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Research on Extrapolation of Attitude Parameters of
Push-broom Satellite with Few Ground Control Points
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Academy of Sciences, Beijing 100049) *) (Aerospace Dongfanghong Satellite Company Limited , Beijing 100094 )

Abstract Linear array push-broom sensors have been widely researched and applied in the aerospace area and remote
sensing applications, and have started a new approach for photogrammetry and remote sensing application. Research on
extrapolation of attitude parameters of push-broom satellite with less ground points have become a new research. It is very
important to target objects in a region where it is difficult to obtain ground control points. According to the characteristics of
multiple central perspective imaging, we built the sensors model based on collinear equations. We solve orientation
parameters of different scan lines by space resection. When the extrapolative depth is large, we take a single ground control
point as the constrains. The experiment data is six Spot images of the same orbit in our country. We analyzed the
extrapolative results: when the extrapolative depth is 240 km, the mean error is about 1 km, when extrapolation considers a
single ground control point, the result is better than the former and the mean error is below 1 km. We can improve our
results in the future by collecting other related information for the extrapolative image.
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Fig. 1  Solving locating parameters flow chart
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Fig. 2 The first image and corrected image
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Fig. 3 The sixth image and corrected image
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Tab.1 Precision of extrapolation with no GCP

HMER EE (km) 60 120 180 240 300
A AN B 8 7 7 8 7
X /N2 22 (km) 0.02 0.07 0.22 0.52 1.55
X f K% 2 (km) 0.1 0.15 0.31 0.8 231
Y /MR 22 (km) 0.03 0.09 0.33 0.87 2.12
Y % KiR 2% (km) 0.1 0.2 0. 45 1.26 2.82

ST R /R 22 (km) 0.04 0.11 0.39 0.94 2.51
TR (km)  0.14  0.25  0.54  1.44 3.44

- R 22 (km) 0.08 0.2 0.51 1.3 3.16
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Tab.2 Precision of extrapolation with single GCP

HMER BE (km) 60 120 180 240 300
KA A AN B 7 6 6 7 6
X /MR 2% (km) 0 0.03 0.07 0.13 0.2
X K% 2% (km) 0.03 0.08 0.25 0.53  0.89
Y /N 2% (km) 0.01 0.05 0.12 0.2 0.32
Y e KR 2 (km) 0.04 0.1 0.31  0.67 1.28

S B /iR 22 (km) 0.02 0.05 0.13 0.23 0.37

- B KR 22 (km) 0.05 0.12 0. 39 0.85 1.55

ST AR 22 (km) 0.04 0.08 0.36 0. 82 1.35
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Fig. 4 Comparison of precision

between no GCP and single GCP
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