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Radiometric Calibration Method of 2 —14 pm Infrared Spectroradiometer
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Abstract As a wide spectral range and high resolution infrared spectroradiometer based on linear variable filters has
been developed, a new sub-region multi-point calibration method is proposed. Its calibration principle is as follows.
First, divide the target temperature region into n sub-regions, measure and record the infrared spectroradiometer
data corresponding to n+1 blackbodies with different temperatures in the target region, and calculate the calibration
coefficient for each sub-region. During the measurement of an unknown radiation spectrum, compare the blackbody
spectra previously measured at calibration temperatures in order to find the proper sub-region. Use the
corresponding calibration coefficient for calibration in order to improve measurement accuracy. We use this
calibration method to calibrate a self-developed linear variable filter-based spectroradiometer and inverse the
blackbody temperature error according to calibration results. The experiment results show that the calibration
accuracy better than 1.5 K is achieved, and the proposed method can be used for radiometric calibration of infrared
spectroradiometers.
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Table 1 Specifications of 6364D infrared spectroradiometer

Specification

Parameter

Spectral range
Spectral resolution
Spectral scan rate
Noise equivalent temperature difference
Field of view
Entrance pupil diameter
Field of view uniformity
Focusing distance
Saturation radiation

Chopping frequency
Size (width X high X depth)

Weight

2-14 pm
2% of wavelength
0.015, 0.1, 1., 5, 10 scan/s
<40 mK@13 pm, 1 Hz bandwidth, 370 K blackbody
0.3, 0.5, 1, 1.5, 2.4, 4, 5, 6 mrad
120 mm
+8%
2.5 m to ©©
5.4 mW (typical, InSh)
600, 900, 1800 Hz
Optics unit: <400 mm X400 mm X 800 mm
IPC: <319 mm X 177 mm X 300 mm
22.5 kg
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Table 2 Noise equivalent temperature difference of the

infrared spectroradiometer

Wavelength / AT e /mK
pm 320 K 370 K 400 K 450 K 500 K
2.3 39 34 30 27 23
5.6 34 30 22 20 19
10.0 37 32 28 26 22
12.4 36 31 26 24 21
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