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Theory of nonuniformity related to spectrum response
in IR imaging system
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Abstract: Non—uniformity correction based on blackbody calibration is widely used in staring infrared
imaging system. But in some cases, blackbody calibration method is not applicable. Two kinds of cases
were presented: when the IR imaging system facing to the sky background, or observing normal objects
through high temperature optical window in high speed aircraft. Based on the analysis of the response
characteristics of infrared imaging system, the concept of non —uniformity with response spectral was
proposed. It was pointed out that the correction results of blackbody calibration method depended on the
spectral distribution of scene. The principle of non —uniformity with response spectrum was analyzed,
which included internal and external reasons. The intrinsic factor was that the quantum efficiency of
different pixels of infrared detector varies with spectrum, and the external factor was that the radiation
spectrum distribution of application scene was quite different from blackbody. Suggestions were given to
solve response spectral non—uniformity.
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Fig.1 Principle diagram of two point non—uniformity

correction (NUC)
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Fig.2 Pre—correction response curve and non—uniformity

by simulation
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Fig.3 Corrected response curve and non—uniformity

by simulation
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(b) Relation between emissivity and temperture
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Fig.4 Radiation spectral curves with same radiation

but different spectral distribution
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Fig.5 Typical spectral response curves of a long wave

infrared detectors
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Fig.6 Simplified special response form
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Fig.7 Non—uinformity of IR camera face to blackbody

with two point calibration
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Fig.8 Non-uniformity of IR camera face to gray objects
with high temperature and low emissivity
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Fig.9 Non-uniformity with same luminance but different

temperatures and emissivities
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based on blackbody NUC
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