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Radiative transfer model of uncooled dispersive imaging
spectrometer
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Abstract:According to the SNR of receiving signal, the feasibility of the LWIR uncooled
microbolometer FPA based dispersive imaging spectrometer was studied. Considering the characteristic of
target radiation, the effect of atmospheric transfer transmittance, receiving aperture of instrument, radiative
transfer characteristic of dispersive spectrometer, performance parameters of the infrared detector array as
well as data communication, a perfect radiative transfer model was constructed. Infrared emissivity data of
several typical ground objects, and the performance parameters of the state -of -the -art uncooled
microbolometer IRFPA were selected, the LOWTRAN code was utilized to generate the atmospheric
transmittance curve. Spectral resolution of a LWIR dispersive imaging spectrometer based on an uncooled
microbolometer FPA were calculated in terms of transfer model. The result shows the potential for using
the uncooled microbolometer FPA to construct small LWIR imaging spectrometer.
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Fig.1 Scheme of observation procedures of the pushbroom

scanning dispersive imaging spectrometer
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Fig.3 Scheme of optical structure of dispersive spectrometer
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