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Abstract: With the rapid development of small satellite technology and satellite networking technology, the scale
of space-based resources is exploding. Relying on the satellite capabilities provided by various types of satellite nodes,
it has become a future development trend to complete multi-satellite coordinated complex space tasks and provide the
general public with available and real-time satellite information services. Therefore, in this paper, a user-oriented
application layer space-based resource capability virtualization method is proposed for multiple heterogeneous satellites.
The user requirements of real-time observation information services and the attribute characteristics of space-based
resources are analyzed. The constraint conditions such as time, space, energy, and storage are integrated. The space-
based resources are hierarchically and abstractly virtualized into user-oriented service capabilities according to the space-
time logic. A method suitable for large-scale heterogeneous satellites and application layer-based resource virtualization
with unified standards is established, and the computational model is designed. Representative satellite platforms,
loads, etc. are selected to design and implement the in-orbit virtualization algorithm according to the in-orbit real-time
virtualization requirements. The experimental results show that the timeliness of the algorithm can meet the real-time
calculation requirements on the satellites.
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Fig.1 Constraint couplings among functions
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Tab.1 Classification of space-based resources
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Fig.2 Analysis of user requirements and space-based resources
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Fig.3 Hierarchical diagram of space-based resource virtualization
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Fig.4 A typical computational model call diagram
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Fig.8 Schematic diagram of the user terminal
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