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Validation of 3D Measurement Using GeoEye-1
Stereo Imagery
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Abstract

In 2008, GeoEye-1 was begun to provide. GeoEye-1 has panchromatic sensor with 0.41m ground sampling dis-
tance and multi spectral sensor with 1.64m ground sampling distance. The true color imagery of ground sampling
distance 0.41m can be made from panchromatic imagery and a multi spectral imagery. The distribution of general
users has been limited to ground sampling distance 0.5m. The bits per pixel in each spectral band is 11 bits. The
0.5m ground sampling distance is the highest resolution in high resolution satellite. The GeoEye-1 stereo imagery
can be acquired almost at the same time. The 3D data can be generated by using GeoEye-1 stereo imagery. Gener-
ated 3D data can be used for natural disasters monitoring, management and infrastructure management. Generally,
3D data can be generated using RPC model. On the other hand, basic geometric model with GCP data can make
3D data. In this study, 3D data was made by using the GeoEye-1 stereo imagery. 3D data was generated using
basic geometric model which was semi-perspective projection. Because of very high resolution, the extracting
the center of the intersection on the imagery wdBdlilt. Therefore, suitable type of GCP for GeoEye-1 was
validation. For GeoEye-1 imagery, vertex offfrasign on a road wadtective as GCP. RMSE showed less than
1 pixel. Corresponding points are necessary for a 3D measurement which required by image processing or visual
interpretation. In this study, the accuracy of a 3D measurement by image matching and visual interpretation was
evaluated. The decision of the size of template and size of scan is necessary for the least square matching. Then,
the best image size for the GeoEye-1 imagery was verified. However, the least square match doesn’t correspond
to the true color imagery. Therefore, the Gray scale imagery and Near infra red imagery, Red imagry was used.
The gray scale imagery was made by average the pixel value of RGB. As a result of the verification, the size of
template is 81pixel and the size of scan is 161pixel. The 3D measured by using the imagery of the Gray scale
imagery and Near infra red imagery, Red imagry, and nir band. The result of 3D measurement was verified only
in direction of Z(altitude). RMSE of gray scale imagery showed 1.16m. RMSE of red band imagery showed
1.20m. RMSE of nir band imagery showed 1.16m. Result of visual interpretation, RMSE of Z axis showed 1.2m.
The accuracy of the generated 3D data was about 1m. The accuracy of 3D data is inferior to ground sampling
distance of GeoEye-1 imagery. However, it was possible to adjust to other satellite images an existing 3D mea-
surement method. Therefore, present method can be used in the same type dRRISHSand GeoEye-1 or
other satellites in the future. Accuracy of the geographic information can improve by using the GeoEye-1 imagery.



