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Radiometric Calibration Method of Large Military
Infrared Imaging Simulator

Yang Sen, Zhang Houqing
College of Mechanical and Electrical Engineering, Northeast Fovestry University, Harbin, Heilongjiang 150040, China

Abstract In the radiometric calibration of a large military infrared imaging simulator when the field stop changes,
the infrared radiometer needs to be used under the measurement mode of the underfilled detector. Yet, existing
studies have neglected the adverse influences of the image inconsistency between calibration and measurement under
this mode on the measured results that lead to large errors in radiometric calibration of large military infrared
imaging simulators when the field stop changes. In response to the above problem, theoretical research is conducted
on the effect of detector surface heterogeneity on the response voltage in different imaging states. Then, a
radiometric calibration method based on the image consistency of calibration and measurement is proposed to reduce
the measurement error caused by image inconsistency. Finally, experiments are carried out on calibration of the
infrared radiometer and radiation measurement of a certain type of infrared imaging simulator in different imaging
states. Experimental results show that if the imaging states of calibration and measurement are not consistent, a
large measurement error will be produced. The measurement error introduced by the image inconsistency between
calibration and measurement when the field stop changes can be effectively avoided by the proposed radiometric
calibration method based on the image consistency of calibration and measurement, which ensures the effectiveness
of radiometric calibration of large military infrared imaging simulators.
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Fig. 1 Radiation calibration method based on imaging consistency of calibration and measurement
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Fig. 2 Schematic diagram of calibration equipment
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Table 1 Parameters of standard collimating radiation source
Index Parameter
Model: HFY-200C
Blackbody Temperature range: 5—1000 “C

Temperature precision: 0.5 C
Structure: reflection
Collimator Focal length: 650 mm
Exit pupil diameter: 200 mm
Structure: round light hole

Aperture
P Aperture diameter: 0. 5-13.5 mm
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Fig. 3 Calibration curves under different imaging states ° got "
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