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In this study, we combine data-driven methods such as dynamic mode
decomposition and delay embedding to generate a model that recovers and predicts the ballistic
capture trajectory of a spacecraft multi-body dynamical system. The results show that for a finite
number of time steps, it is possible to construct a model that can predict chaotic transition
phenomena with sufficient approximation accuracy by using a sufficient number of data. Furthermore,
based on the findings from the data-driven analysis and the dynamical system analysis, we
investigated the dynamical system indices that characterize the ballistic capture trajectory, and
examined the relationship between the time until the ballistic capture occurs and FTLE.
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