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Abstract

In this study, a methodology of synchronous control has been developed that can is applied to
position synchronization of a two-axes driving system such as overhead crane. The synchronous error is
caused by model uncertainties and torque load at each axis. To overcome these problems, the
synchronous control system has been composed of two disturbance observers to calculate the torque
disturbance and one synchronous controller to eliminate synchronous error. By considering model
uncertainties of each axis, the synchronous controller has been designed using H, control theory. The

effectiveness of the proposed method has been verified through simulation.

AstA =i, vtRg el A Aol ol o

LA E Aol A olekHmz atEe] olfo] ZAA 9
b E ubg o] FA AR RE F7be) 9
d&doi sdstE 25 EEl(multi-motor) A Fr)eabE vrwe] FAE ?4“*6}7*1 BRI
709} YAE7)E mEEAE o] LHE= uyHthin =T ojsh o] F3kel AFTIe HALAFL o]
plate)e] ol FA2=®, 2o e olpg ga  FEE RN AT Awel TR % MU
el Al A8 = rloksl Rofoa o] &5 g Ht, Reds 42 fEAPdARE ZE 3
| S Elﬂﬂ‘ﬂ(overhead crane), Ne zZYY o] A QR E7E AFsr] 95 8, chekst &
(gantry crane)A =8 %o o4 IEo #AS 71l Aol AT M. Uchiyama 57
AT AS(gidenst 7= olg Az w8 25 A=H AAFsINoz dFE £3
(rail), 1811 AT U Zo] Hxjg ZE9} e IS FEoz 3= vpAH-Soln
2E o gl o dd AEF FYPsi= 4 (master-slave) T4 & Atk o] Ao ola}
(wheel)i er}\g%ll:}. o]uH §}:‘_§-8 _1.’_ 351/] = kil %‘7155‘5%3 %?’1’91 %%"'Mﬂ /‘*“6]“:}‘. ERET
A o] e oHch e wEe o 5 = ¥ ASEAS Aelrjel A ey
At g Feole d9% B EAX(wheel = < oot FETLAY T710AE A o
flange)ttel A1% whatz Asted ol whmrp w  F TANIES ElACIUR AddEd, E
Hl 2o o] 5k 9]@-0}] thal eFAAL TR Al
LR L EEEEE U U A o
E-mail : bjh@yosu.ac.kr TH fAzde E?‘A dd4Nzz stn, F
TEL : (061)640-6236 FAX : (061)640-6109 %o Ao7lw 5 MRALHL o thojyu]a
g o8 BUIARE Aldstsion, of w



it AEVE o] &% 2% TF AadY F71A9 243

2 YTo] FHo AvtbE Aol AFEI fA
%712 7187 ojdot. ikt 5O #E ¢
o] AR AAF71E EA 3“’—‘4-4 LR
g AJAR S FEHYY. of dre EA 4
ol FR3T o, Aoy E °L—’\"l"§f’. B
T HAR FAdF EAHE 7 ok W 502
PID AJ7]E o]&8te, FEAo}7Ie} FIA ]
712 FAEE TAETFERY FUA WS Aletst
Fom, o] WAL FZd 2lgre] QrtE H
% é?"\:—% H3tA| Aokt F7)7F sbEsid
=23 F 57 2% FoAH AgHoE 9o
A A7tE F¢ 28 #EA7A g1 94
718 Al ¢ IRE, pHERy BU]Ad
HE Ataksicl.

aela #F 52 EX(mold) W &€ 7
(molten steel)2] ¥ X‘l]°1°ﬂ +F F9e w9
ExAofd ¢F  E7|(disturbance observer)E
Hgeton, of #H7)9 olEH EFAHL H
3

2 dAFdAE e dFHoz dHE ¢
A 9P #E5Y &8 H3 g, A7
& o] &3ld, 2% F5 A" HYWI AHEF
719 7303t 9k A(robust stability)E FAlol 1
A ¢ U= HRAFVIAS $AL H gl
o] A F7INLAE 7t F9| &EAo]r|9} 9
#57), a8 YREV|AHAVZE FA L
ZAo7l= PID A7 E ol &3, o|R& &
EAEE #FEE A" 28 99 B
]% ojgho] YA F7lol v A= FFE A

BHog AdAdd ez fA57AHAY =
TJrE*LEH 9 Qe & HAHE YRFr] et
o A AAL S=A0A Bd BEHA
(model uncertainty)2 &3l dA "}

o2 #{ AE EHE o839 A5
AoAg 748 ¥, AgHINE T A
g WA Beds Hsdn

Jh o

2. /IAS7] MojiALY #+4

B AT 2% FEAaHe HUF HXE7
oF 9XE7l AoiA ZUAF AL meidt
F A F7IAHe] e EHE Fu o
H, o] & FaIY] YT AXFr] AolA Mk
T¥ Fig 13 2o o] AdAlE RE M),
Mys), XA Cs), Cls), A FE7 0(s),

v id 1

= s
speed control system (1)

e, +

Cyl) -
{7

L
Myl L

7
- 02(5)

speed control system (2)

Fig. 1 Schematic diagram of the proposed position
synchronous control system for a two-axes
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Fig. 2 Block diagram of disturbance observer
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