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Radiation calibration and error analysis for a large-aperture

infrared opto-electric system
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Abstract: To perform radation calibration on infrared opto-electric system with a large-aperture, a radiation
calibration system based on extended area blackbody and a spectral calibration system based on infrared
monochroic collimator were established. The infrared monochroic collimator was composed of a cavity
blackbody, a circular variable filter (CVF) and a collimator. It was used to calibrate the infrared opto-electric
system spectrally in order to determine its normalized relative spectral response function. A large extended
area blackbody, which covered the input pupil and the view field of the infrared opto-electric system, was
used to perform radiation calibration on the infrared system in order to determine its absolute radiance
responsivity. Analysis on error sources of the radiance responsivity was performed, and the uncertainty of the
responsivity came from uncertainties for the output value of the infrared opto-electric system, radiation
emitting from the extended area blackbody, the spectral calibration and the background radiation, which were
0.4% 4.9% .2.5% .1.9% respectively after measuring and calculating. The calculation results show that the
uncertainty of the radiance responsivity is 6.1% which is smaller than the uncertainty requirement of 10% for
the infrared opto-electric system.
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