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Extraction of Ground Control Points from TerraSAR-X Data
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Abstract : It is possible to extract qualified ground control points (GCPs) from SAR data itself
without published maps. TerraSAR-X data that are one of highest spatial resolution among civilian
SAR systems is now available. In this study, a sophisticated method for GCP extraction from
TerraSAR-X data was tested and the quality of the extracted GCPs was evaluated. Mean values of the
distance errors were 0.11 m and -3.96 m with standard deviations of 6.52 m and 5.11 m in easting and
northing, respectively. The result is one of the best among GCPs possibly extracted from any civilian
remote sensing systems. The extracted GCPs were used for geo-rectification of IKONOS image. The
method used in this study can be applied to KOMPSAT-5 for geo-rectification of high-resolution optic
images acquired by KOMPSAT-2 or follow-up missions.
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Fig. 1. Flowchart of the inverse geolocation algorithm (modified from Hong et al., 2006).
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Fig. 2. (a) TerraSAR-X image and (b) a simulated SAR |mage
The GCPs extracted by the tested method are denoted
by white stars on (a). The simulated SAR image was
created by SRTM-3 DEM.
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Fig. 3. Error distribution of the extracted GCPs obtained by (a)
a conventional range-Doppler algorithm and (b) the
inverse geolocation algorithm.
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Extraction of Ground Control Points from TerraSAR-X Dara

Table. 2. Positional errors of extracted GCPs

Elevation of ranee. Doopler manpin Inverse geolocation method
GCP no. G%,]it:z?n()) & PP Pping before time correction after time correction
ANorthing (m) | AEasting (m) | ANorthing (m) | AEasting (m) | ANorthing (m) | AEasting (m)
1 43 433 29.33 2.52 24.70 0.78 0.63
2 22 4.02 2291 3.19 19.86 147 -4.42
3 7.0 5.69 38.04 2.79 3141 097 7.33
4 7.0 -1.06 25.80 -3.88 19.19 -6.06 -349
5 5.8 3.38 30.31 043 17.05 -1.39 -6.85
6 123 -4.40 26.50 -4.25 23.39 -6.38 -0.31
7 30 -3.25 59.29 -5.65 40.37 -8.18 15.66
8 17.6 316 3541 1.85 21.67 -0.34 -2.24
9 2.0 494 15.26 441 1143 3.03 -11.85
10 5.8 -545 25.82 -5.17 24.42 -7.61 -1.12
11 5.1 4,77 3046 -7.60 24.72 -10.03 -0.15
12 33 298 29.00 0.19 24.90 -1.55 -0.39
13 44 -2.97 33.66 -5.07 29.41 -7.51 5.77
14 44 -1.41 3040 421 26.04 -5.97 2.80
15 4.5 0.86 25.60 -0.70 1991 -3.19 -3.96
16 15.8 -4.11 26.56 -5.69 21.35 -7.83 -2.32
17 45 -0.20 48.20 -3.49 29.17 -5.63 6.09
18 40 348 30.79 1.56 25.88 -0.20 1.39
19 6.8 0.90 27.04 0.26 23.82 222 -1.29
20 52 -14.85 18.98 -15.68 12.11 -18.20 -12.59
21 7.1 9.21 36.18 5.79 28.96 399 4.29
22 53 -1.26 38.14 278 3249 -4.96 9.19
Mean 6.3 -0.03 31.08 -1.87 24.19 -3.96 0.11
STD 4.0 513 9.40 4.87 6.55 511 6.52
Fig. 4. Georectified IKONOS image overlaid with national digital map. The
IKONOS image was georectified using the GCPs extracted from the
TerraSAR-X SAR data.
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