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Abstract: Based on the challenges of space—air—ground spectrum sharing, a cognitive intel—
ligent spectrum management and control architecture for Low Earth Orbit (LEO) satellites
is proposed. Three—dimensional multi-domain spectrum data obtained by spectrum sens—
ing is used to form a spectrum geographic database, followed by three—dimensional com—
pletion of the missing data, and then spectrum occupancy with prediction technology is
used for assisting sensing and decision—-making. Reinforcement learning and game-theo—
retic learning methods are used for intelligent spectrum decision—making. In this way, a
closed-loop of spectrum cognition based on sensing, completion, prediction and decision—
making is formed, in order to provide some guidance and suggestions for the subsequent
research on LEO satellite spectral resource control.

Keywords: Low Earth Orbit satellite system; cognitive intelligent management and control;
spectrum sensing; spectrum completion and prediction; intelligent spectrum decision
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