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[Abstract] Many radar applications, such as scene signal simulation and target recognition, require
appropriate sparse representation to compress and quickly reconstruct target scattering characteristic data.
The scattering center model is a widely used target scattering characteristic model, which can achieve
sparse and reduced dimensional expression of target scattering characteristic data. This article first focuses
on the scattering characteristics data of targets with single reflection/diftraction mechanisms, and based
on high—frequency asymptotic theory and ray theory, reveals the multi manifold structure of the Global
SC (GSC) scattering center from all angles. Then, multi manifold structure clustering and curve/surface
fitting algorithms are introduced to construct the target GSC model. In order to verify the proposed
theory and algorithm, simulation experiments were conducted on spherical cone targets. The simulation
results show that the GSC model can significantly compress the full view scattering characteristic data
while ensuring reconstruction accuracy. The multi manifold GSC representation model and construction
method proposed in this article can effectively support applications such as fast signal simulation in semi
physical simulation systems with limited internal storage.
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