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Ortho-rectification of Satellite-based Linear Pushbroom-type CCD Camera Images
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Abstract : In this paper, we introduce an algorithm for the ortho-rectification of high resolution
pushbroom-type satellite images. The generation of ortho-images is the ultimate level of the satellite
image preprocessing which also includes systematic geocoding and precision geocoding. It is also
essential for the mapping of satellite images because topographic maps are based on the orthographic
projection. The newly developed ortho-image generation algorithm introduced in this paper is on the line
of the algorithms previsusly developed (Shin and Lee, 1997; Shin e 1998). Various experimental
results are shown in this paper. The results show that the algorithm completely eliminates the disparities
in the perspectively viewed images which were caused by the terrain height. The absolute accuracy of the
developed algorithm depends on the accuracy of the camera model and the digital elevation model used.
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Fig. 1. Terrain height effect in perspective projection.
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Table 1. Examples of terrain height effect.

A A Field of view Resolution Grourfl 21])9_ A (H=2000 nl;)ixe ]
KITSAT-3/MEIS 37° 135m 64 4.74
SPOT/PAN 4.13° [0m 72 7.2
JERS-1/VNIR 7.559 18m 132 74
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Fig. 2. Coordinate systems for forward transformation.
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Fig. 3. Inverse transformation process.
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Fig. 4. Image correction procedure.
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Fig. 5. DTED level 1 database in KIMS3.
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Fig. 6. Latlong coordinate conversion according to datum.
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Fig. 11. Results : precision correction vs ortho-rectification.
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