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High-Speed Ground-to-Train Communication System
Using Free-Space Optics Technology for Ubiquitous Network Society
Abstract

The appearance of the Internet that has an unlimited information data base, the amount of
our information increase drastically and it is a tool for improving the richness of our life. The
Internet connection service by public wireless LAN is started, realization of the ubiquitous
society, which can draw out various information from the Internet, “Anytime and anywhere”, is
becoming a reality. However, these are “Points” on the map, the service development to "Line"
that connects "Point" is required. Last year, as service of “Line”, the Internet connection service
in Shinkansen started, but we cannot fully enjoy the benefit of the Internet as the ubiquitous
society. Shinkansen, with a lot of use of company employees who stay the train is comparatively
long, is required the service more stable and faster communication speeds.

In this study, we propose High-Speed Ground-to-Train Communication System Using
Free-Space Optics Technology, as a system that can provide fast and stable Internet connection in
the Shinkansen, and designed from a basic design to a detailed design of the system along the
“V” model. As a validation of the system, united functional modules after experimental
validation of the functional modules, and did the combination examination. To produce a
prototype we integrated units, and to prove the utility of this system we performed the proof
examination by the existing railways. In addition, the proof examination that uses Shinkansen is
scheduled to be conducted soon.

The breakthrough in this system, the one is that a user can connect the Internet without being
conscious of the change of the network while moving between Tokyo and Shin-Osaka, and one
more is to realize high-speed and stable communication between a train and the ground. Results
of the proof experiments using a prototype, between the train which moved at 130km/h and the
ground, high-speed and stable network connection and the switch between networks were proven
to be the design.




