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Abstract

Most space missions require very precise and reliable information about the attitude of the moving
objects in the missions. Star trackers are often used to provide such information. However, the available
star trackers are often very expensive and have their limitation especially for deep space exploration
missions. This paper introduces an innovative Artificial Intelligence-based star tracker for deep space
exploration, leveraging vision transformers trained in a self supervised manner. The novel algorithm
seamlessly integrates deep learning with efficient star identification techniques, improving on existing
vision-based navigation methods. This approach addresses the challenges of ”lost in space” scenarios by
enhancing the autonomy of star trackers, but also offers a reliable and robust solution for space missions
navigating through the challenging conditions of deep space. In the sensor system we propose, the
system will pre-train the model in a self supervised manner for enhanced performance. The algorithm is
optimized for onboard computers and processing units, ensuring feasibility for various space missions. In
order to enhance versatility and adaptability of the system, potential fine-tuning for various downstream
localization tasks will also be utilize. Additionally, the testing results of the sensor system using small
satellite testing platform will be outlined and discussed and a dataset for star tracking will be presented.



