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Research on Calibration Method of Infrared Imaging Temperature
Measurement Based on Curve Fitting

GUAN Shang-hong', YANG Hai-bo', SHAO Ming’, LIU Xiao-hu®

(1. Science and Technology on Electro-Optical Information Security Control Laboratory, Tianjin 300308, China;
2. Key Laboratory of Electro-Optical Countermeasures Test & Evaluation Technology, Luoyang 471000, China)

Abstract: The methods of temperature measurement power exponent curve fitting and cubic spline interpola-
tion radiation calibration of an infrared thermal imager are analyzed. The radiation calibration of a typical middle
wave (MW) infrared thermal imager is carried out by using a high accuracy temperature control surface source black-
body to obtain the correct relationship between the blackbody temperature and the output voltage signal. The power
exponent the least square fitting and cubic spline interpolation are performed on the calibration experimental data,
and the temperature measurement error of the two methods are compared. The result shows that the temperature
measurement errors of the two fitting methods decrease gradually with increasing of fixed punctuations. The power
exponent least square method can obtain higher temperature measurement accuracy when three temperature points
are used in the range of temperature measurement. In the range of temperature measurement, the 3-points punctua-
tion with uniform distribution of temperature interval can obtain higher accuracy temperature measurement than
that of uniform distribution of gray interval. The temperature measurement accuracy of this calibration method can
reach 0.1 K, which is an ideal, fast and accurate temperature measurement method for thermal imager.
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