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Sediment deposited at the foot of landslides stabilizes them temporarily. Hence, the
removal of such sediment when installing emergency measures requires extra caution
to avoid reactivating the landslide. It is therefore necessary to monitor the movement
of landslides to avoid secondary disasters from a remote location for safety reason as
well as to provide a reliable monitoring measure.

One of the major remote monitoring methods is to use a non-prism type optical
theodolite, which is generally useful for measuring the ground displacement from ob-
servation stations because no measurement target is needed. However, there is some
concern that the measurement error is higher than that of an optical theodolite requir-
ing targets, and measurement at night is extremely difficult. In this study, we developed
a new method of setting up targets for an optical theodolite remotely from landslides
to overcome these problems.

The new method uses a crossbow. By launching an arrow tipped with a capsule con-
taining rose-color painted glass beads of 50 micrometer in diameter, the target on the
hill slope is marked when the arrow crashes into the ground. The target shows high
laser reflection due to the glass beads and increases visibility from a long distance.

The crossbow was newly developed for this study. Field experiments confirmed that
the crossbow could set up targets with an error of±50 cm at a distance of 300 m from
the launching point.

Further improvement of this new method will help establish safer monitoring systems
under emergency dangerous situations where direct monitoring is not possible.
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