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Abstract

To extract the 3D geometric information from SAR(Synthetic Aperture Radar) images, two different techniques,
interferometric SAR and radargrammetry, have been widely used. InSAR is most widely used for the generation of
precise DEM(Digital Elevation Model) until now. But, Interferometric SAR requires severe temporal correlation over
areas covered with vegetation and high relief areas. Because radargrammetry is less sensible to temporal correlation,
it can provide better results than interferometric SAR in certain, especially X-band SAR. In this paper, we assess
the properties of DEMs generated by radargrammetry using stereo C-band RADARSAT-1 images and X-band
TerraSAR-X images.
Keywords : Radargrammetry, X-band, C-band, SAR, DEM
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Figure 1. Geometry of radargrammetry
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Figure 2. Flowchart of study
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Table 1. Characteristics of satellite images for study
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(a) Reference image
Figure 4. Stereo RADARSAT-1 Satellite Images for

radargrammetry
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Table 2. Parameters for image matching(unit : pixels)
Level SizeX SizeY Search-X | Search+X | Search-Y | Search+Y | Step X | Step Y | threshold
1 20 20 2 2 1 1 4 4 0.2
2 60 60 3 3 1 1 8 8 0.2
3 90 90 6 6 2 2 20 20 0.3
4 120 120 12 12 2 2 50 50 0.3
5 180 180 15 15 2 2 65 65 0.4
6 220 220 24 24 2 2 80 80 0.4

(a) TerraSAR-X (b) RADARSAT-1

Figure 7. Correlation image

(b) RADARSAT-1
Figure 8. Disparity Map

(a) TerraSAR-X
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Figure 10. Digital Elevation Model
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Table 3. Volumes and Surface Areas of DEMs

Total Surface

Volume(m®) Area(m’)
DEM of Digital Map | 1,517,062,800 | 60,801,698
DEM of TerraSAR-X | 2,007,520,353 | 64,932,995
DEM of RADARSAT-1| 2,077,955,966 | 62,935,821

DEM by Digital Map

(b) DEM Difference(Left:TerraSAR-X,
Right:RADARSAT-1)

Figure 11. Analysis of DEMs
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