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Development of an Educational System and Real Time Nonlinear Control (11)

[

A E e

(Seong-Wook Park)

Abstract ~ This paper is to develop jumping ring system with three sensor arrays and to control levitated ring using
dynamic neural mode. Placing an aluminum ring on the core and switching on an AC source causes the ring to jump in
the air due to induced currents. The educational system is composed of 40th optical sensor array, encode circuit, 89C51
microprocessor and control board. The control board consists of power IC, and phase controller. Real time process is
present to obtain a height of levitated ring for three different sensor arrays. Based on the educational system and the
proposed dynamic neural mode, the height of levitation of the ring is controlled by reference signals. This paper focuses
on real system controls using the dynamic neural mode with on-line learning algorithm.

Key Words

o]
(electromagnetic force)o]l F& HMBAF|&= AR o|u}1]. ]
o

Azge AR Fol gt Edo wa Ak 9
AnrE BgAA S Qi Aol Aadlon Ryd o 9
As APz Aol 5 Y& AdAY 7%e AXD
gow HAHE Zgo) oF WAHE APl Arte w
BT, B4E P9 ko Wad W duuse W
B8 ¥4y 248 2E0H23) 19999 Barryol o8
A BEd 399 FAE G4 Zoluyg Axde myn
Ao P Fol {%@?E—. N2Re Haegn 439
9o Aol Aemln o E Ao THAL B Aol A
= oHgY Azde Hel AAE A Aser A
120° 214l AN WAL st 7+ AAe) ¢AE <
se ez A%sa o A‘i; ENoz vlojazzaA
del el kool Wi e AN T F Wbl wag
SR RSP }%am Qate golz AN 2E
S Aol7) AAs AzEel MY AoHES A e
o Aoly] NaRRE Ao wold ABeE WHFALE <
7kt

* FE & B BEIAZ A7 SEHNAT 25k - 1

BTART C20029% 104 217
RETT C20029F 118 44

UK Al e AAIZE HME Mol

. Educational System, Dynamic Neural Unit Controller. Three sensor arravs. Microprocessor

n
e

HEay N2 ASXa

o
7 9@ gz FAH ol ;uq W R 4%% el <l
etw, agmen FAd mcnzzoou B Felgle ¢
2olg ol RARU5]. 1Y 1& WY ARG 74
%olth A7b¥E mREALe] whet S o Eolg
Aol  glenz Wi A4 AMAcSY st Eol
of Be RAANZ & Atk 2do] AFIE BE2W Fuo
SAEHE ASAed o8 ¢RuE Yol ehAFst LAds
o Zgvel ey o n¥a go] gEon Hhwy

-
o] g3l Ho| RAEA

AdFE 12[mm] 2AE 1 §1 ol wigAE 22[cm],
#9°] 5lcm], & 5Slcm]e 93 °§° bR R fa A7PASk
220[V], 60[Hz] A3& 2.86[Q], ?_]g“?ji 0.13(H], ¥«
2 9[Q1E MR EE A Fs At = °J%‘ s 2eke]
A& 25lcml, =l 27[cm]2 ‘FH:%— FHE 3A%INE &
Zas Argstd BgAE 24cml2 7::‘“}*1 PVC# <ol
st Ad @ AF 2161[en], AAE &lem], FA
20om], FA 92glel ¥EuH Ado dB 2YE iR
AuTh FAAM wde T3P e E JEHEE 407
S 3 g2 wxste 1207 H 0T A sl dE& ALEEhA
43 EolE Huatdch FAMAY £HE Jd:y IR
2 29 AYgas dAdez 28 +
i o] 8 AY#E mlojAZ TR A A A
‘_’.‘lJ—Vég Sl #Heo molE oxd goe2 PCY
th 2% 12 A% d38y AEAAY dms HE2
olE dAste vlelmzTaAgME Jehdd. 3
g B2 MAng 0y 24 e
Aqtel o] HAT Sl

)
£
S =

ot

o

y Ok
31&

"
i

Y

i
lﬂrﬂ-‘»‘likﬂl
2

_ﬁ:mr

o

I

;a

o

=

£ o 4 8 % 20 0 v ow
o
O
2
foi
_>|'L'
A
o
é

3 o Mol 2 i

_‘,'L
1-1

i o
2
o,
N
N
e
9
-l_t

571



LREFR L SIDR 12% 20025 128

a1 Mg HEgy JdEE

Fig. 1 Constructed jumping ring apparatus
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Fig. 2 Block diagram for signal processing of jumping ring
system
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Fig. 3 Control board
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Fig. 4 Equivalent circuit of jumping ring system
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Fig. 5 Control signal from computer and height of ring
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Fig. 6 Dynamic neural unit model
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Fig. 7 Dynamic neural network and learning scheme for the
coefficient do
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