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Ground-based measurement on the infrared

characteristic of space object
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Abstract: Effective radiant temperature and effective radiant area are main infrared radiant characteristics
of space objects. Based on the method of determining the object temperature by measuring the spectral
distribution and fitting the data to the Planck formula, the characteristics of space objects can be deduced
and the working state on orbit can be judged. Based on the colorimetric temperature measurement
principle, the mathematical models of temperature and effective radiant area measurement were
established. Combined with characteristics of system, target radiation and atmospheric infrared
transmittance spectra, the centric wavelength and the bandwidth were optimized. A simple program
utilizing the optimal wavelengths was used to implement temperature and effective radiant area
measurement. The optimal result shows that the proper wavelength interval should be 30 nm when
bandwidth is 20 nm at 293-353 K and the system working wavelength A; and A, are 8.01 pm and 8.04 pm
respectively. The resolving power of the measurement temperature is 7 K. The method can not only
provide bases for the identification and classification of the space object,but also provide bases for
developing and testing the detecting equipments.
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Fig.11 Graphical user interfaces and result display
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