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Figure 1 [Illustration of uncertainty propagation methods: conventional uncertainty propagation methods, long-term uncertainty propagation
methods, and practical techniques introduced for different method frameworks for high-dimensional or highly nonlinear problems.
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Figure 2 (Color online) (a) Sample distribution (red solid points), Ny, = 961, (b) Delaunay triangulation-based linearly interpolated density, (c)
Alpha shape triangulation-based linearly interpolated density, for scenario 1 in ref. [33].
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Figure 3 (Color online) (a) Sample distribution (Ngm = 1.6x10%), (b) multi-segment method: four-segment division result, (c) multi-segment
Delaunay triangulation-based linearly interpolated result, and (d) multi-segment Alpha shape triangulation-based linearly interpolated result, for the

bifurcation case in ref. [34].
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This paper reviews the research progress for uncertainty propagation within continuity equation and Gaussian mixture
model frameworks. First, a state-of-the-art study on the uncertainty propagation methods within the continuity equation
framework is given in terms of the continuity equation, interpolation method and the binning method. Second, a review
of development of the uncertainty propagation methods within the Gaussian mixture model framework is given in terms
of the Gaussian mixture model, and the hybrid methods within the Gaussian mixture model framework. Third, a
comparison is given for the mathematical nature, accuracy and efficiency between the two method frameworks. Finally,
the main features and advantages are concluded for the two method frameworks for uncertainty propagation, and the
future research work is envisaged.
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