Scientific Journal of Electronical & Cyber Defence
Vol. 11, No. 1, Spring 2023, Serial No. 41 4
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ABSTRACT

This article presents a method to solve the weapon target assignment problem, which is one of the problems
of distributed constraint optimization. The previous methods do not guarantee the convergence problem
properly and when faced with scale increase, they do not work correctly and effectively. Also, some of these
methods solve the weapon target assignment problem in a centralized manner. While the method presented
in this article solves the problem in a decentralized and distributed manner with better dccuracy'and Speed!
The present article solves the weapon target assignment problem by using learning automata, which is a
relatively simple method and requires little information, and the results of implementations show that when
the scale of the problem becomes larger, the proposed method it solves the problem with a better speed than
other methods, so that the objective function is minimized. Also, this method can well address the
shortcomings of previous methods without the need for other exploratory methods in real-time multi-agent
environments.
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Algorithm 1. Main

Input: Targets, Weapon;j=the power of weapon i to
destroying target j, Targets=value of targets,
itr=number of iteration

Output: Assignment probabilities

1.1 initialize: M=number of Weapons, N=number of
Targets,r=number of Actions, vector
totalTargetDestroy=0

1.2 initialize d=0.1 // reward parameter

1.3 initialize b=0 // penalty parameter

1.4 for each action k a probability parameters p;;, is
defined where is initially is set to 1/ (in this
paper we suppose r=N+1)

1.5 repeat for each itr

1.6 initialize vector A=0, effect =0

1.7 foriin[1,2,..,M]

1.8 selectAct = SelectAction(r, M, Weapon,,
Actions, p;)

1.9 p; = Algorithm1 (d, b, r, M, Weapon;,
Actions, p;, selectAct, ef fect;)

1.10 endfor

1.11 foriin[1,2,..,M]

112 effeCti:Weaponi,selectAct*
Targetseectace !/ The amount of Target
destroyed by the Weapon;

1.13 end

1.14 end
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Algorithm 3. UpdateProbability

Input: d, b, r, M, Weapons, Actions, p, selectAct,
effect, totalTargetDestroy
Output: probability vector p after updating

Algorithm 2. SelectAction

Input: r, M, Weapon;, Actions, p;

Output: action selection by Weapon: selectAct
2.1 initialize sumP=0
2.2 forkin[1,2,..,7]
2.3  sumP +=py

24  if rand <= sumP) //rand isarandom
number in [0,1]

2.5 selectAct = k
2.6 return selectAct
2.7 break

2.8 endif

2.9 endfor

3.1 newtotalTargetDestroy = sum(effect)

3.2 if newtotalTargetDestroy >=
totalTargetDestroy

33 B =0 [/lreward

3.4 else

35 B =1 llpenalty

3.6 endif

37 ifg ==0

38 foriin[1,2,..,M]

3.9 fork in[1,2,..,7]

3.10 if k== selectAct

3.11 pir 1S updated by Eq.(1)

3.12 else

3.13 pir is updated by Eq.(2)

3.14 endif

3.15 endfor

3.16 endfor

3.17 endif

3.18 return p
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