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Abstract

A study of 3D virtual geo space fence

detection mechanism by distributed RFID Chips

Tomohiro Yoshizaki

In recent years, RFID tags are already used in sales management system, storage
administration and shipping control system. The reasons are that the RFID tags have
the convenient features of radio communication and the cheap reading/writing of the
information. Therefore, the technology using RFIDs are expected to become more pop-
ulation the future.

In this article, the RFID tags are assumed to be embedded on the ground and the
walls. Recently, while a ubiquitous network gathers the common interests, the user’s
location would be realized as the geographical area.These services are using a GPS for
getting the location information. But, the deviation occurs in the GPS location infor-
mation in case of indoor and the area surrounded by the tall buildings. The relationing
between the GPS coordinate and the map coordinate is performed only within two di-
mensions of a plane. It would not suitable for setting the three dimensional flexible
boundary lines. Therefore, the accurate geographical boundary detection in the virtual
space is required.

This research aimed to propose three dimensions virtual space boundary of the detec-
tion according to RFIDs. To achieve this objective, the 3D virtual geo space detection
method was proposed using the combination of RFID technology and geo fencing. First

of all, the setting method of the geo space due to the location information of RFID tags
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and Google map were studied. In addition, the management method and detection and
notification method of geo space referring RFID tag was also proposed newly.

To evaluate the system scheme, it was verified whether the detection could be done
within 3.0 seconds for the shapes of the various geo spaces. The matching of the pedes-
trian location from the RFID tags and the geo space is verified by calculating the
location information. It was allowed to change the number of RFID tags of the vertices
to match for the various geo space figure. In the two dimensions space, the figure is
four for the basic form, and the figure is eight for the complex form composed from
two basic forms. In the three dimensions space, the figure is eight for the basic form,
and it becomes sixteen for the complex form of two basic forms. These results indi-
cates that three dimensions virtual geo space detection system using RFID technology

is sufficiently useful.

key words RFID tags, GPS, geo space detection
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