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Abstract

Landslide is the phenomenon of mass movement, which moves 0.0lmm~10mm/day. Expansion
gauge, inclinometer or GPS have been used for landslide monitoring. However, they measured some
points or along lines. Therefore it is difficult to measure whole landslide area. Currently, it is
expected that ground based portable laser scanner can be used to monitor landslide, because laser
scanner can acquire three-dimensional data of wide area in a short time. However, there are three
problems in accurate measurement using laser scanner as follows:

1) Accurate Measurement
2) Accurate setting

3) Accurate control points in laser scanner data

This study is focused on measurement accuracy of a ground based laser scanner. Surface
measurement method is expected to improve accuracy.

Accuracy for landslide monitoring is required less than lcm in standard deviation. Point
measurement by using laser scanner has much error. Moreover, measurement of same point is
difficult. Therefore, the error will be able to adjust by measuring same surface using many points
data.

The objective of this study is developing the model of error distribution. By using the model, width
of measurement surface and number of measurement point will be obtained to satisfy the accuracy.
When the error was random noise, the error should be expressed by inverse proportion with square
roots of the number of points and a width of surface. The model of error distribution was adjusted by
simulation data. In surface measurement, the relationship between the number points related with
width of surface was drawn in a graph by the model of error distribution. The model showed
required accuracy was satisfied when a width of surface over 6 cm, standard deviation of laser
scanner accuracy is 25 mm and length from target surface is 3m. On the same width of surface
relationship between density of measurement point and error was drawn is a graph. The model
showed required accuracy was satisfied with over 800 measurement points on 3cm width of surface.

The model of error distribution was compared with experimental data by using actual laser scanner.
Then almost same results were obtained. So, the model can be applied to real situation in landslide.
And measurement method of laser scanner will be established in landslide monitoring.



