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Performance evaluation of AGV system in a port delivery
by using Queuing network theory

o Satoshi HOSHINOT, Jun OTAT, Akiko SHINOZAKI', Hideki HASHIMOTOTf
"The University of Tokyo TMitsubishi Heavy Industries, LTD.

Abstract— In this paper, we propose a design methodology for the AGV transportation system for a port
container terminal and performance evaluation by using the queuing network theory. In this study, we deal
with an actual transportation system as a combinational optimization problem. Therefore, the working
path, passing path, and working multi-agents such as AGVs (Automated Guided Vehicles), container cranes,
and transfer cranes are included in this system. We describe how to deliver these design parameters by
the performance evaluation of an AGV transportation system. Finally, the combination of optimal design

solutions is delivered.

Key Words: AGV (Automated Guided Vehicle), Transportation System in a Port Container Terminal,
Queuing Network Theory, Optimal Design, Multi-Agent System.
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Fig.1 Layout of AGV Transportation System
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Fig.3 Modeling the Transportation System Layout

Table 1 Specification of AGV
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/{ransporting time at Node2,/4/
I

Max. velocity [m/s] 5.56 6.94

Rotational velocity [m/s] 1.39 1.39

Acceleration [m/s?] 0.15 0.15
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Fig.4 Modeling of Transport Routing
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Table 2 The Combination of Desing Parameters

No. || Container | Transfer | AGV | Transporting
Crane Crane Node2, 4 [s]
a 3 7 27 361, 360
b 3 8 21 243, 242
c 3 9 19 203, 203
d 3 10 18 193, 192
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Table 3 Average Number of AGVs at each Node
‘ No. H Nodel ‘ Node2 ‘ Node3 ‘ Node4 ‘

a 4/3 10 3/7 10

b || 4/3 7 3/8 7

c 4/3 6 3/9 6

d | 4/3 6 3/10 5
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Fig.6 System Throughput

Table 4 Traffic Intensity at Node 1 and 3
‘ No. H Nodel [%] ‘ Node3 [%)] ‘

a 7.8 47.6
b 80.0 42.9
c 81.1 38.6
d 79.9 34.2
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Fig.7 Performance Evaluation by Traffic Intensity
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