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Abstract: The bouncing ball model has garnered significant attention since the 1 940 s, with scholars extensive-
ly investigating the dynamics of a point mass undergoing collisions with a periodically oscillating surface under
gravitational influence. As the chaos theory and nonsmooth dynamics evolved, this model emerged as a quintes-
sential testbed for the application of these theoretical frameworks. Herein, the inquiry was extended to the
bouncing ellipsoid model. The equations of motion were meticulously derived for an ellipsoid experiencing per-
fectly elastic collisions. The analysis yields the conserved quantities of the system and elucidates the stability
conditions of its trivial periodic orbits. Furthermore, the numerical simulations corroborate the theoretical find-
ings, thereby substantiating the robustness of the proposed method.
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Fig. 1 The 3D ellipsoid modeling schematic
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