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Improvement of Transportation Efficiency in Large-Scale Factories Using Technology
Integrating Mathematical Optimization and Microsimulation
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Automated transportation systems with automatically controlled vehicles have been introduced into large-scale factories equipped with job
shop type manufacturing lines in recent years. In such factories, large quantities of semifinished products are delivered to and from the shops by
vehicles. Efficient movement of these vehicles is essential because vehicular congestion may lower the production efficiency of the shops. It is
therefore necessary to efficiently control the speed of each vehicle according to the flow of movement in relation to the preceding vehicles.

Toshiba has developed a technology integrating mathematical optimization and microsimulation based on traffic congestion theory that incorporates
the following processes: (1) visualization of the traffic condition of each vehicle in the factory, (2) modeling and microsimulation using the "Intrafab
Transport Simulator," a transportation simulator based on control rules applied to multiple vehicles, and (3) optimization of the control rules to improve
transportation efficiency. We have conducted simulation experiments on the "Intrafab Transport Optimizer," a newly developed transportation optimizer

applying this technology using actual data of an automated transportation system, and confirmed the effectiveness of this technology.
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Flow-density diagram showing relationship between vehicle flow and den-
sity in analyzed area
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Target velocity function depending on distance between vehicles
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Flow-density diagram in case of vehicles running at target velocity
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Example of Intrafab Transport Simulator display
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System architecture of Intrafab Transport Optimizer
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Maximum flow rate obtained by Intrafab Transport Optimizer
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Example of optimal solution obtained by Intrafab Transport Optimizer
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