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Abstract

Landslide is phenomenon of mass movement in terrain. In order to prevent landslide,
understanding behavior of landslide is important. The behavior of landslide is usually
measured using extensometer, inclinometer or GPS ( Global Positioning System). However,
those are equipments for just point measurement. In this situation, understanding
the behavior in whole landslide requires very high-resolution time-series
three-dimensional elevation model.

Nowadays, Laser Scanner can be wused for generating high-resolution
three-dimensional model, which can easily measure millions of points. However,
data volume of Laser Scanner is so huge that general commercial software (CAD,
CG and GIS) cannot apply. So, Laser Scanner data must be accessed by original
program.

Objectives of this study are measuring landslide by Laser Scanner in time-series
and detecting the displacements. Firstly, three-dimensional elevation model
including grid type model, contour line, cross section line and surface model are
generated. Next, detecting software of landslide displacement 1in each
three-dimensional model is programmed by C language. Finally, landslide displacement
monitoring system will be developed. In this study, Tyojya-landlide, Niyodo-mura,
Kochi was selected for test area.

Measurements of landslide using Laser Scanner were carried out in July, September
and December 2003. The landslide displacements from the laser scanner data were
successfully detected by original C programs. The results of the detecting landslide
displacements in each three-dimensional elevation model were explained as follows ;

- Grid type : displacements monitoring was very easy to detect though accuracy was
lower than other models. The accuracy was depending on grid size.

- Contour line and Cross section line : displacement monitoring was also easy in
high accuracy after finding displacement area and direction.

- Surface model : displacements monitoring was done in high accuracy when extracting
same surface in different period. However it was very difficult to extract the same
surface automatically. The accuracy was depending on area size and direction of the
surface. Finally, following displacement monitoring system was developed.

01 Displacements extracted using grid type model in X, Y, Z direction.
02 When displacements are found, contour line and cross section line were generated.
03 The high accuracy displacements monitoring based on surface model is carried out

when surface extraction is succeeded.



