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Improved model of control point correction for spaceborne SAR image

CHEN Jiting, YU Anxi, DONG Zhen

(School of Electronic Science and Engineering, National University of Defense Technology, Changsha Hunan 410073, China)

Abstract: Spaceborne Synthetic Aperture Radar(SAR) obtains electronic image of the earth's surface
using electromagnetic waves. For it is side-looking imaging, SAR image inherently contains geolocation
error caused by SAR image acquisition geometry, imaging mode, scattering properties and image formation
process. These errors should be considered and corrected for SAR image utilization. Geolocation accuracy
of spaceborne SAR image and geometric distortion can be improved and corrected by using prior control
point. The system error transfer law of spaceborne SAR image geolocation is analyzed. An improved
system error correction model is proposed by combining the system error sources with similar error
transfer characteristics. Monte-Carlo simulation results show that the new model has higher correction
accuracy of system error.

Key words: prior control point; geometric correction; system error; error source; correction model;
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Tablel Error source estimation

original
system error sources geolocation
prior residual error
control
point AP, /m AP, /m AP, Im AV, I(m-s™)
error n, Im 7, Im
real estimation J real estimation J real estimation J real estimation J
value value value value
o=2m 3.00 3.30 10% 3.00 2.46 18% 3.00 2.40 20% 0.50 0.44 4% 72.40 14.80
o=4m 3.00 3.50 17% 3.00 2.32 22% 3.00 2.32 22% 0.50 0.36 8% 94.30 23.50
system error sources estlmatt_ad error
prior source residual error
control . y
point AV) /(m-s ) AVZ /(m-s ) AR /m
error oal ol 7, /m 7, Im
value estimation 0 value estimation 0
o=2m 0.50 0.48 4% 0.50 0.49 2% 12.40 13.0 4.8% 14.50 4.60
o=4m 0.50 0.46 8% 0.50 0.46 8% 12.40 134 8% 16.80 6.50
3 2 FRORZEALTT
Table2 Equivalent error source estimation
system error sources ongmgl geolocation
residual error
prior control AP Im AP, Im AV, Im
point error
7, Im 7, Im
real value  estimation J real value  estimation J real value  estimation J
o=2m 4.78 5.10 6.7% 5.00 5.25 5.0% 0.50 0.48 4.0% 68.70 15.50
o=4m 4.78 5.19 8.5% 5.00 5.42 8.4% 0.50 0.46 8.0% 91.30 24.60
prior control estimated error source
point error system error sources residual error
AV_I(m-s™) AR Im
7, /m 7, Im
real value estimation J real value estimation J
o=2m 0.50 0.49 2.0% 12.40 13.90 4.0% 6.90 3.20
o=4m 0.50 0.46 8.0% 12.40 13.30 7.3% 9.10 4.52
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