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Abstract The noise equivalent temperature difference (NETD) of infrared cameras is a crucial criterion for evaluating the
imaging quality. The position and aperture of the blackbody source, target, and entrance pupil (the collimator and the
camera to be measured as a whole) in an infrared camera NETD test device should meet the specific mathematical
relationship, otherwise the test accuracy will be reduced. Therefore, based on geometrical optics theory and radiology,
the spatial distribution of the blackbody source, target, and entrance pupil in the infrared camera testing system is deduced
in this study. Additionally, the relationship between the measured temperature at the target hole and the blackbody source
temperature at the rear is explored. A mathematical model has been established to guide the test of the infrared camera test
system. Combined with a test system, the relative error is verified to be less than 7. 4% when the spatial distribution of the
test device meets the proposed model requirement; otherwise the test accuracy decreases rapidly. The temperature
uniformity and stability at the target hole are analyzed when the target is used.
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Fig. 1 Infrared thermal imager test system
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Fig. 4 Edge concentric rings selected from targets with

different sizes
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targets under different distances between targets and

blackbody source
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Table 1  Absolute value of the relative error varying with distance

Distance /cm 20 25 30 35 40 45 50
Relative error /% 7.1 7.3 7.4 7.4 8.3 9.2 12.8
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