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Methodology of Landslide Monitoring
using LIDAR in terraced field
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Abstract

In order to prevent landslide, understanding the behavior of the landslide is important. LiDAR can acquire high
density and wide range three-dimensional coordinate data. Then, itis possible to extraction landslide displacement.
A landslide observation using LiDAR is tried in various institutions. In the case of research using ground based

LiDAR, the movement was extracted by the finit&feience analysis using any seasons. However, displacement
magnitude can be extracted in finiteffdrence analysis, but the moving direction is unknown. In the case of
research using aerial LiDAR, surface model is created from acquired data, and the displacement between surface
model of two seasons is identified using the image correlation technique. Displacement magnitude cannot be
extracted by the image correlational method. This research aims is understanding three-dimensional displacement
of a landslide using ground based LiDAR. Specifically, displacement extraction is applied the least square matching
technigue which is one of the image processing techniques.

In the least square matching, matched point is calculated by geometric conversion and brightness conversion
of the imagery. This time, displacement extraction is tried using the imagery created from point cloud data. The
imagery was created brightness according to y coordinate value in X-Z axis plane from point cloud data. Using
the imagery, displacement of X-Z plane orientations is calculated by geometric conversion, and displacement of
Y axis orientations is calculated by brightness conversion. The object must be divided into several small zones,
and least square matching is searched for congruent points in the small zone. This small zone is called a template
in image processing. The size of a template is important for matching accuracy. When a template is too large,
calculation takes much time. When a template is too small, the number of matched point will decrease. As a result
of examining a suitable size, X1 11 pixels were decided for template size.

In this research, the method of measurement distance demanded from the size of the angular resolution from
specification of LIDAR. When a measurement object is divided into nine templates of 3x3, one template consists
of 11x11 pixels. Therefore, the size of one pixel is set as the abbrevigBonot the object. In this time, three
or more points LIDAR data are required in each pixel. In this study, an object of measurement is a stone wall
whose size is about 30 cm. Pixel size is set to 1 cm. Therefore, LIDAR measurement was carried out satisfying
the previous demands.

The experiment for evaluating least square matching in landslide monitoring was conducted. Displacement
was intentionally given to the LIiDAR data. The displacement of the X-Z coordinate value was set to 0, and the
difference of a Y coordinate value was set to 2 cm. Adapted least square matching should be performed that the
displacement magnitude of X-Z axis directions should be 0, and the displacement magnitude of Y axis direction
should be 2 cm. As a result of the experiment, verification point moved about 1cm in the X axis, about 2.5 cm in
the Y axis, about -0.6cm in the Z axis.

The least square matching has performed in Choja landslide area. As a result of performing displacement
extraction of an actual landslide, verification point moved about -2cm in the X axis, about 5cm in the Y axis,
about -0.8cm in the Z axis. The movement of Choja landslide wall was able to be accepted comparing with other
landslide monitoring results.
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