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Optimal Design and Evaluation of AGV Transportation Systems
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Abstract— In this paper, two designs for optimal Automated Guided Vehicle (AGV) transportation systems
are presented. One is vertical and the other, horizontal. For these systems, the hybrid design methodology
proposed here is used. Therefore, we describe how to model and formulate these transportation systems and
derive the design parameters, that is, the optimal design solutions. We next evaluate these two transportation
systems based on the various transportation requirements, that is, the demands from a port authority. For
this purpose, we compare the systems based on the total costs in constructing them. Finally, the evaluation
and analytical results are provided, and the most convenient system is presented based on the validity of

each system for the given demand.
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Fig.1 Two types of AGV transportation systems in automated port container terminals (top view)
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Fig.3 Transporting/Transferring/Storing operation
by AGVs and RMGCs in the container yard area
(side view in the vertical system)
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Fig.4 Transporting/Transferring/Storing operation
by AGVs and RTGCs in the container yard area
(side view in the horizontal system)
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(a) Total cost and ratio of the vertical transportation system
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(b) Total cost and ratio of the horizontal transportation system

Fig.7 Comparison of the total construction cost and ratio of the design parameteres each AGV transportation system
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