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Study and modeling of infrared polarization characteristics
based on sea scene in long wave band
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Abstract: According to the surface micro-element bidirectional reflectance distribution function ( BRDF)
the polarization effect of the object’ s surface is analysed. Based on infrared polarization characteristics in
long wave band a model combining the infrared reflected effect and emitted effect is developed to calcu—
late the polarization degree. The simulation result of this model indicates that the degree of polarization is
determined by the value of the ratio of emitted radiation to reflected radiation. With the use of RadTher—
mIR the emitted radiation and reflected radiation of the sea surface and ship targets can be obtained.
Based on radiation results and the proposed polarization calculation model the polarization degree of the
ship and sea water surface in different time and different detected angle is simulated. Experiments were
conducted to measure the polarization degree in sea scenarios. The experimental data are consistent with
the simulated results which validates the effectiveness of the proposed model.
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Fig.9 The comparison between simulation results and
experimental results of infrared intensity images and po—
larization images: (a) The experimental results of infra—
red intensity images. ( b) The experimental results of po—
larization images
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Fig. 10  The radiance and ratio of emission to reflection of

sea surface and ship target in different time: (a) The radiance

A 0-00830.0092 " 9.78% of sea surface and atmospheric environment. (b) The ratio of
B 0.0284 0.0275 3.27% .. . .
emission to reflection of sea surface. (¢) The radiance of sea
c 0.0467 0.0436 7.11% surface and ship target. ( d) The ratio of emission to reflec—
tion of ship target
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