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Research on System-of-systems Confrontation Simulation Method Based on
Operation Loops

Abstract

Abstract: In the field of modeling and analyzing capabilities for operation system-of-systems (SoS),
traditional structured capability assessment models lack the analysis of the interaction between both
rivals and armies in different roles. The system model based on operation loop theory can be combined
with the relationship between sensor, decision-making, influence, and target nodes for system capability
calculation, but the existing model is usually only suitable for static analysis and cannot be used for
dynamic simulation of SoS confrontation. In order to solve the problems above, a SoS confrontation
simulation method based on operation loops is proposed. It abstracts both rivals’ SoS as confrontation
network model, develops combat strategies, extracts executing operation loops from strategy steps and
generates an edge execution sequence by decomposition and scheduling algorithm. After the execution
of edge sequence with the concept of self-information, the combat efficacy and strike effectiveness of
operation loops can be figured out to promote the evolution of the SoS. The benefits can be solved by
combining the revenue function selected by strategic or campaign purpose, and combat result and losses
of both rivals can be summarized. The simulation results prove that the method can simulate the combat
process and derive the confrontation results relying on strategies and operation SoS. It's proved to be
effective and feasible for operation SoS confrontation’s simulation.
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Abstract: In the field of modeling and analyzing capabilities for operation system-of-systems (SoS),
traditional structured capability assessment models lack the analysis of the interaction between both rivals
and armies in different roles. The system model based on operation loop theory can be combined with the
relationship between sensor, decision-making, influence, and target nodes for system capability
calculation, but the existing model is usually only suitable for static analysis and cannot be used for
dynamic simulation of SoS confrontation. In order to solve the problems above, a SoS confrontation
simulation method based on operation loops is proposed. It abstracts both rivals’ SoS as confrontation
network model, develops combat strategies, extracts executing operation loops from strategy steps and
generates an edge execution sequence by decomposition and scheduling algorithm. After the execution of
edge sequence with the concept of self-information, the combat efficacy and strike effectiveness of
operation loops can be figured out to promote the evolution of the SoS. The benefits can be solved by
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of both rivals can be summarized. The simulation results prove that the method can simulate the combat

process and derive the confrontation results relying on strategies and operation SoS. It” s proved to be

effective and feasible for operation SoS confrontation’s simulation.
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Fig. 1 Structural of operation loop
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