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Fig. 3 DoP values of green-painted board depending

on angle of view and wavelength
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Table 1 Retrieved refraction index of different

wavelength for two painted targets

Painted board Painted Fe
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n k n k
550 2.148 3 2.001 7 / /
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700 1.572 2 1.3619 1.579 8 1.496 1
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Model and Analysis of Spectropolarimetric BRDF of Painted Target Based
on GA-LM Method

CHEN Chao, ZHAO Yong-giang, LUO Li, PAN Quan, CHENG Yong-mei, WANG Kai
College of Automation, Northwestern Polytechnical University, Xi’an 710072, China

Abstract Models based on microfacet were used to describe spectropolarimetric BRDF (short for bidirectional reflectance distri-
bution function) with experimental data. And the spectropolarimetric BRDF values of targets were measured with the compari-
son to the standard whiteboard, which was considered as Lambert and had a uniform reflectance rate up to 98 % at arbitrary an-
gle of view. And then the relationships between measured spectropolarimetric BRDF values and the angles of view, as well as
wavelengths which were in a range of 400-720 nm were analyzed in details. The initial value needed to be input to the LM optimi-
zation method was difficult to get and greatly impacted the results. Therefore, optimization approach which combines genetic al-
gorithm and Levenberg-Marquardt (LM) was utilized aiming to retrieve parameters of nonlinear models, and the initial values
were obtained using GA approach. Simulated experiments were used to test the efficiency of the adopted optimization method.
And the simulated experiment ensures the optimization method to have a good performance and be able to retrieve the parameters
of nonlinear model efficiently. The correctness of the models was validated by real outdoor sampled data. The parameters of DoP
model retrieved are the refraction index of measured targets. The refraction index of the same color painted target but with dif-
ferent materials was also obtained. Conclusion has been drawn that the refraction index from these two targets are very near and
this slight difference could be understood by the difference in the conditions of paint targets’ surface, not the material of the tar-

gets.
Keywords Painted target; GALM optimization algorithm; Spectropolarimetric BRDF; Microfacet model
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