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Detection of three-dimensional location of targets by Directional Borehole Radar
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Exploitation of underground spaces is growing due to the infrastructure development. Nowadays, underground
spaces are utilized as a place to store oil resources, and in the future, it may be used even as a place to store carbon
dioxide and high-level nuclear waste. Preliminary surveys of bedrocks and underground lifeline utilities are
essential for the underground construction to ensure the safety of the construction and also for people living in the
neighborhood. Borehole radar is useful tool for the detection and localization of underground objects in deep
region. Fig.1 illustrates a schematic view of a borehole radar measurement. Conventional borehole radar images
suffer from azimuth ambiguity of target location due to the omni-directional radiation pattern of a dipole antenna.
To solve this problem, we developed a “directional” borehole radar system which has an array receiver. An
azimuth location of a target is detected from phase differences induced among receiver antenna elements. Finally,
the directional borehole radar system was tested in a field site, and a location of a subsurface tunnel was
successfully detected (Fig.2).
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