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Reverse Simulation Software Architecture
for Required Performance Analysis of Defense System
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ABSTRACT

This paper focuses on reverse simulation methods to find and analyze the required performance of a defense
system under a given combat effectiveness. Our approach is motivated that forward simulation, that traditionally
employs the effectiveness analysis of performance alternatives, is not suitable for resolving the above issue
because it causes a high computational cost due to repeating simulations of all possible alternatives. To this end,
the paper proposes a reverse simulation software architecture, which consists of several functional sub-modules
that facilitate two types of reverse simulations according to possibility of inverse model design. The proposed
architecture also enable to apply various search algorithms to find required operational capability efficiently. With
this architecture, we performed two case studies about underwater and anti-air warfare scenarios. The case studies
show that the proposed reverse simulation incurs a smaller computational cost, while finding the same level of
performance alternatives compared with traditional forward simulation. Finally we expect that this study provides

a guide those who desire to make decisions about new defense systems development.
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Fig. 9. Forward simulation for analyzing survivability of
a warship against a hostile torpedo
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Table 4. Performance comparison between forward
simulation and proposed reverse simulation

Performance Forward Reverse
index simulation simulation
# of iterations 1,430 432
Executl(.m time 1,132.02 353.68
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