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3D Measurement Using ALOS PRISM images
with RPC Model and the Evaluation
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Abstract

In October 2006, Japanes Satellite ALOS with PRISM SENSOR observed data was provided
from JAXA Japan. PRISM sensor can observed 2.5 meter ground sampling distance for three
angles at the same time which are forward, nadir and backward looking. Usually, 3 dimensional
data can generate from 2 images with parallax. These images called stereo image. Therefore,
PRISM sensor is supported generation of 3 dimensional data from observation images. Usually,
3 dimensional data is generated from daisuu model called RPC model. But, RPC model must be
bought from RESTEC JAPAN. Last year, 3 dimensional data was generated using Ground Control
Points and Simplify Geometric Model by Nakagawa. Research of Nakagawa was generated 3
dimensional data using Level 1B1 of PRISM images, which are nadir image and backward image.
Finally, 2 dimensional data was included systematic error from correlated altitude of Ground
control Points. In this Research, 3 dimensional measurement was developed using RPC model
from none correlated altitude of Ground control Points. And, 5 scene images were used , show
influence of difference of geometric and satellite orientation. Observation season’s are summer
and autumn or winter. Summer scenes was 1 scene, autumn or winter were 4 scenes. each scenes,
plain part including 1 summer scene and 2 autumn or winter scenes, mountainous part including
2 autumn or winter scenes. Validation of 3 dimensional measurement using Hyodo method. 3D
data is compared with data of 4 cm accuracy from observed GPS data. Nakagawa showed 15.2m
accuracy of root mean square error in mountainous part and 2.88m accuracy of root mean square
error in plain part. In the research showed 10.6m accuracy of root mean square error in mountain
part and 2.82m accuracy of root mean square error in plain part. Standard deviation showed
3.41m accuracy in mountain part and 0.151m accuracy in plain part. Hill-shade figure showed
detail of geodetic in plain part more than 10 meter mesh elevation data from Geographical Survey
Institute. 3D data can analysis for water hazard.

Processing time of 3 dimensional measurement for one scene of PRISM imagery needed 1 year
using 50 computers by Hyodo and Nakagawa. In this research, Processing time of 3 dimensional
measurement in same situation needed less than 48 hours using 5 computers. Rescue work of less
than 72 hours needed for earthquake. In this result is effective for earthquake analysis.

Therefore, Effective results of this research are detecting trend of plain field and mountain field,
and development of 3D measurement from RPC Model.
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