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Abstract: In the complex space orbit thermal environment, the optical structure of an optical remote sen-
sor is thermally deformed. Thermal deformation affects detection accuracy. To solve the problem of ther-
mal deformation measurement of the optical-mechanical structure of optical remote sensors, an integrated
monitoring method is proposed based on digital photogrammetry and fiber Bragg grating (FBG) thermal
deformation. A fiber grating layout method and a deformation measurement model algorithm with a ther-
mal decoupling function are developed. The relationship between the spectral variation of the FBG and
strain and temperature is analyzed. A digital photogrammetry experimental system is built to measure the

strain and temperature fields of the optical machine structure. The FBG sensing network enables high-pre-
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cision measurement of the thermal strain of optical machine structures. The results reveal that the integrat-
ed system can realize the simultaneous measurement of the displacement field, strain field, and tempera-
ture field of an optical machine structure. The accuracy of the structural deformation measurement after
thermal decoupling reaches 0. 02 mm, which can be used to reasonably predict the thermal deformation of
optical machine structures on orbit. The proposed measurement method can potential be applied to the on-
orbit monitoring of optical machine structures of space optical remote sensors.

Key words: optical remote sensor; thermal deformation; digital photogrammetry; FBG strain sensor;

FBG temperature sensor; experimental verification
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Fig.2 Schematic diagram of fiber grating sensing
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