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Abstract: In order to meet the requirements of wide-width imaging, the coastal zone imager ( CZI)
onboard HY-1C satellite adopts the combination of two cameras for imaging and splices two 4-color
Charge-coupled Devices (CCD) between single phase. Based on the rigorous geometric imaging model,
this paper analyzes the systematic errors existing in the imaging process of the camera, adopts a geometric
calibration model based on the directional angle of probe, and designs a geometric calibration scheme for
the CZI camera based on the design of camera characteristics and geometric characteristics. CZI reference
band images and high-precision reference images are used to carry out absolute calibration, and internal
and external calibration parameters of reference band images are calculated by step iterative method.
According to the bands’ constraint relation, the calibration results of non-reference band images are

obtained by relative calibration between bands. The experimental results show that, the positioning
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accuracy of plane-free control points is better than 5 pixels after on-orbit geometric calibration, and the

geometric quality of the images is obviously improved, which indicates that the calibration model and

scheme adopted in this paper are reasonable and effective.

Keywords: HY-1C satellite; coastal zone imager ( CZI); on-orbit geometric calibration; directional

angle model of probe; geometric positioning accuracy
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Table 1 Relevant parameters of CZI
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Fig.1 Schematic diagram of CCD imaging of cameras in CZI
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Fig.3  On-orbit geometric calibration process of CZI
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Table 3 Settlement results of external calibration parameters
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CZI camera calibration
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before and after calibration
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Fig.7 Geometric positioning accuracy of each CCD after

relative geometric calibration
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Table 5 Geometric positioning accuracy

statistics of validation image px
-7 L § ENKEE(BE
D wA%EEP A% B . FENNEE (RER)
(A WL 5 Rai
1 2019-04-05 1.530 3.647  3.955
2 —-" 2019-04-11 2.133  4.440  4.926
{
3 S 2019-04-23  1.900  4.388  4.782
4 2019-05-14 1.696 4.872  5.159
5 2019-05-26 1.800  4.749  5.078
6 2019-04-18 2.240  4.094  4.667
7 . 2019-04-24  2.359  2.971 3.794
8 ‘W;’; 2019-05-04 1.695  2.669  3.162
9 - 2019-05-15 1.020  2.969  3.139
10 2019-05-21 1.222  3.925  4.111
11 2019-04-14 1.058 3.459  3.617
12 . 2019-04-30 1.519 3.291  3.624
13 S 2019-05-00 2.424 4225 4871
Kif
14 2019-05-21 2.421 4312 4.945
15 2019-05-27 2.097 3.229  3.850
16 2109-04-02 2.038  4.598  5.029
17 " 2019-04-20 1.448  4.005  4.258
e
18 g 201970502 1954 4926 5299
19 PN 0019-05-14 2,198 3.378  4.031
20 2019-05-26 1.634  3.43 3.799
21 2019-04-08 2.493  3.205 4.06
2 2019-04-28 2.153  2.851  3.573
)iy
23 . 2019-05-07 2.367 2912  3.752
PEAA A1
24 2019-05-13 2.291  3.067  3.828
25 2019-05-25 1.168  3.427 3.62
26 2019-04-12 1.807 2.678  3.231
27 L 2019-04-27 2.004  4.179  4.635
IR
28 prgogy  2019-05-09 2269 3.057  3.807
29 * T 2019-05-21 1727  3.479  3.884
30 2019-05-24 2.037 3.629  4.161
T 1.890  3.667 4.155
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