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In this research, to investigate the effects of uncertainties on the natural frequency of
satellite systems attributed to the variation of layout components, the optimal layout of the
satellite is performed utilizing the particle swarm optimization (PSO) algorithm,
considering stability and geometrical constraints. To produce random samples, enough
results will be extracted, which are the mass center of components, and based on the
outputs, the finite element modeling of different samples by considering mass points is
carried out. After modal analysis, mass and stiffness matrices are extracted, the
simulation of Monte - Carlo runs based on Wishart random matrix theory and the
eigenvalues of the matrix, i.e., natural frequencies, are obtained. The probabilistic
distribution of natural frequenciesis shown that in the proposed layout, the distribution of
samples is very low, and the variation of natural frequency is robust to the proposed
optimal location.

Keywords: Satellite subsystems, optimal layout, Wishart random matrix theory, natural frequency,
Monte-Carlo simulation
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