DoodAGVOOOOOODDODODOoooood

ocOOooDOoOotoooot ooooo ™ ooooo ff
topooo "ooooooooon

An Evaluation of Different Types of AGV Transportation Systems

*Satoshi HOSHINOT, Jun OTAT, Akiko SHINOZAKI'T, Hideki HASHIMOTO'T
"The University of Tokyo Mitsubishi Heavy Industries, LTD.

Abstract— In this paper, we propose and evaluate two different types of AGV transportation systems,
namely the vertical and horizontal transportation systems. We first design these systems for each requirement
then, evaluate and analyze them based on the number of agents, throughput, and cost. Finally, the validity
of each transportation system for the given requirements is discussed.
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Fig.1 AGV and QCC in the Quay Area (Side View)
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(b) Horizontal transportation system

Fig.2 Two Types of the AGV Transportation Systems (Top View)
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Fig.3 AGV and RMGC in the Container Yard Area
(Side View)
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Fig.4 AGV and RTGC in the Container Yard Area
(Side View)
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Table 1 Specification of AGV, RMGC, and RTGC

| AGV | RMGC | RTGC
0000 [m/s] || 5.56/6.94 | 2.0/2.5 | 2.0
000 [m/s] || 1.39/1.39 - -
000 [m/s? || 0.15/0.15 | 0.1/0.1 | 0.1
000 [m/s?] || 0.63/0.63 | 0.4/0.4 | 0.4
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Fig.6 Comparison Results of Each AGV Transporta-
tion System
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Fig.5 Modeling of Each Transport Routing
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Fig.7 Comparison of the Number of AGVs in each
Transportation Sysytem

Oo0oooOooooo AGvooooooooooo
obooo0oooooobooboboboooooogon
AGvOOOoOoOoOoooooooooooooooodg
Fig8OOOOOOO ATCOOOOOODOOOOOO
coooooDooooOoOoOo RMGCOOOOODDO
OO0 RIGCOODOOODOOOOOOO0OOOOOOO
Ooo0oO0oDo0oDOo0oD RMGCOOOODOOOO
oboooooooooboobobobooooogon
gboooooooooobooboboooboobooon
oob000000000000000Fieg70000
gboboboobobobgobgobo 9obi1ooniiod
12000000000AGVDOOOOOOOOOOOO
O00O0b000DFgl8OODOOOODOODOOO
ATCOOO0O0OO0ODOODODO0ODOOOOODOODATC
O000o0oogooooogoAGgvOOoooooooo
oooooooboooooboboooooo
oboboobooooooooooboooboo
OO00oOoooOooooooog Agvoooooo
OooooooATCcooooooooooooooo
OO00oO0ooo0ooOo AGgvOooooooooo
goooooooooobooboboooobooooon

5. 00

obooboooooooooobooboboboobon
Oo0O0O00oOoo AGvOOOoOOOOoOoOooooooo

1 Number of RMGCs (Vertical system)

I Number of RTGCs (Horizontal system)

4
0

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Transportation throughput [tasks/hour]

Number of ATCs

Fig.8 Comparison of the Number of ATCs in each
Transportation Sysytem

gboooooooooooobooboobobooon
gboobooooocoooobooboobobobonoo
gbooooooooboobobOoboobooooon
gboooooooooobobooboobooooon
uboooobobooooobooooooDbo
gboboooooooooooooboboobon
gbooooooooooboboobobooooon
gbooooooooooboobooboooooon
uboooobobooooobooooooDbo

gogod

[1] Chiba R. et al. : “Integrated Design with Classifica-
tion of Transporter Routing for AGV Systems”, Proc.
2002 IEEE/RSJ Int. Conf. Intell. Robots and Sys-

tems, pp. 1820-1825, 2002.
[2] Hoshino S. et al. : “Optimal Design Methodology for

an AGV Transportation System by Using the Queu-
ing Netowork Theory”, 7th International Symposium

on Distributed Autonomous Robotic Systems, 2004.

[3] Chin-I. et al. : “Design, Simulation, and Evaluation of
Automated Container Terminls”, IEEE Tran. on In-
telligent Transportation Systems, Vol. 3, No. 1, March
2002).

[4] E)ttjeg J.A. et al. : “Simulation of a New Port-Ship
Interface Concept for Inter Modal Transport”, Proc.
of the 11th European Simulation Symposium, 1999.

[5] Duinkerken M.B. et al. : “A Simulation Model for

Automated Container Terminals”, Proc. of the Busi-
ness and Industry Simulation Symposium, pp. 134-
149, 2000.



