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The Container Shipping Route Comparison System by Modeling Logistic System
with Hybrid Timed Ambient Calculus

ToRU KATO""®  RYOTA YAMADA' MASAHIRO HIGUCHI! OHYAMA HIROSHI? KAWAMURA YOSHIAKI?
OHNO RYOTARO?

Abstract: Currently, the total number of trade containers handled at Japanese ports is approximately 17 million TEUs
per year. Of this, 90% of the 12 million TEU containers are transported by truck between major ports and regional
areas, with shippers choosing the means of transport at their discretion. In recent years, efforts have been made to pro-
mote the use of coastal vessels from the viewpoint of modal shift, but these efforts have not yet been fully successful.
We are researching on a new service which provides shippers with better transportation routes in terms of time, cost,
and C'O2 emissions. In this paper, we propose a route comparison system that is the core of the service. There are
several options for delivering containers arriving from overseas to major ports, including coastal shipping and trucks.
In the case of coastal shipping, there are multiple options in terms of time, such as shipping to the same destination
tomorrow or two days later, and there are cases where containers arrive earlier if they are loaded on the latter. HTAC
has the feature of being able to express these physical and temporal non-determinism explicitly. This system uses this
feature to generate and transition HTSAC (extension of HTAC) process based on information about multiple modes of
transportation and containers to list and compare all possible routes to the destination.

Keywords: Container Logistics, process algebra, Ambient Calculus, modal shift, coastal shipping, LCA
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