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Title
Ontology of Resilience Evaluation for Space System

Abstract

In 21st century, our human activity totally depends on space system. However, it is startling
defect that there doesn’t exist simple evaluation method for system resilience focusing on system
architecture.

This research proposes the resilience evaluation method for large-scale complex space system.
The method is based on ontology which defines concept of entities and its relationships. This
research clarifies relationship ontology has five patterns, which contributes to express simple
calculation for system resilience.

Treating satellite and ground station as sub-systems and utilizing score for system structure, the
entire system resilience evaluation is formulated as a simple numerical formula. The evaluation
method, entity ontology and relationship ontology are mainly proposed in this research.

In the first chapter, the motivation and the objective are discussed and showed the necessity of
the method to evaluate the resilience. In the second chapter, we defined the meanings of space
system, resilience, and ontology. After the related works about ontology and resilience evaluation
are introduced, the originality of this research is emphasized compared to related works. In the
third chapter, ontology and resilience evaluation method are expressed. The forth chapter is
presenting verification and validation of this research by applying the ontology and resilience
evaluation method into weather observation system, satellite navigation system, and satellite
communication system. Each system resilience is calculated in quantitatively by applying ontology
and evaluation method. In addition, the results of the interview to experts are shown in this chapter.
The last chapter concludes the validity of the ontology and resilience evaluation method.
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