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The Highest Accuracy of 3D Measurement using A/PRISM
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Abstract

In Shikoku area, the monitoring of the slope disaster damages by the typhoon becomes a problem. There are
many steep mountains in Shikoku area. They will be some potential to occur slope disaster. Therefore, the technol-
ogy to monitor the slope disaster is needed. Then, the satellite remote sensing technologyfieitithve éor slope
disaster monitoring. In this study, ALQIPRISM data was used for slope disaster monitoring. In 2006, remotely
sensed data of PRISM (Panchromatic Remote-Sensing Instrument for Stereo Mapping) sensor that mounted on
Japanese satellite ALOS (Advanced Land Observation Satellite) was began to provide for general users. ALOS
has some missions such as mapping, regional observation, disaster monitoring and survey of natural resources. In
the mission of disaster monitoring, it is important to do change detection offibeted area with high accuracy.

ALOS has panchromatic three lines sensor named PRISM. Triplet imagery can be acquired at the same location at
the same time from the same orbit. Therefore, acquired data of PRISM sensor is expecting to generate 3D data.
The 3D data can be used for disaster monitoring and many others. Authors report the change detection by multi
temporal ALOZPRISM stereo imagery. The DSM (Digital Surface Model) generation technique that used stereo
PRISM images was developed in our laboratory. The proposed method needs some GCP (Ground Control Points)
for accurate geometric model and stereo corresponding points by image matching. GCPs are measured by VRS-
GPS (Virtual Reference Station Global Positioning System) measurement. And the accurate geometric model is
derived using GCP. Gupta & Hartley model was used for 3D measurement. This model showed the highest accu-
racy between basic geometric model and RPC model by accuracy validation of 3D measurement. Basic geometric
model showed about 5m. and RPC model showed about 10m. Especially, Gupta & Hartley model showed 4.577m.
Then, basic geometric model is morgeetive than RPC model. It guesses from satellite image resolution, The
highest accuracy of 3D measurement using AJRFISM is about 5m. The stereo corresponding points are com-
puted by template matching and least squares matching. Surface elevation is calculated by least squares method
using the geometric model and the corresponding points. Used data observed at December 2006, January 2008
and January 2009 were selectedThe validation of generated DSM was tried by change detection in these area.
Three DSMs was generated using this method. The DSM is converted to grid mesh data from random point model
data. Two method were used for change detection. One method is simple elevation comparison. another one is
NCCC (Neighborhood correlation cieient comparison) method. Test area was selected around KOCHI Pre-
fecture, JAPAN. And, target changes selected three areas. The result of simple elevation comparison was showed
systematic error. The systematic error was named DSM Jitter noise. Jitter noise was occurred by micro pulsation
of satellite. Jitter noise can be eliminated by DFT (Discrete Fourier Transformation). But, each target changes was
not detected by altitude comparison. NCCC method can be applied for satellite image data and DSM data. NCCC
method was detected a target changes in Shinohara area. But, detected displacement had been diverted to a lot of
noises. Therefore, these noise elimination bicomes the problem for change detection.



