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A missile defense system is composed of radars detecting incoming missiles aiming at defense assets, command control units
making the decisions on weapon target assignment, and artillery batteries firing of defensive weapons to the incoming missiles.
Although, the technology behind the development of radars and weapons is very important, effective assignment of the weapons
against missile threats is much more crucial. When incoming missile targets toward valuable assets in the defense area are detected,
the asset-based weapon target assignment model addresses the issue of weapon assignment to these missiles so as to maximize
the total value of surviving assets threatened by them. In this paper, we present a model for an asset-based weapon assignment
problem with shoot-look-shoot engagement policy and fixed set-up time between each anti-missile launch from each defense
unit. Then, we show detailed linear approximation process for nonlinear portions of the model and propose final linear approximation
model. After that, the proposed model is applied to several ballistic missile defense scenarios. In each defense scenario, the
number of incoming missiles, the speed and the position of each missile, the number of defense artillery battery, the number
of anti-missile in each artillery battery, single shot kill probability of each weapon to each target, value of assets, the air defense
coverage are given. After running IpSolveAPI package of R language with the given data in each scenario in a personal computer,
we summarize its weapon target assignment results specified with launch order time for each artillery battery. We also show
computer processing time to get the result for each scenario.
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