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Abstract

A study on visualization of subterranean wiring and pipeline

by paved road of the ID chips

Haruna Nakashima

In recent years, RFID tags are already used in logistics management systems and
self-controlled movement support systems. They are also expected to be utilized more
widely in the other applications. The tags have the excellent features possible to be
written and read the information and are possible to be actuated on radio communica-
tion. Therefore, the low cost RFID tags are expected to realize a ubiquitous society of
the future.

In this article, the RFIDs are assumed to be embedded under a road pavement. Re-
cently, communications line, pipe of waterworks are installed under the roadway and the
sidewalk. Many of these are buried in the manner where they intersects to the others,
respectively. These infrastructure component location information are shared within
the related operations by sticking stickers on a paved road surface. But these stickers
almost get soiled with rainfall and finally come off from the road surface. In addition,
each infrastructure operator manages his own embedded pipe map under the pavement
using the GIS description standard. On a highway construction with refering a piping
diagram, it’s trouble for a construction worker to inquire an exact location from the
wiring map of the other operators. Therefore, a support device is needed which able
to support the construct operator’s recognition of the hidden wires. In this article, the

visualization support for buried line map without hassle was confirmed.
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This research aimed to propose subterranean wiring and pipeline infrastructure refer-
ence confirmation system by RFID technology, not a sticker. To achieve this objective,
the visualization method proposed provides the exact locations of subterranean wiring
and pipeline using the combination of RFID technology and GIS technology. First, the
management method of subterranean wiring and pipeline by unique identification ID
of RFID tag and ArcGIS layer structure management were studied. In addition, the
displaying information content on a smart device as a map of subterranean wiring and
pipeline on paved road was also proposed.

As the validation of the system scheme, the visualization accuracy was inspected
whether the harmful error could be included or not. For the numerical value expression
of subterranean wiring and pipeline, the method of At Least Squares is used. In the
validation, the range of the tube was changed in order to decide the coordinates of the
suitable reference RFID tag. The range change from tube was 5cm, 10cm or 20cm. Also
the length of the pipe was changed with the cases of 40cm, 400cm and 4000cm. The
error was smallest in the case of 10cm apart from the pipe. The accuracy validation
from these results indicates that this RFIID visualization scheme can display the buried

subterranean wiring and pipeline location with small error.

key words RFID tag, GIS, subterranean wiring and pipeline, visualization
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