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Characterization of background radiation in
SWIR hyperspectral imager
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Abstract ; It is proved that the radiometric accuracy of short wave infrared (SWIR) hyperspectral imager and its signal-to-
noise ratio could be affected by the background radiation. The quantified computing model of background radiation of dis-
persive SWIR hyperspectral imager is given. The relationship between the temperature and the radiometric accuracy is ana-
lyzed, which was demonstrated by experiments. Based on the analysis of the characteristics of background radiation, several
methods of reducing the influence of background radiation were summarized, such as cold shield of small relative aperture,
temperature controlling with high precision, cold optics, regular calibration and so on. The results in this paper is helpful to

improve the quantification accuracy of hyperspectral imager.
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Fig. 1 Comparison of reflectance and emission of the earth
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Fig.2  Optomechanical Architecture of hyperspectral imager
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Fig.3 Simplified schematic of instrument’ s background
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Background at different temperature
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Fig.5 Background radiation of a prism-based spectrometer
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Table 1 Background of SWIR spectrometer at 23°C and
26°C
PRI AR 3 ] 6] PRI AR A 10T SRR AL T4
(s) AR EE 23°C IR 26°C
0.001 14943 21611
0.002 32349 40684
0.003 49247 59604
0.004 65241 79338
0.005 81390 99279
0. 006 97977 119037
0.007 114141 138922
0.008 127691 158331
0.009 145816 181354
0.01 161723 202090
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