














stereo images with good quality GCPs by refining the vendor-supplied RPCs,
refining the RFM derived ground coordinates, or by recalculating the
vendor-supplied RPCs. The accuracy of IKONOS Reference level stereo products
can then be improved to the Precision plus level products which has the 0.9 m
RMSE of positional accuracy. Therefore, the RFM provides a cost-effective method
for high accuracy DEM generation.

e From the three methods mentioned above, the method for bias compensation by
refining the vendor-supplied RPCs is recommended since it is easy to perform and

fewer GCPs are required.

The 3D physical model available in the PCI Geomatica OrthoEngine environment can
be used for the accurate processing of IKONOS stereo images, and extracting 3D
information. By providing approximate 12 to 15 high-accuracy GCPs, the submetre

level accuracy of the 3D reconstruction could be achieved.

It can be concluded that IKONOS stereo imagery is clearly of very high metric quality,
and it is a relatively straightforward matter to achieve high 3D geopositioning for the

DEM generation with the Reference level of IKONOS stereo product.

6.4 Recommendations for Future Research

Based on the proposed methodology and the experimental results, some
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recommendations can be summarized in order to extend the research in the future.

*  When using the refined RFM, the contribution of the individual vendor-supplied

RPCs may vary to the 3D sensor model calculation. Those coefficients with

smaller contribution which may lead to unstable recalculation of RPCs should be

removed.

» Large errors may occur in areas shadowed due to hills, buildings, and trees (no

leaves on deciduous trees in winter-acquired stereo images). Because the surface

heights are included in terrain elevation, the elevation errors should be

considered as a function of the land cover (bare surfaces, urban areas, deciduous,

conifer, mixed, and spare forests). It is suggested that DEM accuracy may be

evaluated by classifying the study area into different terrain types (e.g., hilly

topography with different land cover classes).

 High-resolution satellite images increase the need for higher accuracy of data

modeling. Other non-rigorous models such as DLT, SDLT and 3D affine

transformation can be used to extract DEMs from IKONOS in-track stereo

images to see if a better DEM can be expected. In order to accurately model the

imaging geometry of high-resolution flexible pointing images such as IKONOS,

a satellite orbital parameter model is useful.
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