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Influence of bidirectional reflection distribution function of

target satellite surface on echo in laser tracking
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Abstract: The bidirectional reflection distribution of target satellite surface with different roughness was
simulated by the formula of the bidirectional reflection distribution function (BRDF) in laser tracking in the
space. The component of diffuse reflection became larger and the component of specular reflection became
smaller with the increase of the target surface roughness. Meanwhile, the scattering angle became larger.
These benefited the random receiving direction and decreased the sensitivity of receiving direction. The
varieties of BRDF of target satellite surface affected by the change of the incident angle were also simulated.
The change of bidirectional reflection distribution was obtained. The receiving echo increased with the
increase of the component of specular reflection, when the incident angle was small and the illumination
beam axis and receiving telescope axis were coaxial. The receiving echo power decreased quickly with the
increase of the incident angle. When the incident angle was larger than 34°, the minimum receiving echo

power computed by BRDF was lower than the one computed by the formula of lidar supposing that the
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target satellite surface was Lambertian reflection plate. The illuminating laser power should become 5 times
the former one or the receiving aperture became 2.5 times the former one. These methods could remove the
effect of the decrease of the receiving echo power.
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