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ABSTRACT
Juventas is a deep space 6U XL CubeSat with the objective of performing a scientific and technological demonstration mission, aiming for the characterization of the binary asteroid Didymos, and its small companion Dimorphos. Juventas takes part in the Hera mission as one of the two CubeSats that will be released in the asteroid’s proximities. 
Juventas will be inserted into a special set of orbits, called Self-Stabilized Terminator Orbits (SSTO). The existence of this special type of orbits arises in environments where the solar radiation pressure (SRP) perturbation is comparable to the gravitational pull of the central body. SSTOs are quasi polar low-eccentricity orbits perpendicular to the sun direction. The SRP perturbation displaces the orbital plane up to an equilibrium offset, where the gravitational pull in the Sun direction and the SRP force cancel each other out.
To safely navigate in such a harsh and unpredictable environment at the close distances of the SSTO, Juventas will perform autonomous operations using its GNC system. The high latency of the information causes greater uncertainties in the predicted CubeSat state, while smaller distances to the target translate these errors into larger pointing errors. Hence, to prevent the asteroid from abandoning the camera’s field of view, on-board attitude corrections must be commanded by the GNC system to achieve continuous imaging of the asteroid. 
Juventas is equipped with a navigation camera and a laser altimeter. The combined usage of these two types of measurements improves the accuracy in the state estimation. Camera images are processed by on-board image processing algorithms that output information of the line-of-sight (LoS) direction to the asteroid, while the laser altimeter ranging capabilities complete the information, fully characterizing the state of the CubeSat.
As an extended part of the mission, Juventas will attempt to land on the surface of Dimorphos. The landing process comprises a controlled touchdown using the autonomous GNC system and a series of uncontrolled bounces until Juventas rests on the asteroid surface. The highly perturbed dynamics together with the small size of the target makes the landing the most challenging operation that Juventas will face. The latency of information and the maneuver execution errors drive the performance of the landing. Thus, novel techniques to obtain fast reaction-times and accurate operations are conceived to maximize the probability of a successful landing.
The bouncing velocity could be large enough to make Juventas escape the gravitational influence of Dimorphos. The low mass of the target body and the assumed dynamics (CR3BP) implies that an escape is possible for velocities below 4 cm/s in some considered scenarios. Therefore, the outbound velocity shall be minimized. At the same time, the inbound velocity must be large enough to allow for a clear accelerometer signal during bouncing, to maximize the scientific information obtained about the asteroid surface properties. This imposes challenging constraints on the mission design, highlighting the impact and necessity of an autonomous GNC system as detailed in the paper. 
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