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Abstract; Photometric data of satellites are related to many factors, such as satellite attitude, material
and observation angle. The simulation calculation is often unable to obtain these factors, so that the
simulation results cannot be compared with the measured results. Aiming at the problem that simulation
results cannot be verified by measurement, the photometric data of the satellite in Satellite Tool Kit
motion scene are obtained by experimental measurement and simulation calculation. In laboratory
measurement, not only the space optical environment is simulated, but also the parallel analysis of
satellite model attitude and satellite attitude in Satellite Tool Kit can be realized, which ensure the
measurement accuracy. In simulation calculation, the bidirectional reflectance distribution function model
based on the bidirectional reflectance distribution function data of the common space target material is
used, and the influence of the wrinkled surface is taken into account, which improves the accuracy of the

simulation. In addition, a three-axis stable satellite motion scene with phase angle variation range of 38°-
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98° is designed, the orbital parameters of the satellite are: semi major axis a =7 716.14 km, eccentricity
e=0.001, orbit inclination i =58°, argument of perihelion w=236°, longitude of ascending node 2 =345°,
mean anomaly M =231.1°, When compare the photometric data obtained by experiment and simulation,
the results show that two trends are same and the correlation coefficient is 0.69.

Key words: Space target; Optical scattering characteristics; Experimental measurement; Simulation
calculation; Motion state
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Table 1 Partial measured materials improved Phong model parameter fitting results and errors

Material name 04 05 a a b Error
Silver film 0.287 3 291.835 1 4 053.5 1.311 8 0.743 5 0.024 2
LP6 white paint 0.251 2 2.835 8 897.964 7 2.726 4 2.469 3 0.031 4
Gold film 0.371 7 283.882 3 865.7 0.966 5 1.396 5 0.057 2
GaAs 0.042 8 23.006 7 2 122.5 2.112 4 4.856 9 0.071 3
TPT 0.049 1 27.590 7 2 980.6 2.274 3 7.053 5 0.084 3
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