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Optimal Layout of Shortcuts in Unidirectional Circulation-type Material Handling System

LI Jun-tao', XIA Kun', KISE Hiroshi*
(1.Shanghai Ocean University, Shanghai 201306, China; 2.Kyoto Institute of technology, Kyoto 601-8585, Japan)

ABSTRACT: To increase the throughput and improve the performance, adding shortcuts and optimizing the different
amounts and locations of shortcuts layout in unidirectional circulation-type material handling system on a single loop can
provide the shorter route and also improve the efficiency of the system. This paper made a mathematical model of this
system, analyzed the different amounts and locations of short-cut layout and then made the simulation experiments under
the condition of two basic scheduling rules. According to the analysis and experiment, under the condition of two basic
scheduling rules, the first layout of shortcuts setting could decrease the interference of the system but lower the through-
put. The fourth layout of shortcuts setting could maximize the throughput of the system but increase the interference. In
conclusion, from the view point of decreasing the energy consumption (interference), when the only shortcut must be lo-
cated in the middle of all the processing station, the interference time achieves the minimum while the throughput is the
lowest. From the view point of increasing the throughput in the system, when all the shortcuts must be located in the
middle of each two processing stations, the maximum throughput can be achieved while the interference time is increased.
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