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The Development of Jumping Ring with Sensor System and
Design of Dynamic Neural Controller

Park Seong Wook* - Kwon Ki Jin** - Seo Bo Hyeok**”

Abstract - We develop jumping ring system
with sensor and control system using dynamic
neural networks. Jumping ring, sensor and
control system are controlled by 586 PC using
Turbo C program. Sensor system is composed of
20 optical sensors and encoder. The control
circuits are consisted of thyristor. FET and
phase controller. A/D converter and optical
sensor acquire real time motion data of the
jumping ring system. The information of
acquired jumping ring position is estimated by
using dynamic neural networks. Estimated
control signals are sent to control circuits and
D/A converter to track desired position of the
jumping ring system. Experiment results are
given to verify that proposed dynamic controller
is useful in real jumping ring system.

1.4 £

£ AFodMe 37 A2dE A - AL, §
A ARATE ol §3la] A2gE AR Aolsgt.
B4 Axded A92E B AN AEE o839 A
dpon, FAE A3g doly 94 A2€d3 PCE
Bt d¥we oo, HEY A2"E 2FPSigia,
olF FA AT A& ol g3t HAL Aog +
Bk, ABF Aol d¥ozty HAYY A2
B2y oXs Aoy Aol eA4E AMNT £ AU,
B Ao AL2d B4 A BRELS 473 W] 8y
H Azdd g T8 548 29 A2 A AA
o dA Madd 4Az AolE FY3r] Ao
Hed30.(1)

2.2 B
2.1 AN2a" 7Y

HBEH AA Mg dg AA Aage g
Axg 29 19 Jvehdigic. 398 2de AL
A Aol ) AY RSl o4 HPPo] FA3
A sSed, #3471 A9 Aole Ag JA 2T
A AL Agnt. 74E AP AAd g Fu
2 AMRAdM AAE #9, AAE Aie dad
YrRolA Aol g dggpes AW, o UY
¥ A& A/D ¥@7d 98 g JdEs A
WEY PCelld o] dAd FRE EAdo ol 23
Z2 Jyehlla §3 447 Aol Agdt] ZEHA
7} Aol 58 D/A HBE B3 dAd FEE %
Ho. o] AAF Aorle Y A 2R A<
< A% FPH AANE Aojgd. ez, Aojd

HAPye A FEE Al F AME Foho A EH
olgl Ze dde BAL AIY Al2{E Aoz
Aol7b 7hestet

I

—— [Encose Crcuk] —» [ A/D Converer |
1 ! ~ Hardware Control C-program|
L= B> N [Optical Sensor] +— | - Data Plot C-program

i 1 ~ Dynamic Newsd Controlier

Fower Electronic
- Clreuit - 1D/A Converer

a2 1 AA N2"Y FHE

E

2.1.1 MM AlAH

BR9Ye A4S A7 dA FANE AHLA
. 3 Axe $3%F e TE AHHE(Model:
P8OL1AYE 207 AMgslgith ZE JHIUEE Y¥E=
WAl B (30 12cm), FPHY FXEA £ A
9E 5 UEE dAs Fo] AdHE AP T8
By AL 29T X UEHPES] Pdo2
£ A%y oguF d%e £007] A5t H9F LEDS
$FRZE XE EAdX 267 WAE RS A9
Zpzbell & B A9 28E QR B YHAHA
Fold wE 29 AYyL dAzcE 298 ¢ 3%
2 AdAsc. o) 28 Adgke A/D HE7E AA
gxlg gez #gso] peol ¢drt

2.1.2 tfjolg} Q14 AlAH

F AMe 28 ALUN FxPe] 4R BRE PCY
A BANE] gt ofgza AYEE tAE FrR=
HaAZ . dolg 94 Aa"E FA3] Astd 3
28 4% Azsgdol, Az AlLgE A/D w3y
E 1282, 8CH 99, #BNZT 10ps, ¥lasxy
A/D W37 (Model: MAX180ACPL)E AM&39 L,
dolel gdHE 9dte PPI 8255 ICE UEH: &
2 ol &8l MEE dAY FRE PCH FF &
g $3lo gEugr, zda, d=dgo Aladg A
&yl 4% zeEade c-zeager ZHAsigch
A" ZRG FA ARG A7) F4 FHE A
o Tz EA 98 Zzadxs C-ZEad9s
o] &3ta] s},

2.1.3 8% HA s A2H

HY4E FANA7 A8t SCRE A& 94 Al
o] W& AMgEg . PColA #HNE 53 42T Al
olvls] #8€ HR¥E PCo ZiE EEE ¥oo &9
€k 299 dA" P¥& D/A ¥A71(DACOS00) &
AR opdza AYgtez HWPHG o AYE A%

~ 540 ~



Ajo} IC(TCAT85) AHAIA HAB Az <Artst
17 she Age #H4E AddR oA Aojd A3
€ FET(IRF840)¢ SCR(5610L)¢l <l7tso] Hs)=
A7 E AC 220V Hske] 91748 AoiAA HRgy
EolE AjstA Edh. nein, HPe) 94X =
oA # AME Bk 2R EG.

r o 2

a9 3 AAE e Aoz

2.1.4 Hg3 M2H

HBY N2 ¢%vF A J4P3 AAE 2
AA717) A8 242 TS Yok 29 35 A9H
Ao FAEE debd Felth. g AC 220VE
Addd Qrletd, A dAoz FAE YR
A AgE 2FvE FdEe] ARG dvkde
Y A}kl oI dRuiw L AR A A ]
AEstaM AP AzbEE A Ade] Aoe A
q A f2 Axdos SAAA FFFE Aojstaxt
e HAd AN, 2F dele 294 AVtE @
#9 A% 9w Brof o8 dRuE FPY) dAF
iro] SAste], ZWe A&HH AdF AX(ZH)2
2 FH(F)o] 2hgste Fol FAsA €k (2]

Z Axis
i
(. /3%51001‘6

hw)

Power Supply E\l%
___+ C}”J

a9 3 Y Ne"e TR

AHEE HEEe AtFE AF 21.5em, HAE 5.5,
A 4m, FA 92g9 €FulE A 4@ 2FE A}
3Rt 2dDY AFE AYE 2860, A~
0.13H(60Hz), YHDx 49Q(60Hz), A7} A AC
220V, AF 22cn, ¥°] 9n®] ¥F 2 ZYE A
At 98 Wl 299 FZolde] Mg XF Sen,
E9] 228 3% & ARE AE3A ALY

2.2 HEY AN2H 2835

2
o} R Fol A T JdHE 2 WHate FEAY

H

)

=44 (1)
2 dqea e HAFRE o] &3t A2EE =
3ttt

F=a ukzx[b-}- (yip—ve-1 (2)
4(2)9lM a=0.419, b=1.445% v¥|Alyg AW
22 abe AFE FHAY. AVA ue A" ¥
ol & Alo3te AEE T4 NATE AHEEE HARL
2 FHAY y= o go)2 Yo WIFEE B33}
ded 20 Wzl UepliATh FBY Ala"Y g4&¥
A4 FRE 238 50 YehiAdrt.

3.0

g
[

L
=1

-
n

o

o
»

command signal and ring height

o
=]

&
o

a¥ 5 fdEdsg Yo A
2.3 35 4dY o7 4

4 A7 F2e F Y Ad8Lxg AF sF
et A% JHEANE FHER.(3) o] TEE 27 3
248 TPSER H () 22 AL WHHer ¥Y
e}

U= 24S 16— E3S 2 doty 3
el il g [ b B LB
we= V(g v,— ) (5)

- 541 -



A71M meRr"e A% FH 3oz RHY UY
neR'S B4 A79 Y 4= JYNz) & §
oltt. weR € FA AR 2902 AjAs g e
Aok T4 ART AorIE AHEstd A2EE Ao
€ TEE 2% 69 YEIRG. A3F Aojr)E dY
B Alzwd A8 d3g 28 Tl JeiY.

) Reference Ym
Model
~ +
System Yp Ec
Modelling <Z>_’

\ e

i +
Xx r',rurbo cluj Power |vx J‘ﬁ’gg“g ¥r
rogram Control Systen
N\
\

¥ 6. AP A2 A TR

——— reference output
25 «  model system output
------ contral signal

reference output, system oiitput and control signal

=)
n

0 200 400 800 800
time step [k]

¥ 7. AAddeletE ol 4d AAF A2d Ao
3. 48 20 4 HAE
AgolA AHgd dFLzS /1E2Y AT olgY
24

7= sin (5 ) (6)
Yw=2=2y=2= sin(gy B N

YNz A 71F 28NEE (0~2)A019) sind
Poz HYY A2dle B AXNE Yshfzm o] A
3E 2902 EAIBY 13 79 AA oy} )
O 72XE HYY AojAg Axrd nyPsd Fag
A% a=0.1824, b=3.0828 F3tuct. A AL
ALl AoJ71E FA RS AlA"EE Lal9lez Ao
T AR 7122 S gt BF 22EL ¢ 4 YU
2 AFE 29 8-99 YTt I 8¢ Al2Y =
#3lsle 79 5,E dEd Aeln 1Y 9= AA A
299 243 1 g9 ARG A7) AoANFTE Y
Edth AAME B3 4L 9 JX5 8GAY gE v}
AR 7] GEo AA £¥E& AfH ez A 2
d5en, A/D UHER dolE & Wgsted Y73
xojz7l TEH ULSE T F YU

reference output and model system output

05
time step (k]

a9 8 EEEH Nad Y 29,

w
=]

d
3

n
©

o
N

o
o

o
©
N

reference output, system output and control signal
5

8
5
g
g

a9 9 71F &9, Al A3 % A2d &9 9y,
4.4 g

4 AA% AolZlg AA Alxgld A gdr] 93
HYE A2d, AM Al2d, doly A4 Ax=wE A
it C-Z2aPoz PN AJE TG, Al
e Alxsle dAztos FAsgen 7EEY A3
€ dHsA FHsA

NEL T3 V4TS AHgste] FYy A2t A&
o) 4 ZET 89%dd o&H Froh AH, AL
Y ABFE AA A2 HEdo ALH P B
B9 T8AYE YFEAUT. A, & A Ag Fd
AN QT Aojrlg FHESUT. MAZR Aoz
e d2y FHE /A HYY A2 Ny B
Fasiart.

##3es)

(1) 3%, Ay ‘B4 JAATE o] &3 vAyg s A
29| Aozl AHA", WA/ =FA, 46A, 12F,
pp.1818-1824, 1997.

(2)IE—, “E4e =Ee &4 7€, ERHE, pp.84-85,
1972,

(3) M. M. Gupta and D. H. Rao, “Dynamic Neural
Units With  Applications to the Control of
Unknown Nonlinear System’, The Journal of
Intelligent and Fuzzy Systems, Vol. 1, pp.73-92, Jan.,
1990.

- 542 -



