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[ Abstract] In response to the increasing demand for fast response and large-scale coverage in application scenarios
such as satellite data processing and vehicle remote.control, Jthis study focuses on utilizing hierarchical control and
artificial intelligence technology to design a resoufce. scheduling mechanism for space-air-ground integrated
computing power networks. Air, space, and grotnd networks are divided into three domains, and domain
controllers are deployed for resource management inthe corresponding local domain. The areas are divided based on
the coverage of satellites and drones to.ensuré:that they can achieve effective service guarantees, efficient data
transmission, and task processing. A multi#fagent reinforcement learning-based scheduling algorithm is proposed to
optimize resource utilization in spaceair-ground integrated computing power networks, considering each domain
controller is treated as an ageént®with task scheduling and resource allocation capabilities. Intelligent resource
scheduling and efficient re§ource allocation for computing tasks are realized through collaborative learning and
distributed decision-making with" satisfactory delay and energy consumption constraints. Computing tasks are
generated in different scenarios and processed in real time. Simulation results show that the proposed mechanism
can effectively improve resource utilization and shorten task response time.

[Key words] Space-Air-Ground Integrated Network (SAGIN); computing power network; task scheduling;
resource allocation; multi-agent reinforcement learning
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Table 1 Experimental environment parameter setting
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Fig.3 System rewards under different algorithms
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Fig.4 System rewards under different learning rates
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Fig.5 System rewards under different computing resources
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