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Abstract Due to the influence of the external environment, the satellite’s surface is often irregularly folded, and
these folds have some influences on the optical properties. So folds need to be taken into account in the modeling of
the optical characteristics of space objects. However, a large number of surface cells in fold surface will lead to a
dramatic increase in computational complexity. This paper considers pleats as a kind of ‘material’. A method based
on macroscopic optical scattering cross section measurement is proposed to obtain the bidirectional reflectance
distribution function (BRDF) data of the fold material. Furthermore, the error back propagation neural network is
used to establish BRDF model of fold material, which replaces the complex modeling process of folds and greatly
simplifies the calculation. The problem of poor real-time performance is solved under the acceptable accuracy. By
combining the experiment with the simulation to compare the BRDF model designed in this paper with the
traditional BRDF model, it is verified that the error of the model designed in this paper is much smaller than that of
the traditional model.
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Fig. 1 Model and schematic diagrams of fold surface. (a) Fold surfaces with different heights and amounts of fluctuations;

(b) diagram of irradiated fold surface
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Table 2 Error comparison of fold material [

Incident Error /%
zenith Five-parameter Improved BP
angle /(*) model Phong model ~ model
2 16.23 29.93 4.61
45 18.15 27.21 5.13
F 3 WA BT I AR 25X L
Table 3 Error comparison of fold material [l
Incident Error /%
zenith Five-parameter Improved BP
angle /(*) model Phong model model
2 24.20 38.84 6.03
45 32.34 33.46 7.38
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