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Accuracy analysis of space target infrared dual-band pyrometry
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(1. Changchun Institute of Optics, Fine Mechanics and Physics, CAS, Changchun 130033, China;

2. Graduate School of the Chinese Academy of Sciences. Beijing 100039, China)
Abstract; The unknown parameters between space target and ground-based telescopes infrared
imaging terminal reduce the dual-band pyrometry accuracy, and the influence degree is un-
known. Assuming that the target is gray body, the partial derivative of maximum likelihood
estimation function about emissivity is solved. The dual-band pyrometry mathematical model
based on infrared detectors to measure the electron number is established, and the Monte
Carlo simulation and precision analysis of dual-band pyrometry is performed. The field calibra-
tion method of atmospheric transmittance prediction based on infrared natural star is pro-
posed. The inversion precision of space target temperature has a close relationship with the
imaging detector signal-to-noise (SNR) ratio, the earth’s thermal radiation estimation accura-
cy, atmospheric transmittance and emissivity difference between bands. When the SNR is a-
bove 20, emissivity difference is less than 0. 03, the earth radiation prediction accuracy is bet-
ter than 50% , and atmospheric transmittance prediction accuracy is better than 10% , the tem
perature estimation precision of dual-band pyrometry is better than 40 K.
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Dual-band ratio-estimate in case of ignoring earthshine level
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Fig. 2 Dual-band ratio-estimate in case of knowing earthshine level
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Fig. 3 Influence of prediction accuracy of atmospheric

transmittance on temperature accuracy under

different prior knowledge of earthshine
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