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Abstract: With the development of 6G communication technology, LEO satellite Internet has become a key technology for constructing
space-terrestrial integrated networks due to its advantages of global coverage and low latency. However, 6G satellite Internet systems
face multi-level strongly coupled decision-making problems such as constellation configuration, resource scheduling, and service opti-
mization, and existing single-layer optimization methods are difficult to effectively handle inter-layer dependencies. To address this is-
sue, a multi-level intelligent decision optimization framework for 6G satellite Internet is proposed. First, a three-layer decision model
covering constellation deployment, resource scheduling, and service optimization is constructed, and inter-layer information interaction
and constraint transfer mechanisms are established. Then, a hybrid intelligent algorithm based on improved genetic algorithm, convex
optimization decomposition, and multi-agent deep reinforcement learning is designed, and multi-level coordinated optimization is
achieved through alternating direction method of multipliers. Finally, the framework performance is verified based on MATLAB simula-
tion platform. Experimental results show that compared with traditional hierarchical optimization and heuristic algorithms, the frame-
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