e Alx"les FAs0] Qlty. Alxwlo] i’ Ayl
g 2d3yE MFn g9 F&To U MA ade]
Axd JEE Rt agn F457E 247 E o
A A7|E FEIG C doJ g o] &3 ¢l FE
FE% 438 Aztoltt. Matlabd o] &3 Al ojAH
A7 E vwgct

T4t Ar8 2 o
Pl oo} AP F5
ERIEETE

Electromagnetic

Mg
a3y 1. ARG Aade 2d

Fig 1. Modeling of magnetic levitation
system
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Fig 2. Block diagram of digital control system
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Fig 3.stability of levitate for time variable
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(1) A/O, D/A
Input Cannel 16 single-ended
Quput Cannet 2 Double-Buffered analog outputs
Sampling Rate 100kHz
Resolution 12bit

input Range +sv

(2) Magnet

Number of coil 35007
1A Max(DC 40V)
Core 19 X 19mm

Coil current

(3) Sensor Device
Opto Transmitter

Opto Receive

Lamp(6V, 1.8W)
Sollar Cell(18 X 4.5mm)
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Fig 5. Simulation of digital controller output
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