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System integration and test of GF-7 bi-linear array

stereo mapping sensing camera

Li Chongyang, Zhang Zhifei, Lv Chong, Zhu Yonghong, Bian Zhifeng,
Zhang Chunrui, Wang Rong, Liu Hui, Du Xiaohan

(Key Laboratory for Advanced Optical Remote Sensing Technology of Beijing, Beijing Institute of
Space Mechanics & Electricity Beijing 100094, China)

Abstract: GF-7 stereo mapping satellite launched on November 3, 2019 was equipped with two high-resolution
remote sensing cameras “Front camera” and “Back camera”. By the two cameras, the same scene on the ground
can be observed from different angles for forming a 3D mapping image. During the development of the stereo
mapping camera in the lab, the horizontality of the linear array, field confocal, high-accuracy measurement for
elements of interior orientation and distortion should be guaranteed. In order to meet the requirements of the
above technical indicators of GF-7 bi-linear array cameras, computer-aided rapid fast adjustment for focal plane
and high-precision test for elements of interior orientation and distortion was presented. These methods used in
the GF-7 bi-linear array camera improve the efficiency of adjustment and test and guarantee the accuracy of the
test results. Finally, confocal plane of each camera is better than +0.04 mm, horizontality of each linear array is
better than £1', the accuracy of distortion is better than 2.3 um. It can provide reference for other large scale
mapping camera.
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Fig.1 Optical system of bi-linear array camera
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Fig.2 Structure model and coordinate system definition diagram of

camera
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Fig.6 Verification diagram of the dividing error
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Tab.2 RMS of measurement of distortion of sampling

points

Test RMSof . "MSof o RMSof

. . . distortion after . . .
point distortion point distortion

RMS of
distortion after

compensation compensation

1 0.2 0.2 29 0.4 0.0
2 1.8 1.8 30 0.0 0.1
3 0.3 0.3 31 0.5 0.5
4 1.7 1.7 32 1.8 1.8
5 1.1 1.1 33 1.1 1.1
6 0.5 0.5 34 1.5 1.5
7 0.4 0.0 35 0.3 0.0
8 0.0 0.0 36 0.3 0.0
9 0.0 0.0 37 1.1 1.1
10 1.2 0.1 38 0.0 0.0
11 3.0 1.8 39 0.0 0.0
12 2.7 1.4 40 0.6 0.0
13 1.6 1.1 41 0.1 0.0
14 3.5 1.9 42 1.0 0.0
15 33 2.1 43 1.6 1.6
16 2.9 2.2 44 0.0 0.0
17 2.1 2.1 45 0.1 0.1
18 1.2 1.2 46 0.5 0.5
19 0.0 0.0 47 0.5 0.5
20 0.8 0.8 48 0.4 0.4
21 0.9 0.9 49 0.0 0.0
22 0.2 0.0 50 0.2 0.2
23 1.7 1.2 51 0.0 0.0
24 0.0 0.0 52 0.3 0.3
25 1.6 0.0 53 0.2 0.2
26 1.2 1.2 54 0.5 0.5
27 2.1 2.0 55 0.4 0.4
28 0.0 0.0

L XF L, (i FHAME S5 O 65 0 FE 1R 2245 2] 6 1Ry
A A9 RMS B 35%.
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