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Measurement and modeling of spectral polarized BRDF of rough aluminum surface

Liu Yanlei', Liu Zilong', Zhou Xiaohao®

(1. Center for Metrology Scientific Data and Energy Metrology, National Institute of Metrology, Beijing 100029, China;

2. Shanghai Institute of Technical Physics; State Key Laboratory of Infrared Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Aluminum plays a vital role in aerospace, military defense, electronic communication, and other fields. Inves-
tigating the spectral polarization scattering characteristics of aluminum materials enriches the understanding of their optical
properties and aids in providing data support for their applications. In this paper, the spectral polarization BRDF (bidirectional
reflectance distribution function) of rough aluminum surface is measured in near infrared band based on a set of traditional
BRDF measuring device, and the effects of incident zenith angle and roughness on the measurement results are analyzed. The
results shows that the incidence angle, wavelength, polarization state and surface roughness have significant effects on BRDF.
Additionally, the BRDF model is established by employing the Beckmann and exponential probability density functions, which
are used to fit the experimental results. By compared with different models, it can be found that different models can get differ-
ent fitting results for the same sample and incident condition. Better fitting results may be obtained by using different models
for samples with different roughness.

Keywords: spectral-polarized; aluminum; roughness; near-infrared; BRDF model
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