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Abstract

This paper discusses methods to increase system resilience, particularly reconstitution, by
reconfiguring the system with alternatives that have appropriate countermeasures against damaging
events. In the event of a loss of functionality of a system that requires continuous operation, we
propose a method to identify the unique functionality of the damaged system and to propose an
optimal alternative that can overcome the damage in the event of a similar event from the candidates
of alternative measures that can fulfill the functionality.

The flow of the proposed method is as follows: First, the KPI of the mission is clarified, and the
mission flow based on the KPI is described. After clarifying the relationship between the functional
configuration and physical components necessary for the mission's KPIs, the unique function
assigned to the component is clarified, assuming the case where a part of the physical component
is lost due to a destructive event. Candidate alternatives that may realize the unique function are
enumerated, and the candidate alternatives are evaluated in comparison with the role that the unique
function plays in the original component. Since it is not realistic to take excessive alternative
measures to replace the intrinsic function, the candidate alternatives that can fulfill the intrinsic
function at the minimum necessary level are narrowed down. The constraints inherent in the
destructive event are clarified, and methods to overcome the damage are derived from those
constraints. By using the derived methods to overcome the damage as the evaluation axis,
alternative candidates are evaluated to select alternative measures that can overcome the damage.

For verification and validation, we set up a situation in which rescue aircraft cannot operate, using
disaster relief as the subject matter, and confirmed whether the application of the proposed method
would contribute to the development of appropriate alternative measures.

Compared to the control group, which omitted the original procedure, there was a significant
difference between the two groups in the number of alternative candidates and the number of
alternatives finally selected, suggesting that the proposed method is effective in narrowing down
the alternatives. In addition, a third-party evaluation comparing the results of each group showed
that the proposed method, when utilized, was able to select the minimum level of realistically
applicable and necessary alternatives.

For future prospects, in order to enhance the effectiveness of the proposal, a method is needed to
measure changes in system functionality and performance when alternative measures are
incorporated into the system before they are adopted.

In addition, a method is required to establish and evaluate a performance evaluation index (MOP)
to determine the degree to which the alternative measures can fulfill the inherent functions of the
original components. Since this method may be applicable to studies at the planning stage and to
procedures for selecting a successor system for equipment, etc., we would like to make this a future
research goal.
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