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Automated generation of digital elevation model by digital photogrammetry
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Abstract

Landslide is phenomenon which mass of soil moves. In order to prevent landslide,
understanding of landslide behavior is important. Behavior of landslide is measured
using extensometer or inclinometer. However, using extensometer or inclinometer is
point measurement. It is difficult to understand the behavior of whole landslide. To
recognize the behavior of whole landslide, DEM(digital elevation model) must be
generated and detected changing.

Nowadays, there is measurement technology of digital photogrammetry which can
make DEM cheaply and with high accuracy. Resolution of digital camera, object
distance, and B/H (baseline ratio) become factor of measurement accuracy in digital
photogrammetry. Especially, B/H gives influence to accuracy which is related stereo
matching. Usually, relationship between stereo matching and B/H was discussed in
satellite remote sensing. However, digital photogrammetry in close range is not
discussed. And, relationship between stereo matching and landcover was not discussed
in satellite remote sensing. Therefore, it is necessary to clarify that how much B/H and
landcover influences to accuracy in close range photogrammetry.

An objective of this study is developing automated 3 dimensional measurement
system for landslide monitoring. Moreover, B/H and landcover evaluated influence to
accuracy which is clarified using 3 dimensional measurement system. This study
examines following three items. And, make reference to optimal camera position in
digital photogrammetry.

O To investigate B/H gives to measurement accuracy.
O To investigate B/H gives to stereo matching accuracy.
O To investigate landcover give to number of stereo matching points.
From the result of research, following have been understood.
0 Stabilized measurement accuracy in B/H 1-2 is acquired.
0 The accuracy of stereo matching will become high when B/H becomes less than 1.
0 Stereo matching is difficult when land covering is uniform.
Therefore, ideal camera position showed B/H1. In case of 20m distance from the object
and B/H1, developed 3 dimensional measurement system can be expected less than 6¢cm

accuracy.
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