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Design of an AGV Transportation System by Considering Management in an ACT

Satoshi HOSHINO*, Jun OTA*,
Akiko SHINOZAKI** and Hideki HASHIMOTO**

Abstract: The development of a highly efficient management methodology for an Automated Container Termi-
nal (ACT) poses a problem for port authorities. The focus here is on a transportation system for an Automated
Guided Vehicle (AGV) for an ACT. In this paper, we construct the detailed management models, i.e., agent
cooperation, container storage scheduling, and container transportation planning for the system. Then, we op-
timally design systems that are constructed with the use of the constructed management models. Comparisons
of the systems are made to evaluate cost effectiveness based on the total construction cost and validity of the
management models. Finally, we integrally solve the problem such as the design of the AGV transportation

system by considering system management.

Keywords: AGV transportation system, design and management methogology, agent cooperation, container
storage scheduling, container transportation planning.
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Container ship

Fig.1 The actual horizontal AGV transportation system in an automated container

terminal (ACT)
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Fig.2 Horizontal layout of AGV transportation system
(top view)
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4 Rows x 20 Bays x 4 Tiers = 320 [TEU]
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Fig.3 Container storage location
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Table 1 Specifications of the AGV, RT'GC, and QCC

AGV Loaded / Empty
Max. traveling velocity — [m/s] 5.56 / 6.94
Acceleration [m/s?] 0.15 / 0.15
Deceleration [m/s?] 0.63 / 0.63
RTGC
Max. traveling velocity — [m/s] 2.5
Acceleration [m/s?] 0.1
Deceleration [m/s?] 0.4
Storing time [s] 30
Transferring time [s] 30
\ QCC
‘ Loading/unloading time [s] | 60
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(a) The AGV_A measures the relative distances of
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(b) The AGV_A selects the RTGC_B based on the
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Fig.4 Distance-based RT'GC selection when an AGV arrives

at a destination point (top view)
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Fig.5 Workspace-based RTGC selection when an AGV
arrives at a destination point (top view)
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Fig.6 Distance-based RT'GC selection when an AGV goes

into a work path (top view)
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Table 2 System management models under random transportation

RTGC selection method RS DS DS DS DS WS WS WS WS
RTGC selection & call-out timing DP DP WP DP WP DP WP DP WP
Container storage scheduling X X X O O X X O O
Management model numbder 1) 2) 3) - - 4) 5) 6)

DS: Distance-based RT'GC selection, WS: Workspace-based RT'GC selection, RS: Random RTGC selection
DP: on the Destination Point, WP: on the Work Path, X: Random storage, (O: Storage scheduling
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Table 3 Comparison of transportation times

Number of location 3 4
Optimal plan 5.23 [h] | 4.76 [h]
Equal storage 5.32 [h] | 4.87 [h]
Quay-side-weighted storage | 5.29 [h] | 4.84 [h]
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