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Abstract

Landslide is one of the sediment disaster caused by natural factors such as topography, geology, rainfall and
groundwater. The movement of landslides is very slow from 0.1cm to 10cm per year, and the landslide disaster
area can be very large.Ground damage appears in landslide areas such as cracks, stairs, depressions, and collapses.
These can cause serious damage to the lives or agriculture. In addition, it is a dangerous phenomenon because it
may suddenly lead to collapse.

At present, the estimation of the landslide area is estimated from field surveys and data obtained by measuring
instruments. However, it is difficult to use this method when the landslide is extensive or in dangerous places
where humans cannot access. In recent years, aerial surveying has been attracting attention as an efficient surveying
method. There are two types of aerial surveying.one of “laser surveying”, which radiates a laser beam to acquire
terrain data. Another is ”photogrammetry”, which measures position and shape using photographs. In a study using
aerial laser surveying, Mukaiyama and Ekawa[ 1] used a two-period high-resolution digital elevation model (DEM)

to the extraction of three-dimensional displacements applied image matching techniques (Patent No. 4545219).
In addition, as a study using aerial photogrammetry, Yamamura[2] estimated the magnitude of a disaster from the
difference of the elevation values between the DSM (numerical surface model) created from aerial photographs and
existing DEM. However, high-resolution laser measurement is expensive and is not practical when high-frequency
measurements are required. In addition, with regard to the difference analysis of the elevation value, it is possible
to extract the displacement amount, but not known moving direction.

This laboratory has been studying on the extraction of landslide displacement using aerial photogrammetry in
the Takase area since 2017. Takase area in Kochi has many landslides. In 2010, a large landslide covering 7 blocks
was discovered. This block is called an A-O block. However, the boundary of this A-O block has not yet been
clarified. Therefore, In this study, we aimed to determine the landslide block using aerial photogrammetry.

As a specific estimation method, a three-dimensional point cloud of a landslide is created from the photograph
acquired by the UAV(Unmanned Aerial Vehicle), and voxelization of the point cloud data was performed. Next,
we tried to extract the three-dimensional displacement by calculating the difference in the terrain shape of the
voxel model . The data obtained in this study are for five periods from August 2017 to August 2019. From the
displacement extraction results, it was confirmed that the landslide block shape could not be extracted, but there
was a possibility of deformation. As a result of field reconnaissance, cracks and misalignment of stone walls were
confirmed in several places. In addition, we tried displacement extraction using the point cloud matching method
and edge extraction of the landslide boundary using differential images, but we could not extract clear displacement
points. This is because a 3D model created using photographs taken from high altitudes does not have the accuracy
required to show detailed displacement, and this method cannot cope with noise such as plant growth. In the future,
it is necessary to improve the restoration accuracy of the model by examining the flight path and altitude, and to

improve the method considering the removal of trees.
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