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Testing technology of spectral radiance of infrared target
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(1. Optical Calibration Testing Laboratory, Xi'an Institute of Applied Optics, Xi'an 710065, China;
2. School of Optoelectronic, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Spectral radiance of infrared targets are widely used in weapon photoelectric search, track and
identify targets. Based on infrared radiate theory, the technologies of Fourier transform infrared
spectroscopy (FTIR) and comparing with standard blackbody source were used to measure spectral
radiance of infrared targets at the same temperature and wavelength. The spectral radiance measurement
system of infrared targets was also built. According to the results, it is shown that the measurement
error is #1% at 1 000 C, 3000 C, 5000 C, 7000 C temperature point and the measurement error is less
than 0.1% at 5000 C, 7000 C temperature point at the range of 2.5-14 wm. Some factors that affect the
measurement accuracy of the infrared spectral radiance were analyzed and discussed. It is obtained that
the measurement error is greater when the standard black body temperature is inconsistent with the
infrared target temperature; the measurement deviation is +0.5% with InSb and MCT detector respectively
at the range of 3.0-5.4 pm.
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Fig.1 Schematic diagram of spectral radiance measurement

of infrared target
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Fig.2. Measurement results of spectral radiance of the measured

blackbody at different temperatures
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Fig.3 Residuals between the measurement and the Planck model
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Fig.6 Difference of measurement results between MCT and InSb
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Fig.7 Influence of atmospheric on infrared spectrum measurement
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