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Abstract: 

This work introduces a novel operator-theoretic framework for spacecraft offline guidance 
under uncertainty, leveraging the Koopman expectation (KE) theoretical method. The KE 
approach enables deterministic evaluation of expected outcomes, eliminating the need for 
Monte Carlo sampling while ensuring probabilistic constraint satisfaction. To further 
improve computational efficiency, this manuscript also proposes Koopman Expectation 
Deep Learning (KEDL), a new method which combines KE-optimized solutions with neural 
network generalization. 
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