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Research on adaptability of optical remote sensors

in mechanical and space thermal environments
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Abstract; In order to meet the requirements of the exploration to the earth and planets, the adaptability of
space remote sensors to the rigor launching and space vacuum thermal environments must be considered in de-
sign, while we seek a fine space remote sensor with high spatial resolution, high spectral resolution, high radi-
ation resolution, super imaging quality and light weights. This paper summarizes the present state of environ-
ment adaptability design and the influence of mechanics and vacuum thermal environments on the performance
of space remote sensors, and researches the mechanism of environment effect and the key points of environ-
ment adaptability design. Then, it presents the demands, criterion, and key points for environment adaptabili-
ty design of the space optical remote sensors based on the working mission. Furthermore, it suggests that the
environment adaptability factors must be taken into account comprehensively in the early design phase and the

mass characters, dynamical behaviors and thermal optical characters of space optical remote sensors should be
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also considered in the iteration course of design and analysis. During the production engineering stage, envi-

ronment adaptability test should be carried out for assessing practice dynamical behaviors and thermal optical

characters of products and for verifying the performance of space optical remote sensor to insure sensor’s adapt-

ability against rigor and thermal environments. Moreover, the evaluation methods of environment adaptability

design and related test contents are also described in this paper.

Key words: optical remote sensor;space environment;environment adaptability ; thermal optics
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Tab.1 Mechanical environment effect of space optical sensor
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Tab.2 Vacuum thermal environment effect of space optical sensor
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Fig.2  Analysis of thermal optical characteristics for optical system
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Fig.3 Schematic diagram of thermal optical test for space optical sensor
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Tab.3 Test details of space optical sensor
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