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Abstract With the increasing frequency of human space activities and the increasing variety and
number of space targets, it is of great scientific value to identify the key features of unknown space
targets. By segmentation using auxiliary graphics software, the surface coordinates of sphere, cone and
cylinder with a normal vector are built. Based on the satellite simulation toolkit, the target orbit and
position parameters are obtained. Combining with isotropic Phong BRDF model and attitude quaternion

update model, the apparent magnitudes of these four shape space targets under ground observation
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conditions are simulated. Simulation results show that the target is affected by the spatial position,

shape and attitude in different degrees, and each light curve has its own characteristics. Because the

sphere is completely centrosymmetric, the light curve is mainly affected by the space position. Light

curve waveforms of the cone, cube and cylinder are mainly influenced by shape, the curve trends are

mainly influenced by position, and wave frequencies are mainly influenced by attitude angular rate. By

statistical analysis of the data, a prior model can be provided for the subsequent inversion of space

target position, attitude and shape.
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