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Abstract; In order to achieve the high accuracy temperature measurement for a uncooled long-wave infrared
thermal imager under different ambient temperatures, the radiometric calibration model of the infrared thermal
imager is established in consideration of the effect of detector operation temperature. The radiometric calibra-
tion experiment is then conducted, and sixteen functional relations between image gray levels and detector op-
eration temperatures at different blackbody temperatures and different brightness gain values are obtained. The
mathematical calculation model of target temperature is established and the calibration result is verified by ex-
periments. The results show that the detector operation temperature effect can be treated linearly in the range

from 25 C to 40 °C, and it is independent on the target temperature. By setting an appropriate brightness
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cain, the temperature measurement error of the infrared thermal imager is less than 0.5 °C, which is a great

improvement of the measurement accuracy of the uncooled long-wave infrared thermal imager under different

ambient temperatures.
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Tab.1 Relationship between gray and operating temperature under different blackbody temperatures
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