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Methodology of Landslide Monitoring
by Using Ground Based LIiDAR
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Abstract

In order to prevent landslide, understanding the behavior of the landslide is important. Conventional methods
for landslide monitoring are used GPS, Expansion gauge, Inclinometer. But , These methods can measure only
few points and lines. Currently, it is expected that ground based LiDAR can be used to monitor the whole landslide
area, because the ground based LiDAR can acquire three-dimensional data in wide area and high density.LMS-
Z210(RIEGL) was used as ground based LiDAR. The ground based LIDAR has 2.5cm accuracy in standard
deviation. In this study, methodologies of Landslide monitoring by ground based LiDAR were established. It is
necessary to establish the each technique.
1.Scanning method

For accurate measurement, surface of flat plane should be used to eliminate randam errors.In the indoor ex-
periment, at least 256 points or more points should be used for accurate surface measurement, the error margin
produced less than 1cm in indoor experiment.When the object surface is small, repeat measuremerftedt be e
tive to keep accuracy.
2.Ground control points

Time series data must be prepared for monitoring landslide. Each data should be geometrically transformed
in order to become same coordinate system for comparing each other. Therefore, control points must be setup in
the landslide field. Materials of the control point was prisms can be set up far away. Reflector sheet was used for
change detection. Acquisition of the vicinity of the center of coordinates in the method used the averaging weight
of reflection strength in selection of GCP.
3.Geometric transformation

Position of the ground based LIDAR was setup on a fixed place, the transformation model must be fit to the
situation and it is established.Displacement of calculated position by geometric transformation.Therefore, fixed
position model is suggested as geometric transform.
4.Change detection method

Reflector sheet was used for change detection.Reflector sheets placed on shore protection blocks on the land-
slide field.Extracted ground based LIiDAR points were 10cm far from center of reflector sheet by Total Station and
higher reflected points.These points are used to displacement extraction.

0 And also, it is necessary to capture in surface. The displacement extraction without the reflector sheet is neces-
sary.The displacement extraction technique acquired the shore protection block in visual interpretation.

0 Result of extracting displacement by using these techniques, there is a possibility that is not the movement of
the landslide.lt is necessary to confirm the displacement situation in detail in fture.



