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Testing method of distortion for space remote sensing camera

with large field of view

Li Chongyang, Dong Xin, Yue Liging, Ma Lina, Zhang Jiyou

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

Abstract: The distortion of the space remote sensing camera was an important parameter, the test
accuracy of which was directly related to the image processing precision after getting the image. For the
space non-mapping remote sensing camera, the requirement for the distortion of the optical system was
not as high as mapping remote sensing camera at the beginning of the design. So its distortion of the
optical system was large in general. For this kind of remote sensing camera, especially those with large
FOV, it's necessary to test distortion of the camera accurately. This can provide more accurate initial
condition for the calibration in-orbit. Based on the precision of angle measuring method, the mathematical
model of space remote sensing camera in view of the large distortion was established in this paper, and a
reasonable and feasible test idea was proposed for the large FOV and arc distortion of the camera. The
high accuracy test to the distortion of the under test camera was completed, and the results were ideal.
The practical test results show that the accurate of distortion is better than 1.8 pum(lo). The test accuracy
can meet the high requirements of test precision for under test camera. So this method has reference
significance to the distortion test of the space non-mapping remote sensing camera.
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Fig.1 Test principle of distortion for one dimension
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Fig.2 Optical system of the camera under test
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Tab.1 Maximum relative radial distortion at all

spectrums of the camera under test

Spectrum B1 B2 B3 B4

Maximum relative

3.699% 3.7% 3.696%  3.699%
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3D reconstruction of deep—hole inner surface using structured light

Ding Chao', Tang Liwei', Cao Lijun', Shao Xinjie?, Deng Shijie'

(1. Artillery Engineering Department, Army Engineering University, Shijiazhuang 050003, China;
2. Vehicle and Electrical Engineering Department, Army Engineering University, Shijiazhuang 050003, China)

Abstract: In order to realize the high precision 3D reconstruction for deep—hole inner surface geometry,
a 3D measurement system was built based on the structured light. First, the constitution and relevant
measurement principle of the system were introduced, the assertion was proved that the distance between
the image and the actual was approximately linear in a given range. The assertion lays a solid theoretical
foundation for the following measurement. Then, the deep—hole model object and the model in which the
corresponding inner surface was unfolded into a plane which were measured using the structured light.
The measurement proves the feasibility of the measurement scheme and the actual effect of the
measurement system. The measurement results show that the measurement scheme is feasible in theory,
the measurement accuracy of the system can reach sub-—pixel in practical applications and the absolute
deviation is controlled within 0.034 7 mm range. Finally, in the actual measurement of the inner surface
of the deep—hole parts inner surface, the high precision 3D reconstruction for deep—hole inner surface
geometry was realized.

Key words: deep—hole; structured light; 3D reconstruction
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Tab.1 Description of related equipment

Name Model Related equipment

Colour G/520 mm, spot diameter 22,

L S BX-PT20V5
aser souree ? LED related power 1 W

Infinite objective, resolving power
33 pm, depth of focus 17 mm,
optical distortion <0.5%

Camera lens BX-T0.3X110

Maximum frame rate 140,

CCD
camera resolution 656x494, size 1/3"

TXG03
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Fig.2 Principle of system detection
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Fig.4 Construction of deep—hole inner-surface model
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Fig.5 3D detection process of deep—hole inner-surface
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Fig.8 Size detection of actual deep—hole inner—surface
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