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Abstract

A study of a speed up of the coordinate transformation and

virtual construction scheme of indoor RFID chips

Mario Takemoto

Recently, services using location information such as a map and navigation has been
attracted the user’s attentions. These services are providing the services relying on GPS.
However, GPS cannot be acquired position information underground space, indoors and
the high rised of building area. Therefore, RFID tags placed on a floor, wall and ceiling
could be expected as a new sensor infrastructure alternative to GPS. Accordingly, a
service deploying the RFID R/W has been proposed. This service concept is called as
Chipped City. This research aims to configure the effective three dimensional map and
the location information obtaining in Chipped City. High speed conversion to the loca-
tion information from the RFID tags and the construction of the three dimensional map
are the targets of ths study. For the high speed conversion to the location information
from the RFID tag, a layered model of ID based on address information was proposed to
provide the regularity to the RFID tags. For the construction of the three dimensional
map, a search method using address information was introduced newly. The method
could display various ranges in accordance with the user interactions. Further, a new
three dimensional map configuration scheme using search methods was proposed. The
new scheme was named as Mario method.

As the validation of the scheme, MARIO method was compared with the previous

architectures of MOST layer model and HIMECA method. The acquisition time of
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the information required to configure the map of a building was evaluated and also
the time required to get the current location were compared. In MOST layer model,
the acquisition time of the data required to configure the map was 1104[msec| and the
time required to get the current location was 1056[msec]. In HIMECA method, the
acquisition time was 1093[msec| and the time required to get the current location was
95[msec]. In MARIO method, the acquisition time of the data getting was 1100[msec]
and the time required to get the current location was 105[msec]. In the acquisition
time comparison of MARIO method and MOST layer model, MARIO method was
superior. It suppressed 90% of the time required to get the current position compared to
MOST method. In comparison of getting location time with the two methods, MARIO
method was almost equivalent to HIMECA method. However, while HIMECA method
is impossible to implement the construction, MARIO method is able to solve the problem
of the implementation. From the results mentioned above, the usefulness of the MARIO
method is clarified. Also, it is verified that the time required to get the current position
is sufficiently available for the navigation applications. The results shows that the

proposed scheme withstands for a usage in a navigation application of walkers.
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