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A Management System for Freight Systems with
Dynamic Routing based on the Ambient Calculus

TOSHINOBU TSUJIMURA, ! Masaniro HicucHi!
and Toru Katof!

We are investigating freight management systems ensuring the correctness of
container handling during shipping. Such systems determine the correctness
by comparing container handling, which is sensed by RFID, with transitions
of formal models (formulae) written in the Ambient Calculus. Freight systems
have the nested structures, i.e., packages (e.g. containers) containing smaller
packages (e.g. luggage) that are accommodated by a larger entity such as a
container ship. The Ambient Calculus is a formal description language that
is suitable for modeling systems with the nested structures that dynamically
change. The management system consists of two components: a system that
automatically generates formulae of the Ambient Calculus and another system
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that manages the actual freight. The former system generates formulae that
express the transportation routes of containers based on several trading doc-
uments such as shipping invoices, B/L instructions and routing plan tables of
ships. The latter system senses the movement of containers by using RFID and
checks their consistency with the transitions of corresponding formulae. The
management system can treat hub and spoke type freight systems where con-
tainers leave a spoke port for another spoke port via more than one hub port
that are recently becoming common.
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