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ABSTRACT
Landing on small-bodies is a hectic task that requires high degrees of autonomy, robustness to various uncertainties and fast close-loop iterations. Milani is a 6U CubeSat that will be launched as payload for the Hera mission and will be deployed in the Didymos binary system. As an end-of-life strategy, the CubeSat will attempt to land on a crater generated by the DART mission on the surface of Dimorphos: the smaller body on the Didymos binary system. Due to mission constraints, Milani’s descent trajectory will be ballistic, but it will have access to a number of attitude control actuators. Because of that, the attitude with which the CubeSat will impact the surface of the asteroid is the only control variable that could be used to modify the final trajectory.
In this work, a study is performed using contact physics engines and Blender to simulate the bounce off trajectories followed after impact on different areas of the crater. The geometry of the crater is modelled using depth, radius, or surface consistency as some of the most relevant design values for a parametric analysis.
The outbound trajectories after impact are analysed to check which spots are more likely to ensure that the spacecraft ends up lying on the surface of the asteroid, conforming, thus, the “Safe Zone” for the landing area, which couples attitude with landing spot coordinates. Once a “Safe Zone” map of the crater is created, a realisation of this map is generated for on-board application using neural networks to reduce the computational burden of the process. To coordinate the close-loop, and while the spacecraft descends, position and attitude image-based navigation is performed using a Kalman filter to predict the expected landing spot, considering the current attitude guidance profile. If this final spot falls outside the aforementioned “Safe Zone”, the attitude guidance is modified accordingly to ensure safe conditions at arrival.
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