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Improving the Accuracy of 3D Object-space Data Extracted from

IKONOS Satellite Images - By Improving the Accuracy
of the RPC Model
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Lee, Jae Bin - Kwak, Tae Seok - Kim, Yong Il

Abstract

This study describes the methodology that improves the accuracy of the 3D object-space data extracted from
IKONOS satellite images by improving the accuracy of a RPC(Rational Polynomial Coefficient) model. For this
purpose, we developed the algorithm to adjust a RPC model, and could improve the accuracy of a RPC model
with this algorithm and geographically well-distributed GCPs(Ground Control Points). Furthermore, when a RPC
model was adjusted with this algorithm, the effects of geographic distribution and the number of GCPs on the
accuracy of the adjusted RPC model was tested. The results showed that the accuracy of the adjusted RPC model
is affected more by the distribution of GCPs than by the number of GCPs. On the basis of this result, the algorithm
using pseudo_GCPs was developed to improve the accuracy of a RPC model in case the distribution of GCPs
was poor and the number of GCPs was not enough to adjust the RPC model. So, even if poorly distributed
GCPs were used, the geographically adjusted RPC model could be obtained by using pseudo GCPs. The less
the pseudo_GCPs were used -that is, GCPs were more weighted than pseudo_GCPs in the observation matrix-,
the more accurate the adjusted RPC model could be obtained. Finally, to test the validity of these algorithms
developed in this study, we extracted 3D object-space coordinates using RPC models adjusted with these
algorithms and a stereo pair of IKONOS satellite images, and tested the accuracy of these. The results showed
that 3D object-space coordinates extracted from the adjusted RPC models was more accurate than those extracted
from original RPC models. This result proves the effectiveness of the algorithms developed in this study.

Keywords : IKONOS Satellite Image, RPC Model, Ground Control Point, Pseudo Ground Control Point
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