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RésuméRésumé  : L'objectif de ce travail était de démontrer que l'hypothèse usuelle d'isotropie et de
symétrie de la réflectance bidirectionnelle n'est pas valide pour une surface présentant une
anisotropie spécifique. Deux méthodes illustrant cela sont présentées. La première est basée sur
l'utilisation d'un goniomètre afin de mesurer la réflectance bidirectionnelle de la surface
considérée et la seconde utilise un code de simulation Monte Carlo. Les résultats des deux
méthodes ont été analysés à différentes longueurs d'onde et diverses configurations angulaires.
Pour la surface analysée, ils ont montré que la réflectance bidirectionnelle était significativement
asymétrique par rapport au plan principal. Dans le cas extrême, la différence entre les deux côtés
du plan principal était quasiment 30 % de la valeur moyenne de la réflectance.





3108

	

C. Miesch et al.

2.

	

Experiment description
To be able to make both measurements and simulations, the target used needed

to be easy to reproduce and its geometrical and optical properties had to be well
known. For these reasons, a sample made of dry sand was selected. Its `topography'
consisted of linear dunes generated with a linearly translated template (figure 1(a)).
The linear dunes were 1.5 cm high and 4 cm wide and were separated by a 1 cm wide
flat band. These dimensions produced slopes of about 35° on both sides of the dunes
and good stability of the sand grains (figure 1(b)). The anisotropy was introduced
here entirely by the roughness effects.

As our goal was to quantify the asymmetry of the BRF, we focused on a reduced
set of BRF values on both sides of the principal plane for a single incident direction
which was likely to introduce maximum asymmetry. The principal plane was then
oriented 45° off the linear dune direction, and the zenith angle of the source was set
to 45° . The BRF values were estimated for two different viewing zenith angles of 30°
and 50° on both sides of the principal plane, i.e. for relative azimuth angles from 0°
to 180° (right side) and from 360° to 180° (left side) respectively as illustrated in
figure 2. The BRF was evaluated for two wavelengths, 550 and 850 nm.

3.

	

BRF estimation methods
3.1. Measurements

A goniometer has been developed at ONERA (Office National d'Etudes et de
Recherches Aérospatiales) to measure the bidirectional reflectance of materials and
small surfaces for a large part of the hemisphere (Serrot et al. 1998). The goniometer
mainly includes a lamp and a spectroradiometer that entirely cover the visible
spectrum. They are able to move all around the sample placed under them, and the
zenith angle range is [0;60°]. The goniometer is, however, not able to make measure-
ments in the backscattering angular domain, since the source is then masked by the
sensor. The measurement protocol gives a peak-to-peak uncertainty less than 5%
on the absolute BRF and less than 3% on relative measurements. In the present
experiment, the integrated target surface was 20 cm in diameter, so as to obtain
results representative of the surface roughness effects.














