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ABSTRACT : Recently, an automatic crane control system is required with high speed and rapid transportation. During the operation of
crane system in container yard, it is necessary to control the crane trolley position and loop length so that the swing of the hanging
container is minimized. We can do development of unmanned automation control system using automation travel control technique and
anti-sway technique in crane system. Therefore, we designed a controller for Automation travel control to control the transfer crane
system. Analyzed crane system through simulation, and proved excellency of control performance than other conventional controllers.

KEY WORDS : Neural Network, Predictive control, Two Degree of Freedom PID Control, NN Identifier, Transfer Crane, Anti-Sway

1. A = Ade] 553 Aok &3], ECT ZHelW EedoXEe #

AF o2 EAEE Stacking Cranes A% 93 o1 o

2 So] Agoly Mute] YEFe] We sHass gaz  Oh AT ATME2 PSA ATt AHY HEjddE £
o o w .

o 27tz Hude ¢4 xg9] skia 3}] 124 Egujlge AES2E &AHE OHBC(Overhead Bridge Crane)s 74
757 98l Aeloll A4 4539 Ba g daLS AT AT Aol ¥
He guy @ AAYT F- SRl AL
* W39 sdsubi@smail.donga.ac.kr 051)200-6748 )

Y = Transfer Crane2 3% ©|4A] & = QA @ ARA
4 3] 9, jinwoo@smail.donga.ac.kr 051)200-6748 an% r Crane }f ]‘_ 1 875 3 - g 73‘:] ]
wx A 3] ¢ airlee@kopo.or.kr 055)830-3482 3"]’ oc}: ° -5}&_3_:1‘ )‘] HLA(EE‘—_! T 9\1 ‘Eulj\"z}oﬂ CHZE}- o\_}fﬁ)‘gﬁ—o‘]

*xx % 8] 9l kslee@daunet.donga.ac.kr 051)200-7739 =AE 2 A7t a7EchHyundai , 1995-1996

~ 113~



2 GAAE 2 Y o ZA)olo] 2)F) Transfer Crane2] ATCS 7ftol] Bt A

Sakawa, 1982). AA M@ Fel ALEHD AE A2 H]
g 24F ol £33tx ok 2z Fo] MEAo 7
W& Aot PR opel vMP o] Bt Al2d
A FL AFE 4E 4 e A7t Aok webA, 8 4
Alzge] FEAAE 2 HEstn, £34 Zdo] oS¢ dedd
215 Ao} (Intelligent Control)7} %3] AT i} 25
o] o]& ZF 4173l W(Neural Network : NN)-& 7+ehgh At
ZHoperator) ¢} AAZETOE FAH o> d&g TR
v A HE F83 BHo| sHesiy, 2% =(weight)S &
FAZoEA Aot B fHo) wE Wl HEF
o] 243l a8y, AlAde] $EAo Z Uxd ANHIR
Wg ol gate @A ¢l - £ NI E YHoz A4EY A
ool ¢l& & 2E + Urh(Percy, 1994). whebr, £ =
EoiAe vdg4d e 2 Wxsta, 54 gdo] va3 g
g ABEH2LE o83 o F Aor|E FA3NLA olF
&zt crane?] swayE Alojstnat A E4stth WA 2T o
% PID AAAN 2L A# e th3t modeling 0] o] Fo]
A A7AZ 2% FA471(NN Identifier)el 2@} A} 4 -
289 ARE ol &3l v £H& AFsy, o] &L
AR5z 2715 27|(NN Self-Tuner)?] Y4HANITL A1E5
of PID Ao7]¢] getvlej g 4&38A €k

B ERdAe dute Ag3s s gad A9 AF
3  Ao]Al~%(Automatic Travel Control System
ATCS)llAl Aol EXAAH7A oled w LAHE
trolley®] 1] #lo19} wire ropedll vigd Heolde] sway S
Sk b i 1=

2. Transfer Crane?] 5% 2 d3g)
¥ =8A Transfer Crane A1£4% Ao}A = Fig. 194 1

AR A o] xF kel EEY Y4 x =zt y& )
ol 2 zzoz e 4+ AHHong, 1997).

Fig. 1. Crane system modeling
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Table 1. Parameters of crane system

Parameters Descriptions
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Fig 4. Control manner of crane
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Table 3. Parameters of ES Algorithm

Parameters Values
Population size 10
Generation No. 10012
Mutation rate 50%
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Fig. 10. Response characteristic of trolley position and wire
Fig. 8. Response characteristic of disturbance[m] rope variation
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Table 5. Comparison of each controller for crane system
(2.5[m] reaching time)

Controller Reaching time[sec]
ES-tuned PID 565
NNPID 375
NNPPID 255
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Fig. 11. Response characteristic of trolley velocity
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Fig. 12. Response characteristic of angle[rad]
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Fig. 13. Response characteristic of angle velocity[rad/sec]
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Table 4. Comparison of each controller for crane system

The amplitude of | The amplitude of
Controller . .
trolley position[m] | swing angle[rad]
ES-tuned PID 2.4958~2.504 0.0206 ~-0.01053
NNPID 2.4999~2.5094 0.0167~-0.0082
NNPPID 2.4998~2.036 0.0094 ~-0.00349

Table 6. Comparison of each controller for crane system
(when trolley reached 2.5[m])

Angle
Controller Anglelrad) velocitylrad/sec)
ES-tuncd PID -0.000716 -0.00172
NNPID -0.000815 -0.0044
NNPPID -0.000327 ~-0.00261
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