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Abstract The directional polarization camera is an ultra-wide-angle polarization imaging sensor, and stray light is
one of the important factors that affect the radiation and polarization measurement precision. In order to avoid the
influence of stray light on the inversion of high-precision quantitative parameters, special analysis, measurement and
correction should be carried out in the laboratory. According to the characteristics of the optical system of the
directional polarization camera, the stray light which affects the instrument is divided into local stray light and global
stray light. The causes and performance characteristics of these two kinds of stray light are analyzed emphatically.
On this basis, the stray light model of the instrument is constructed, and the method of obtaining the stray light
coefficient matrix by partition of the illumination for correction the image is proposed. In the cases of unsaturation
and supersaturation, by dividing the rectangular area and the two-dimensional rotation scanning imaging of the field of
view, the relationship between the amount of radiation in the target area and the amount of scattered light in other
non-target areas is established. Finally, the 11X 11 regions of the stray light coefficient matrixes are obtained. The
image is corrected according to the measured stray light coefficient matrixes. The results show that this correction
method can eliminate at least 90% of stray light.
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Fig. 2 Schematic of local stray light origin
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Fig. 3 Local stray light simulation results. (a) Illluminance diagram; (b) logarithmic diagram
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Fig. 4 Global stray lights performance of directional polarization camera. (a) Center field of view; (b) 15° field of view
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Fig. 7 Measurement result of stray light coefficient matrix in a certain region
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Fig. 8 Effect of stray light correction of directional polarization camera. (a) Before correction; (b) after correction
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Table 1 Correction results of stray light

Number Average value before correction Average value after correction Stray light attenuation percentage /%
1 30 1.7 94.33
2 16 0.18 98.88
3 9.2 0.9 90.22
4 11.6 0.72 93.79
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