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A Study on Determination of the Matching Size of IKONOS Stereo Imagery
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Abstract

In the post-Cold War era, acquisition technique of high-resolution satellite imagery (HRSI) has begun to
commercialize. IKONOS-2 satellite imaging data is supplied for the first time in the Z2lst century. Many
researchers testified mapping possibility of the HRSI data instead of aerial photography. It is easy to renew
and automate a topographical map because HRSI not only can be more taken widely and periodically than
aerial photography, but also can be directly supplied as digital image. In this study, matching size of
IKONOS Geo-level stereo image is presented for production of digital elevation model (DEM). We applied
area based matching method using correlation coefficient of pixel brightness value between the two images.
After matching line (where "matching line" implies straight line that is approximated to complex non—linear
epipolar geometry) is established by exterior orientation parameters (EOPs) to minimize search area, the
matching is carried out based on this line. The experiment on matching size is performed according to land
cover property, which is divided off into four areas (water, urban land, forest land and agricultural land). In
each of the test areas, window size for the highest correlation coefficient is selected as proper size for
matching. As the results of experiment, the proper size was selected as 123X123 pixels window, 13X13
pixels window, 129X 129 pixels window and 81 X8l pixels window in the water area, urban land, forest land
and agricultural land, respectively. Of course, determination of the matching size by the correlation coefficient
may be not absolute appraisal method. Optimum matching size using the geometric accuracy, therefore, will

be presented by the further work.
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Image First Image Second Image
Nominal Collection Azimuth 18.5512° 187.2200°
Nominal Collection Elevation 73.345000° 74.40065°

Acquisition Date/Time

2001-01-10/02:06 GMT

2001-01-10/02:07 GMT

Image Size 7004 pixels X 7004 pixels 7001 pixels X 7001 pixels
Product Level Geo
Altitude/Pixel Size 681 kilometer/1 meter
Datum/Map Projection WGS84/UTM
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Determined EOPs Bias—Corrected RPCs
RMSE Maximum Error RMSE Maximum Error
X 0.722 -1.551 1.106 2632
Y 0.921 1.828 0.934 1.837
Z 1.153 2.448 0.945 -1.714
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