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Polarization reflectance retrieval method
based on atmospheric radiative transfer model

ZHAO Hui-Jie, XING Jian, JIA Guo-Rui”
(School of Instrumentation Science and Opto-electronics Engineering, Beihang University, Beijing 100191, China)

Abstract; Current polarization detection is mainly based on the polarization state of at-sensor radiance,
which can enhance objects of interest or restrain background disturbance qualitatively. There is only
empirical linear method for polarized reflectance retrieval of ground objects, which is inadequate in
terms of adaptability and real-time capability under varied observation conditions. A polarized reflec-
tance retrieval method based on polarized atmospheric radiative transfer model is hereby proposed. A
lookup table (LUT) is established by using the radiative transfer model to illustrate the relationship a-
mong polarized reflectance, observation condition and at-sensor polarization state. Polarized reflectance
can then be retrieved using the LUT combined with numerical calculation. Results show that the re-
trieval accuracy of polarized reflectance of typical ground objects can be up to 90% .
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Fig.1 Flow chart of polarized reflectance retrieval
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Fig. 2 LCVR polarized imager and laboratory experi-
ment (a) LCVR polarized imager, (b) laboratory experi-
ment, (c¢) carbon fiber board

(a)

DOP 676 nm arfa(deg) 676 nm

intensity 676 nm

250

B3 NS B £ A i i P 5 B Ak B P 45 PR (e I
676 nm, MR THF 25° , WL K 5 45°, R J7 2 1 0°)
(a) iR IR R, (b) SIEEIEIE, (o) IR EE, (d) fidk
R

Fig.3 polarization images and processed images of carbon
fiber board obtained from laboratory experiments( Wavelength
=676 nm, SZA =25°, VZA =45°, RAA =0°) (a) polariza-
tion original images, (b) intensity image, ( ¢) polarization de-
gree image, ( d) polarization angle image
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Fig. 4 Polarization images and processed images of carbon fiber
board obtained from outdoor experiments( wavelength =676 nm,
SZA =25°, VZA =45°, RAA =0°) (a) polarization original im-
ages, (b) intensity image, (¢) polarization degree image, (d) po-
larization angle image
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Fig.5 Experimental results of carbon fiber board at 676 nm
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