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ABSTRACT 

On-orbit servicing missions are driving new demands for autonomous and trustworthy spacecraft attitude control. After 
capturing a noncooperative target, a servicing spacecraft may need to take over the attitude control of a combined system 
with uncertain inertia, unknown disturbances, and changing dynamics. Meanwhile, servicing and mission spacecraft are 
often equipped with large flexible appendages, making attitude maneuvers strongly coupled with structural vibrations. 
These features make accurate modeling difficult, while closed-loop stability, constraint satisfaction, and onboard 
computational efficiency remain essential. 

This talk will introduce recent research progress on learning-based spacecraft attitude control under such dynamic 
uncertainties. The focus is on how Gaussian process learning, Koopman-based representations, and direct data-driven 
methods can be integrated with physical modeling, uncertainty quantification, and stability analysis to address post-
capture attitude takeover and flexible spacecraft maneuvering. These studies aim to move toward trustworthy learning-
based control methods that are adaptive to uncertain spacecraft dynamics while remaining interpretable, control-oriented, 
and suitable for safety-critical space applications. 
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