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abstract In most state estimation applications, such as orbit determination, there exists periods
of long propagation of states in the absence of measurements, hence the need for accurately representing
regions of state uncertainty. For linear systems, the region of uncertainty can often be accurately captured
with a Gaussian distribution. This is not the case for nonlinear systems; even if the initial state may be
approximately Gaussian, the region of uncertainty during propagation morphs into a non-Gaussian
probability density function (PDF) over time. In order to accurately capture the non-Gaussian density during
estimation, the use of Particle Filters (PF) have been proposed. The PF’s accuracy increases with the increase
of the number of particles, which in turn could be computationally costly for state estimation and state PDF
representation. To address the final state representation cost, we propose to represent the final state PDF
as a compressed PDF. The PDF compression of the PF Multivariate states are computationally costly and
could potentially be numerically intractable. In this regard, the multivariate states are nonlinearly mapped
and decorrelated based on the Multilayer Perceptron (MLP) neural network model to obtain independent
states that can be univariately compressed and reconstructed using the Fast Fourier Transform and Wavelet
Transform. The accuracy of these reconstructed distributions are quantified using the Kolmogorov-Smirnov
(K-S) test and the cost reduction is measured by the number of terms required to represent the ephemeris.
Both of these measures are used to assess the compression schemes of both the FFT and Wavelet transform.
This approach and potential significance is demonstrated in an orbit determination application.
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