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Abstract
There were executed several hundred trajectory maneuvers of the Cassini-Huygens spacecraft movement around Saturn during the last 14 years of the interplanetary mission. Having the signal propagation time between the Earth and the Saturn in the scale of 1.3 hours, well prepared set of control instructions were necessary to send from the three synchronized Earthier planetary offices. Sampling of the sensor values (position, velocity, temperature, orientation of the narrow and wide angle cameras, reasonable resolution images, etc.) were done in non-periodic manner. The scope of our research was to detect trajectory modification moments of the Cassini spacecraft. Nonlinear sampling of the sensor data makes non-trivial to sense modification of trajectory compound by ellipse and helicoid movements. The data set analyzed in this research was downloaded from the NASA database and contains over 400 thousand records. Extreme Event Detection method was used to identify non-usual position and velocity vectors modification in time. Based on the NASA public information sources referring the number of trajectory modifications in the Prime and Equinox missions we identified the searched time moments. We used position and velocity vectors to teach different recurrent neural network types to detect modification moments of the trajectory. These neural networks were used to detect the rest of trajectory modifications of the Solstice mission not accessible in the NASA public information sources.  
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Trajectory of the Cassini spacecraft trajectory in 3D vs. time.
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