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Parallel Measurement of Spectral Bidirectional Reflectance Distribution
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Abstract: In order to overcome the limitations of telescopic observation and computer simulation in space
object identification, experimental methods were utilized to emulate space-based illumination conditions
using equipment and techniques that parallel telescopic observations and source-target-sensor
orientations, while the spectral bidirectional reflectance distribution function of a high fidelity satellite
model was characterized. First, the space object spectral scattering model, the axes of rotation system
and equipments layout were analyzed. According to real on-orbit attitude and orbital elements of the
satellite, angular relationship between the observing geometry and the five-axis rotation system
werebuilt. Finally, in the light of this relationship, parallel emulation during a satellite passage was
processed, the rotation system with spectrophotometric data was measured and calibrated. Experimental
results focus on luminance glint and peak wavelength drifts shown in the spectral data. The control
precision of the rotation axes is 0. 5°s and relative precision of spectral measurement is 0. 018%.
Experimental results indicate that the proposedmethod can realize parallel implementations of space

objects observation and serve as a reference for study of shape, materials and rotation condition of non-
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resolved space objects.
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1 Experiment devices

Devices Application

Device properties

Providing large-diameter stable

Solar simulator

simulated solar irradiation

Three-axis turntable

Measuring spectral radiance

Spectroradiometer
of the target

Contact measuring speclral

Spectral reflectance meter

High fidelity satellite model Measured target

Reference white board

Controlling satellite attitudes

reflectance of materials

Spectral calibration of the source

0. 025 solar constant and 2 meters

in diameter at focal plane
Control precision of each axis is 0. 5°.
Measurable wavelengths from 380nm to 1080 nm,
2 nm spectral resolution
Measurable wavelengths from 400nm to 700 nm,
10 nm spectral resolution
4 3 1 scaled satellite model with real space materials

Lambertian white board
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