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Multi-attribute game theoretic model for resource allocation in
military attack-defense application

ZHANG Xiaoxiong'* , GE Bingfeng' , TAN Yuejin'
(1. College of Systems Engineering, National University of Defense Technology, Changsha 410073, China;
2. The 63rd Research Institute, National University of Defense Technology, Nanjing 210007, China)

Abstract; A multi-attribute game theoretic model was proposed to address a two-stage attack-defense resource allocation problem. That is,
under limited resources, the defender first allocates different types of safeguard measures among possible targets, against which the attacker chooses
a combination of threats and targets to attack. The proposed model, using game theory, was used to determine the optimal resource allocation for
both the defender and attacker. The results can minimize the loss for the defender while maximizing the utility for the attacker. In addition, some

lemmas were given on the basis of the particularities of this solving model. An illustrative example was studied to verify the feasibility of the

proposed model and the accuracy of the lemmas, which can provide decision support for the resource allocation process.
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solve $(x) =arg max{ U(x,y) |

: compute L=L(x,5(x)), U=U(x,9(x))
. if count =1 then

loss«—L, gain—U

count = count + 1
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6: x'<x,y <H(x)
7

8. else

9

if L <loss then

10.; loss—L, gain«—U
11; x ex,y" «9(x)
12, end if

13. end if

14 :end for

15:return x” , y* , loss, gain
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