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ABSTRACT
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. In this study, we introduce a 3-dimensional simulation to support the Design on ACT(Automated Conta ner

Terminal). This simulation system developed to simulate virtual operations of ACT using 3-dimensional simulation and animate the

simulated results with real time. And the developed system applied an object-oriented design and C++ programming to increise

the reusability and extensibility. We select several items of performance evaluation for objects used in ACT in terms of prob.em

detection, problem forecast, and logic feasibility, and provide evaluation points for the design of ACT.

KEY WORDS : 3-dimensional simulation, automated container terminal, evaluation, object-oriented design
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Fig. 5 Main display of 3D simulation
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Table 3 Evaluation items of 3D Simulation
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Table 4 Simulation situation for evaluation of

3D simulation
&7 SRF
C/Cel EAMfstzry 43
%skAl First Trolley® 832 A2t
g3k
%&tAl Second Trolley] ¥ F&=ty
A3
ohy %Al A ZolA e o)ty st
B |HFA SZoA 9 o] e
Cak H31A] Second Trolley®] MAAARY
@5 4y
2+ Z&tA] First Trolleyd] wW#F&£34
33
C/Col B33 43
el o EE AR 4%
ol [W3tA] 2 ATCY EZHA42d A3
39 |HsA 2 ATCY) E5FEAY 3%
W2 EH) uiEg] A3
gl 22 ATCY EEe §= TP
% (39 A%
TP [9HEA] A ATCS EZ9 $§= TP
2 3%
)7+ ) ¥stA] 2 ATCS AGVE) 32 TP &
A A= g 2
A} rpgalHeA 2 ATCH AGVS @5 TP 3
#4 9 4%
9kstAl Second Trolley$t AGVe] ¢k
erd (2l Ars
99 {H3}A] Second Trolleyst AGVE <bs
2] A

Wt ES koA g AA e AMEA, AN 4 AR
3, AARES] WwdHeg Fa Prhhde AEdlE ¥
AA e ey DEHAR ARG Ay FpNES =
/43t Ao| Table 50]t}.

Table 591 B7h& F AN 43 4848E 7HAe 243
Fol tig 3x4d AlEH ol 3] Figb6 -~ Fig.9olth

Fig. 6 A4olA dutel] g C/Cel dH3t AFAe =g
4g gGrislr] fi3k Ao C/CY AdA TN e F3iet
Aol a84dE WM 5 o

Fig. 72 31&2] TPolA AGVel mia AMu|2E 3= ATC
ste] AAAAL Hrleke Aoz F o ATCIHY AA%
g ¥ 2 4L 23, AGVEY YL 58 Wt
T A

Table 5 Evaluation items and contents

| e Ak
C/C C/CAMY A4 2 57
ATC ATCAA Y B4 2 53
AGV AGVAR 4 B §7
A% ERES S FELEEL
/\"_/é)\é 7“01.1_5_ ﬂ]oléﬂﬂ]-‘ﬁ Ag/‘g
ejolu ArjeluAAY 44 2 29
B AREAAA] 44, 23 2
YREY 2
Aot AuAAe) A4 2 49
AutoC/C | BA FHE 2R
Az COoAGY | A el 2
45 | AGVoATC | 24 @43 2y
| ATcoarEed | A3 Wy 39
Acleo R ed | AdE 4% 24
A A j%cu Adjolve] AAANT
3 AREY masfd | k&gl Ede] A7
oo | AGY U8 | FHsHA $AY 83
Wy | CC AYED | 24 dHs Az A
Ausasg | Heldel Aw w3 A7k
ATC 289 | 3043 &9 89

Fig. 7 Viewnoint of C/C operation in berth

Fig. 8& ZA3x ATCe “33}=xHloading/unloading) =4
< B9 F Qe ez F o ATCZe mdol Az
Aoz 24 sbedith

Fig. 95 313 TP} <t¥izke] o3zl e #rlslr] 9% 3t
Hog AGVY FP4d, §F TP 5 TPelAle] tiz)
g 5 3 5 UG

—476—



A AR AFZAAlE AXE o] "asith AE3 ZHo
HEjud g Axgle] Bxsleg A2 dAdd g A&}
o 40, 253t Pujo] $G7lE SHAME o] EAHHo)
T FAHA FFE PPy A e 33d Al Edoldier
$ggel BAFO U 4B YBARH A5t F
=0
2 dAFeME AEst delolviEnldel ADANA a4
ANEHolAE Fle g3t PeloUEndE 7] 830
2 FAse] ARl WAY AL S2T 34 BA
Ae d3sAY 92 Fede HAEY 5+ YR 4
A A 4587 FES HASHT 47t BAE AN
Fig. 8 Viewpoint of ATC operation in seaside transfer - A&% ZHCWEPEe 9§ 7PdRZd a5 3

point $ B@risjojor & PJrraE o7 A ALHA, AT} YIS
Ay, dARE WY & AABty, AAE B EE
of digt AdgoME e dEAd Auzt AL Al
Edold ZdaE EUE B4& goza deojugnd A
AFEEE BHrldAd A C/LC, ATC, AGY, #A%, Al9E,
ZAdloj, ] REH, Myt Fo g HrIstEe] HEog 3%
g Zeoyev]de] HAAE AN 4 e WdE AA A
=3

5
kY

i

=

rar

(1] @4, A, 284, 1487302002), “Adutzya4g ] 3
A AlEElol o] #e AT, 20029 dFAlEEe] 4E

Fig. 9 Viewpoint of ATC operation in vard 3] stedI=F4, ppll-14.

2] S5, HEA2002), “‘AelolHERE AF Algd A
2y e A7, P AAT, A17Y, 25

(3] &9, 3EA, o154, $£392000), “HAANFHT HE
AHgg ZiHelY  Emd AlEdelElY]  MAN, IE
Interfaces, Vol.13, No.4.

[l &AE, o|F72003), “7H8471+& 4% ¥y gu
A A28 AL, Ausgrls, #3532, ppl05-114.

[5] Hans, PM. Veeke and Jaap, A. Ottjes(2000), “TOMAS:
Tool for Object-Oriented Modeling and Simulat:on’,
Proceedings of the Business and Industry Simul:ztion

Symposium.
[6] Yun, W.Y. and Choi, Y.5.(1999), "Simulation Mode. for
Fig. 10 Viewpoint of transport operation between Container-Terminal Operation  Analysis  Using
seaside transfer point and apron Object-Oriented Approach”, Intermational Journal of

Production Economics, Vol.59.
5 & =

ek Aelolenid el Z9 {99 ECT9 CTAA &
T oy S obA 2gAEl Yomg AAFE
g AFo) Brbedhd, HADAA vl AEHoAE F

%
RN
[
s

—477—



