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Abstract: There is complex mutual interference among targets, background reflection and aerosol radi-

ation under a real environment when optical remote sensing technology is used to detect targets in

complex scene. This paper explores the technology of modeling and simulation for targets in a polari-

zation scene, The optical theories and polarization model basis were introduced, and numerical simula-

tion and analysis for Priest-Germer model were implemented. The simulation software for the detec-

tion of targets in the polarization scene was developed and the design idea and frame of the software

were given. Then, the model for Polarization Bidirectional Reflectance Distribution Function was in-

troduced, and its Stokes expression was given and analyzed in numerical simulation. Four groups of

polarization simulation experiments and gray level histograms of polarization images under wavelength

irradiation conditions of 440 nm and 600 nm for two different surface materials were given respectively
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for two given target models, and a comparative experiment was analyzed. The experiment results indi-
cate that polarization simulation software based on Priest-Germer model is sensitive to different tar-
gets, irradiation wavelengths and materials, and provides better resolution and identification ability.

Key words: optical remote sensing;polarimetric imaging; bidirectional reflection distribution function;

Priest-Germer model; simulation
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Tab.1 PG model parameters for rough material surfaces
A/nm n k B o T 0 0d ov
440 1.376 6 0.28959 0.173 996 0.468 383 0.221 21 1.683 83 0.042 161 0.001 769
550 1.366 0.274 6 0.023 5 0.128 8 8.789 el 1.499 e2  —9.450 e4  —1.285 e3
600 1.125 1. 000 0.006 8 0.074 2 1.471 e2 5.338 el 4,108 e3 —1.645 e3
440 1.433 0.010 2 0.574 2 0.852 4 4.756 el 7.410 e-2 2.290 e2 3.100 e-2
550 1.285 0.292 3 0.235 6 0.805 7 7.145 el 1. 960 e-1 1.664 e3 6.500 e3
600 1.773 0.414 6 0.070 6 0.755 6 2.286 e2 2.092 €0 6.629 e4 2.812 e4
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/(%) /(%) /km (a)440 nm SO (b)440 nm  DoP
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Fig. 13 Simulation result of test 2
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Fig. 14  Simulation result of test 3
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Fig. 15 Simulation result of test 4
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