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Development of optical fiber monitoring technology for micro deformation of
remote sensing spacecraft on-orbit structure. A review
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Information Science & Technology University ,Beijing 100192, China; 2. Beijing Laboratory of Optical Fiber
Sensing and System, Beijing Information Science & Technology University, Beijing 100016, China)

Abstract : Spacecrafts for earth and celestial observation play a key role in important fields related to national economic and social
development, such as deep space and polar exploration, military investigation, surveying and mapping of land and resources, geological
and agricultural disaster monitoring, marine observation, meteorological observation and environmental monitoring. The on-orbit structure
of the remote sensing spacecraft may undergo micro deformation because of extreme temperature change in space, gravity, debris impact,
fatigue, etc. The on-orbit micro deformation monitoring plays an important role in ensuring the realization of functional indicators of
remote sensing spacecraft and the reliability and service life of the system. Optical fiber monitoring technology is regarded as one of the
most potential on-orbit monitoring technologies for remote sensing spacecraft. After research and development over the past three
decades, it is evolving from laboratory research to engineering application. However, there are some problems that limit the application
and development of this technology, which need to be solved urgently. Therefore, this article reviews the main technologies for
monitoring the micro deformation of the structure of remote sensing spacecraft, analyzes the main technical types, technical advantages
and disadvantages, micro deformation field reconstruction algorithm, on-orbit applicability, and typical application cases of optical fiber
monitoring, and illustrates the key problems to be studied and solved and the future development direction.
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The influence of on-orbit micro-deformation caused by the alternating cold and hot space environment
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Table 1 Comparison of technical performance of spacecraft structure micro-deformation monitoring
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Fig.3 FBG monitoring device of Smart Fibres, UK"*!
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FBG developed by NASA™
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Table 3 Comparison and application of the publicly reported FOS systems used for on-orbit monitoring of spacecraft structures
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