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Fig.1  The imaging schematic diagram of AHSI camera
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Fig.2  The flow diagram of geometric calibration
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Table 3 The external calibration parameters
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Fig.3  The pointing angle tangent value curves of VNIR
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Table 4 The statistics of the geometric accuracy of cali-

bration image
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Table 5 Basic information of experimental data
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Fr HuJ% HLAZ H
2 a4
1 11l 2018-10-23 126.41°F 50.14°N
2 11l 2018-10-27 118.04°E 36.10°N
3 11l 2018-11-11 88.79°E 39.20°N
4 11l 2018-06-15 118.39°E 35.72°N
5 11l 2018-10-18 118.36°E 43.10°N
6 B 2018-11-14 106.37°W 33.99°N
7 I 2018-11-17 113.08°W 32.01°N
8 I 2019-04-06 113.49°F 34.25°N
9 k& 2019-04-17 118.81°F 37.70°N
10 I 2019-04-17 118.20°F 39.67°N
11 s 2018-10-31 112.05°E 43.65°N
12 s 2018-11-18 83.45°W 32.14°N
13 Pl 2018-11-20 88.35°E 42.35°N
14 s 2019-03-11 117.94°E 37.21°N
15 Tl 2019-04-06 114.42°K 30.79°N
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Table 6 The statistics of the geometric accuracy
TCAR U TN B AR PR RE
i P /m 15 %
EY WP CPm EHL WL
1L 3h, 26.55 40.26 48.23 0.43 0.46

2 11 3417 3771 5089 043 032
3 11 1191 3249 3460 032 050
4 igii} 3192 2733 4200 046 034
5 11 1554 2007 2538 048 044
EEIME 24.02 3157 4022 042 041

6 k& 18.84 2691 3285 054 044
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SEEME 29012 1823 3511 048 045
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12 FE 13.89 3471 3739 036  0.40
13 R 20.01 9.90 2233 044 028
14 R 2541 2625 3654 035 0.40
15 R 4245 2658  50.10 035 0.34
EHEME S 2250 2272 3315 037 036

SR EE 2521 2417  36.16 042 040
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Table 7 The statistics of the band—to—band registration

accuracy
Ve BEBCHERS BE MR 2R
he2 %

T HAE2IN
1 111 0.115 0.240
2 1 0.133 0.208
3 ITE:) 0.141 0.249
4 g 0.159 0.241
5 b 0.198 0.223
6 s 0.124 0.235
7 s 0.188 0.261
8 I 0.125 0.200
SR 0.148 0.232
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Geometric calibration for GF-5 AHSI camera

WANG Mi, QIN Kailing, CHENG Yufeng,ZHU Ying, GUO Beibei

State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China

Abstract: The advanced hyperspectral imager of GF-5 is a high spectral resolution camera, and it has outstanding recognition and

classification ability for complex features and environments. The high accuracy geometric calibration is the key factor for the geometrical
quality of satellite imagery. The geometric calibration model based on the pointing angle of the probe is used in this paper. The internal and
external calibration parameters are solved step by step and some typical images are selected for experimental verification. The results

indicated that the absolute positioning accuracy of AHSI can be stably better than 60 m (2 pixels) and the internal positioning accuracy is

better than 0.5 pixels, the bands registration accuracy can be better than 0.3 pixels.

Key words: GF-5 satellite, hyperspectral camera, strict geometric model, geometric calibration, positioning accuracy
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